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Geriatrics 
EDWARD J. STIEGLITZ 

“GERIATRICS, FOR YEARS THE STEPCHILD OF 

MEDICINE, IS FINALLY COMING INTO ITS 

OWN. AS A DEFINITE BRANCH OF SCIENCE, IT 

STRIVES NOT ONLY TO PROLONG LIFE BUT TO 

ADD HEALTH, VIGOR, AND USEFULNESS TO 

THE LATER YEARS. UNDERSTANDING THAT 

HEALTH IS A PRIVILEGE AND NOT A RIGHT, 

MEDICAL SCIENCE CANNOT GIVE HEALTH TO 

ANYONE, BUT IT CAN GUIDE PEOPLE IN THE 

USE OF THEIR ENDOWMENT. GERIATRICS IS 

AS YET AN INFANT SCIENCE WiTH MANY PO- 

TENTIALITIES UNDEVELOPED. ONE OF THESE 

IS PUTTING TO USE, IN OUR NATIONAL CUL- 

TURE AND ECONOMY, THE ACCUMULATED 

WISDOM AND EXPERIENCE OF OLDER, FULLY 

MATURE PEOPLE. 

Ww is geriatrics? A simple definition 
such as treatment of the aged is an 

oversimplification and therefore is not only 
inadequate but misleading. Geriatrics is 
already much more than the medical care 
of the senile. It includes attention to the 
health of the aging as well. Furthermore, 
geriatrics is still so young a field of study 
and understanding of the special clinical 
problems of later years is growing so vigor- 
ously that an interpretation of the scope of 
geriatrics must include consideration of the 
potentialities of the future. Neither the 
Science nor the practice of geriatric medi- 
cine is static (1). To define a child without 

regard for the fact that he will become an 
adult would be deplorably inadequate. The 
potentialities of geriatrics are as significant 
as its present limitations. The develop- 
ments of the future will be affected by the 
breadth of view of the definitions now ap- 
plied. 

Geriatrics is that part of medical science 
and practice concerned with the health of 
the aging and the aged, the term “health” 
being used advisedly, rather than the dis- 

eases of later years. Geriatrics deals with 
the medical problems of normal aging and 
aged people, as well as their illnesses, both 
mental and physical. Senescence is a geri- 
atric problem. In many respects the aging 
are a more important group than the aged: 
There are many more people growing old 
than there are those already infirm by 
reason of senility. Furthermore, far more 
can be accomplished for the aging than the 
aged. 

The question arises as to the age at which 
geriatrics should begin to apply. As aging 
is a part of living, beginning with concep- 
tion and terminating only with death, 
this is not an easy question to answer. 
It is most significant that the changes 
of senescence, the consequences of which 

must be dealt with in the later years of life, 
begin far earlier than is generally appreci- 
ated. Actually, involutional changes com- 
mence in youth. However, these are so 
gradual that manifestations are not appar- 
ent until after the peak of maturity. It is 
therefore pragmatic to consider that the 
clinical problems peculiar to geriatrics do 
not become sufficiently significant to war- 
rant special attention until about the 
average age of forty. This is admittedly an 
arbitrary dividing line; many people reveal 
senescent changes prematurely and their 
problems of health become geriatric in 
character before this chronologic age; 
others grow old more slowly and involu- 
tional changes do not produce difficulties 
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until late in life. However, for practical 
purposes, forty is a convenient age for the 
line of demarcation. 

From the viewpoint of prevention of 
avoidable disability and the maintenance 
of health as near the optimum as possible, 
the two decades from forty to sixty are the 
critical years in the practice of geriatric 
medicine. 

The relationship of geriatrics to the 
broader science of gerontology is extremely 
intimate. Gerontology is divisible into 
three major divisions: (1) the biology of 

senescence; (2) geriatrics; and (3) the so- 

ciologic, economic, and cultural problems of 
an aging population. In geriatrics man is 
the unit with which the physician must 
deal. The biology of senescence is con- 
cerned with the cells and tissues which 
make up man. Society is but a collection of 
men and women, in which the individual 

units correspond to the cells of the single 
organism. The motivation for research in 
the social sciences and fundamental biology 
is chiefly a desire to improve man’s well- 
being as an individual. The more that is 
known about the fundamentals of the 
biology of senescence the more intelligently 
can clinical geriatrics be practiced; the more 
that is learned about the changing capaci- 
ties and limitations of aging men and 
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women, the more effectively can the many 
serious and urgent sociologic problems of 
old age be attacked (2, 3). Geriatrics is ap- 

plied gerontology. 
From the viewpoint of the practice of 

medicine geriatrics is not a “specialty” in 
the usual sense of the term. The specialized 
subdivisions of clinical practice, such as 

obstetrics, ophthalmology, orthopedics, or 
otolaryngology, are based on anatomical 
limitations or upon therapeutic techniques, 
as in the instance of internal medicine in 
contrast to surgery. Geriatrics crosses all 
these various specialized fields, with the 

possible exception of obstetrics. Therefore, 
geriatrics is better described as a point of 
view or an attitude of mind which takes 
cognizance of the processes and conse- 
quences of aging. It is because of this basic 
difference between geriatrics and the older 
specialties that it is preferable to use the 
term as an adjective: geriatric medicine. 

The clinical problems of later maturity, | 

senescence, and senility are complex and 
extraordinarily numerous. They fall into 
two major groups: (1) special problems 
arising because of particular characteristics 
of older patients, and (2) problems pre- 
sented by the nature of the diseases com- — 
monly observed in later years. In both 
these fields medical knowledge is as yet 
distinctly limited. Certain advances in 
practice must wait upon extension of the 
frontiers of knowledge. However, there is 
much that is already known which can, and 
should, be applied more effectively (4). 

THE NATURE OF GERIATRIC PATIENTS 

To age is to change. The involutional 
changes which are the consequences of se- 
nescence are insidious and silent in onset. 
For a long time these alterations in physio- 
logic functions and in structure are so sub- 
tle that they are not directly demonstrable 
by the relatively crude clinical and patho- 
logic methods of today. The fact that al- 
terations in the body mechanisms are not 
readily detected does not justify assuming 
that these do not exist long before the more 
obvious changes of senility become appar- 
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ent. Aging is continuous. Distinction must 
be made between the processes of aging and 
the consequences of these processes. 

It is a primary dictum of geriatric medi- 
cine that the older individual is not the 
same person that he was in his youth, just 
a little older. Realization of this same con- 
cept, applied to the other end of the life 
span, awakened interest in pediatrics and 
has made possible its astonishing scientific 
development over the last fifty years. Ap- 
preciation that the child is something quite 
different from “‘a little man” was prerequi- 
site to the discovery that individual peculi- 
arities in nutrition, immunity, physiologic 
function and structure are characteristic of 
a given period of the life span. The same 
fundamental principle is equally applicable 
during senescence. 
However the changes of aging in the 

latter half of life are in some respects more 
complicated than those observed in youth. 
During the developmental period, altera- 
tions in structure and function are essenti- 
ally secondary to growth or evolution. In 
senescence the involutional changes in- 
duced by time alone are complicated by the 
effects of accumulative use, abuse, disuse, 

and multiple and variable injuries. An indi- 
vidual is today what he is only in part be- 
cause of his original endowment; he has 
been modified by all the things which have 
happened to him in his yesterdays. The 
more yesterdays one may have experienced, 
the more significant is this element in de- 
termining one’s status. Because no two 
people lead identical lives, with identical 
insults, in identical sequence, aging leads to 
increasing divergence and individual vari- 
ation. Therefore, the second fundamental 

principle of geriatric medicine is individu- 
alization. Awareness of the importance of 
individual variation is essential to accurate 
diagnosis, logical prognosis, and effective 
therapy. 

In as brief a discussion as this it is obvi- 
ously impossible to enumerate all the many 
identified changes vrhich result from the 
process of aging and the vicissitudes of 
existence (1). Some are obvious; others are 
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so obscure that their existence is merely 
suspected and has not yet been convinc- 
ingly proved (5). Among the less obvious 
but extremely significant changes which are 
universal in aging are alterations in the 
homeostatic mechanisms, metabolic and 
nutritional changes, intellectual and emo- 
tional differences, and variations in im- 

munity and in the capacity to repair. 
Homeostasis, a term coined by the late 

Walter Cannon (6), describes the mechan- 

isms and activities of the body in maintain- 
ing a very nearly constant internal environ- 
ment. It is now well known that man lives 
in two environments: an external environ- 
ment of the air and people about him, and 
an internal environment consisting of the 
tissue fluids in which the cells are bathed. 
The internal equilibrium cannot vary be- 
yond narrow limits without profoundly af- 
fecting health. Too great fluctuations are 
fatal. Since the internal milieu is extraor- 
dinarily complex and it is essential that 
all the elements be maintained in equilib- 
rium, there are a great many mechanisms 
involved in the maintenance of this balance. 
Whether it be hot or cold without, body 
temperature remains constant within a de- 
gree of Fahrenheit; whether small quanti- 
ties of water are drunk often or many hours 
pass without fluid intake, the water balance 
of the body is maintained within narrow 
normal limits; whether food is consumed 

frequently or at longer intervals, the con- 
centration of nutriment in the blood stream 
and tissue fluids is permitted to vary but 
little; any gross drop in the available oxy- 
gen in the circulating fluids means im- 
mediate injury to the organism. All these 
and many other factors have to be kept in 
balance. 

It is conspicuous that the normal range 
of variation of most of the so-called physio- 
logic constants remains the same through- . 
out the life span, with the single exception 
of the metabolic rate. Normal body temper- 
ature is the same in youth, middle life, and 

senility. So also are such constants as the 
normal blood count, and the concentration 

of sugar and many other substances in the 
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blood stream. Paralleling the gradual re- 
duction in the rate of metabolism there 
tends to be a slowing of pulse rate with ad- 
vancing years. 
Though these factors remain approxi- 

mately. the same, the ability to maintain 

equilibrium in the face of forces tending to 
disturb balance depreciates. Not only are 
the responses of the homeostatic mecha- 
nisms less prompt when something occurs 
to throw the equilibrium off balance, but 

they are also less powerful. For example, 
among the many illustrations which might 
be cited, it is known that the ability to 
maintain the normal concentration of glu- 
cose in the blood diminishes and that a uni- 
form body temperature is less easily main- 
tained under conditions of extremely warm 
or cold external environment. 

As a result of this slowing and diminution 
of the power of the body to react to forces 
which tend to disturb its intricate balances, 

the symptoms of disease become less and 
less intense with increasing age. Many of 
the phenomena of disease (the term being 
used to include subjective discomforts and 
sensations (symptoms) as well as such ob- 
jective changes (signs) as variations in 
blood pressure of which an individual is not 
necessarily aware) are evidences of activity 
of the defense mechanisms of the organism. 
A typical example is the phenomenon of 
fever. The child with an acute infection 
presents an abrupt and dramatic rise in 
body temperature, which tends to fall with 
comparable speed; the same degree of in- 
fective intoxication in an older individual 
induces only minor fluctuations in body 
temperature. In those of advanced age, full 
blown pneumonia may occur with almost 
no fever. 

This tendency for symptoms to be less 
conspicuous is not an unmixed blessing. It 
encourages procrastination when the pa- 
tient is ill but does not feel very sick, and 

is likely to give rise to a false sense of se- 
curity. Furthermore, as has been pointed 
out, fever and many of the other phenom- 

ena of disease are part of the defense mech- 
anism, and the failure to respond vigorously 
implies weaker defenses. There is ample 
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statistic evidence to indicate that the senile 

individual is a very poor risk in pneumonia, 
Though this may be attributed in part to 
depletion of the cardiac reserves, the poorer 

outlook is also unquestionably affected by 
the diminishing body responses to insults, 
The relative silence of symptoms in geri- 
atric patients is of great importance in 
diagnosis. The physician cannot afford to 
wait for obvious and dramatic evidences of 
disease, but must be constantly alert to 
detect the more subtle deviations from nor- 
mal functioning. 
Though as yet little is known regarding 

changes in the requirements and utilization 
of foodstuffs which probably occur with 
aging, there is reason to suspect that there 
are many interrelated variations. Among 
the things which are known to be particu- 
larly important in the nutrition of the 
elderly are the lessened caloric require- 
ments with diminishing metabolic activity, 
the hazards of obesity in iater years, the 
great importance of water to the body 
economy, aid a diminishing tolerance to 

reduction in the oxygen delivery to the 
tissues. It may surprise some to have oxy- 
gen and water included in a discussion of 
nutrition because, unfortunately, these two 

vitally necessary elements have been sadly 
neglected by nutritionists in recent years. 
Whether the requirements for the various 
vitamins and mineral elements are changed 
greatly in senescence is not yet known (7). 
It is highly possible that larger quantities 
may be required because absorption by the 
aging alimentary tract becomes less effi- 
cient. Similarly, it is uncertain whether im- 
pairment of absorption is diffusely uni- 
versal or selective for certain vitamins. 
There are some evidences suggesting the 
latter alternative. Better understood is a 
very definite but gradual tendency for the 
skeletal structures to lose calcium; old 
bones are lighter and more brittle. Obvi- 
ously, there is more reason to hope that 
these changes in bone may be prevented by 
better nutrition in earlier years than that 
improvement in the diet late in life can cure 
a long existing situation. 
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define optimum diets for every age. It must 
be confessed, however, that the optimum 

diet for any age is far from certain. There 
are many obstacles in the path toward de- 
fining an optimum diet and even more 

obstructions to the universal application of 
such knowledge when once it is acquired (8). 
Adequate discussion of the mental 

changes which occur with senescence would 
require several large volumes (9). It must 
be emphasized that by mental change, not 
only alterations in the intellectual functions 
and capacities are meant but also further 
maturation of the emotional activities of 
the organism. These two aspects of the 
psyche may vary independently of each 
other. It is not uncommon to see consider- 
able intellectual ability and emotional im- 
maturity; the converse can also be ob- 

served. 
For many years it has been assumed that 

mental efficiency declines in later maturity, 

and this assumption has led to the perpetu- 
ation of the faise doctrine that one cannot 
teach an old dog new tricks. Psychologic 
activity is composed of many components, 
and the changes in these various capacities 
are not symmetric (10). It is true that cer- 

tain functions become less efficient with the 
passage of time. For example, memory for 
recent events becomes conspicuously poor. 
It is equally true that other capacities be- 
come stronger; judgement and correlation 
improve with experience, and the acquisi- 
tion of experience depends upon time. Very 
careful psychometric studies have revealed 
that the rate of learning depreciates very 
slowly indeed, being about the same at 
eighty years of age as at twelve, with the 

peak of this ability occurring at twenty- 
two. Thus it is seen that the rate of decline 
during maturity and the senescent period 
is approximately one-sixth the rate of 
ascent during adolescence. In other words, 

it requires sixty years to fall from the maxi- 
mum to the same level existent ten years 
earlier. These data, however, are based on 

studies with individuals who wanted to 
learn. It cannot be overemphasized that 
the intensity of the motivating force is a 
major factor in any functional measure- 
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ment. Here, as in all other of the many 
facets of geriatric medicine, individualiza- 
tion is an absolute essential. 

Changes in capacity of tissues to repair 
after injury are both quantitative and 
qualitative. Old tissues heal well, but more 

slowly than young. The rate of healing is so 
precisely correlated with age that DuNoiiy 
(11) was able to work out a mathematical 

formula with which he could predict the 
rate of healing of a clean, noninfected 
wound if the patient’s age was known, or 
conversely, estimate the age of the patient 
very accurately if the rate of healing was 
known. Repair of parenchymatous tissues 
following injury by toxins is more likely 
to reveal qualitative differences in later 
years in contrast to the regenerations ob- 
served in youth. The studies of MacNider 
concerning liver regeneration after injury 
with chloroform demonstrate that the older 
animal repairs the damage with different 
types of cells than do young animals (12). 

There can be no question but that nutri- 
tional status of patients plays a very major 
role in the effectiveness of repair to injury. 
It must be remembered that the thickened 
blood vessels and impaired intracellular en- 
vironment of older tissues handicap the 
cells in their reparative activity. 

For clinical purposes, it has been found 
useful and apparently approximately cor- 
rect to assume that for each five years a pa- 
tient has lived, one day longer is required 
for recuperation following a given injury. 
For example, a child of five can convalesce 
from a trauma or acute infection in twenty- 
four hours; a man of sixty will require 
twelve days to accomplish the same degree 
of reconstruction. The important implica- 
tion that adequate time is required for con- 
valescence of older individuals should be 
obvious. 

Immunity likewise shows considerable 
variation. Immunities are usuaily specific 
for certain infective disorders, and the vari- 

ations depend largely upon previous expo- 
sures and experiences. Immunity to the 
acute, communicable diseases of childhood 

is prone to disappear gradually in later 
maturity; mumps or whooping cough are 
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not uncommon in grandmothers assisting in 
the care of ill grandchildren. The titer of 
immune bodies to pneumococci gradually 
diminishes with advancing age. It has been 
falsely assumed by many that there is a 
high level of immunity to tuberculosis in 
the aged. This assumption has led to con- 
siderable diagnostic error, for tuberculosis 
is rarely considered as a likely source of the 
continued cough in old patients. However, 
if the physician is aware of the possibility 
of tuberculosis, a considerable number of 

active cases are discovered in old age. These 
constitute a very serious menace as 

sources of infection. 
One of the most important distinctions 

between older patients and those in youth 
and early maturity is that the senescent 
individual has acquired changes, not 
through age alone but as a result of inevita- 
ble previous insults and injuries. No one 
lives in a sterile vacuum. Each and every 
infection, intoxication, physical and psychic 
trauma experienced leaves some residual 
scarring behind. Man not only ages with 
time but is battered by many and various 
storms. Therefore, the physician treating 
the individual after maturity must assume 
that the patient was not in perfect health 
prior to the onset of an acute illness. This 
is precisely the opposite of the usual and 
justified assumption of pediatricians. The 
pediatrician is justified in presuming that 
all the manifestations of disease in an 
acutely ill child are the result of that dis- 
ease and that the child was previously well, 
unless there is definite evidence to the con- 
trary. In geriatric medicine it must be 
assumed that the patient most probably 
has suffered from silent depreciations in 
health and functional capacities, and there 
is posed consequently the problem of dis- 
tinguishing how much of any present dys- 
function and symptom complex is due to 
the acute illness and how much to pre- 
existent damage. 

As health is relative and never absolute, 

there can be no sharp line of distinction be- 
tween health and disease. Every person has 
suffered some depreciations. In later years 
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the co-existence of several silent insidious 

disorders is common. Superimposition of 
two or more chronic disorders complicates 

the clinical picture. Individualization in 
diagnostic analysis of the health problems 
of older persons is requisite unless mere 
guesses are to satisfy. Clinical diagnosis is 
much more than pinning a label on a dis- 
ease. As diagnosis exists only for the pur- 
pose of directing treatment, it is necessary 
to know not only what but also why. Fur- 
thermore, diagnosis has quantitative at- 
tributes. Measurement of the degree of 
deviation from the normal and estimation 
of the probable rate of progression of a 
progressive disorder are essential to a truly 
informative and fully useful diagnosis. The 
more sharply the target is seen, the higher 
will be the therapeutic score. 

THE NATURE OF DISORDERS IN 

LATER LIFE 

Most diseases can and do occur at any 
phase of the life span. Therefore there are 
few if any which occur only in old age. Even 
arteriosclerosis, which is characteristically 
an abnormality of later years, can, and 
does, appear precociously in youth or even 
in infancy. However, the disorders com- 
mon in early life and in later life are con- 
siderably different. It is not the rare and 
unusual exceptions which should be of 
concern; it is the frequent disorders which 
demand attention. 

There exists a group of diseases, the 
frequency of which increases rather sharply ) 
after the peak of maturity is reached, 
thereby creating problems more or less pe- 
culiar to geriatric medicine. The chronic 
and progressive disorders of senescence may | 
be divided into four major groups: (1) cir- 
culatory and renal diseases, (2) metabolic 

problems, (3) arthritic disorders, and (4) 

neoplastic disorders or cancer. Of these the 
circulatory disorders are of preeminent 
importance (1, 13, 14). Arteriosclerosis and | 

hypertensive disease involve the transpor- 
tation mechanism of the body and there- 
fore interfere with the nutrition of the 
whole organism. Though arteriosclerosis is 
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usually generalized, the degree of change in 
the blood vessels is frequently asymmetric. 
If the arterial disease is particularly pro- 
nounced in the vessels of the brain, neu- 

rologic disease results; if the coronary 
arteries of the heart are severely narrowed, 
the chief clinical picture will be that of 
heart disease; grossly impaired circulation 
in the pancreas results in diabetes mellitus; 
if the kidney is starved, renal failure results. 
Superficially it might appear that these 
various consequences of arteriosclerosis or 
hypertensive disease are all quite separate 
entities. But as they all have a common 
genesis in interference with the arterial 
supply, they should be considered as di-: 
vergent manifestations of circulatory dis- 
ease. It is inconceivable that arterial change 
will be so localized that there will be 
degeneration of the brain with fully normal 
blood supply elsewhere. The localization of 
symptoms must not permit the physician 
to ignore the fact that the whole organism 
is affected by vascular disease, though the 
degree of impairment in circulation varies. 
Hypertensive disease (high blood pressure) 
differs from arteriosclerosis primarily in 
that the site of vascular damage is in the 
minute arterioles rather than larger ar- 
teries. The two diseases may exist sepa- 
rately, but more frequently they occur 
simultaneously. 

Metabolic disorders common in later 
years include diabetes mellitus, thyroid in- 

adequacy, obesity, gout, and, of course, the 

climacteric in both women and men. The 
various arthritic problems of geriatric 
medicine are grouped separately because in 
some of them infection is involved as an 
additional factor to metabolic changes in 
skeletal tissues. The fact that the various 
forms of cancer increase in their frequency 
in later years is well known. It should be 
pointed out, however, that what is popu- 
larly termed cancer is not a single disease. 
There are nearly as many forms of malig- 
nant new growth as there are infections, 

and each and every type of tissue growth 
has individual characteristics. 

Here is not the place to attempt a com- 
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prehensive description of these significant 
disorders. It should suffice to point out 
that they have certain clinically significant 
characteristics in common. 

In the first place, the causation of all 
these disorders so frequently found in old 
age is still extremely obscure. They do not 
arise from external sources, as do the in- 

fections of youth, but are endogenous 

rather than exogenous. Furthermore, the 
causative factors are multiple, accumula- 
tive, and frequently interdependent. This 
means that no one will ever discover a 
single cause of arteriosclerosis, high blood 
pressure, cancer, or diabetes. There are 

many causes, and in no two patients is the 
combination of factors necessarily identical. 

The second important characteristic 
common to the disorders of late maturity 
is the silent, insidious onset. They start 
without symptoms and may progress for 
years before damages become so extensive 
that subjective complaints arise. All such 
diseases are chronic and _ progressive. 
Though the progression is often very slow 
(hypertension may exist for twenty to 
thirty years before it becomes disabling), 
it is typically persistent. Degenerative 
disorders rarely kill quickly;, the course is 
usually characterized by a long period of 
increasing disability and invalidism. There 
is, however, considerable variation in the 

rate of progression in different people. 
Lastly, it is more often the rule than not 

that several progressive abnormalities are 
superimposed in the same individual. Such 
overlapping confuses the clinical picture 
and makes diagnosis and treatment much 
more difficult. 

Contrasting the characteristics of de- 
generative disease, common in older people, 
with the type of illness commonly en- 
countered in youth emphasizes the com- 
plexity of the problems involved in geriatric 
practice. In youth, iliness is usually acute, 

with a florid and obvious onset, a self- 

limiting course, and fairly simple causation. 
Rarely does the child have more than one 
disease at a time. The older person seldom 
suffers from but one disorder. 
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The obvious implication is that in order 
to detect the appearance of the chronic 
and progressive diseases in later years 
early, so that worthwhile control measures 
may be instituted, these diseases must be 
anticipated before they are obvious. If 
nothing is done until symptoms of break- 
down occur, it will be too late to prevent 
distressing and protracted disability. Most 
chronic, progressive diseases can be dis- 
covered early, but this requires considera- 
ble diagnostic acumen and special methods 
of clinical study. For example, before 
diabetes becomes obvious, there is a long 
period in which the patient’s ability to 
utilize sugar is but moderately impaired. 
This impairment can be revealed only by 
studying the response to the stress of a 
large dose of glucose. Because a car seems 
to run fairly well on the level or down hill 
does not prove that it is capable of going 
uphill. If, however, the driver knows that 

it can climb hills well, he needn’t worry 
about how it will behave on a level road. 

Magor LIMITATIONS OF GERIATRIC 

KNOWLEDGE 

Until recently geriatrics has been neg- 
lected as a stepchild by medical science and 
by society. There are ideas that the aged, 
like taxes and death, are unavoidable evils 

and will always be with us, and that since 

aging is inevitable, nothing can be done 
about it. Even today one hears comments 
such as: “There are too many old people 
already; why should we try to prolong life?” 
Those who feel thusly fail to appreciate 
that the objective of geriatrics is not merely 
to prolong life, but to add health and vigor 
and therefore usefulness to the later years. 
Now that rapid increases in longevity 

and the numbers of elderly people are es- 
tablished facts, perspective has broadened 
and geriatric medicine will become in- 
creasingly significant. For centuries only 
philosophers and poets, both notably gar- 
rulous like the senile, were deeply con- 
cerned with old age. Science itself is young, 
and it is therefore natural that it should be 
interested first in youth and growth. Re- 

search into these facets of biology and 

medicine has proceeded far. As science and 
scientists mature, more and more attention 

will be paid to gerontology and geriatrics, 
Understanding of the biology of senescence 
and of the disorders typical of later matu- 
rity is still decidedly fragmentary. There are 
large blank areas in medical knowledge 
which are in urgent need of exploration 
through research. As awareness of ignor- 
ance is the prelude to learning, there is 
reason to hope that before long some of 
these blank spots on the map of knowledge 
will be filled in. It should be useful to out- 
line the most urgent gaps in learning. 

The gravest handicap to geriatric medi- 
cine is the lack of knowledge concerning 
the complex causation of the chronic and 
progressive diseases so common and so 
disabling to senescents. Understanding of 
cause is prerequisite to truly effective 
treatment, both preventive and curative. 
There are many methods for alleviating 
symptoms. However symptoms are not 

diseases but merely expressions of dis- 
ordered functioning. One may do much to 
make a sore heel temporarily comfortable, 
but one cannot expect it to remain well if 
the nail is left in the shoe. The study of the 
causation of degenerative disorders de- 
serves first place on the agenda for geriatric 
research. 

The second serious gap in present knowl- 
edge pertains to the early detection of 
depreciations in functional reserves, which 
are part of senescence and are accelerated 
by the degenerative diseases of later years. 
The discovery of such depreciations in 
incipiency (the time when therapy may be 
of maximum effectiveness) is dependent 
upon the development of new and im- 
proved clinical test procedures for the 
measurement of functional capacities of the 
many activities of the body. It is easy to 
discover florid disease; it is extremely 
difficult to predict chronic, progressive dis- 
orders, the onset of which is so asympto- 

matic. Delicate functional tests, useful for 

the mensuration of health, are crucial to 

the further growth of geriatric medicine. 
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For many years medicine has been satis- 
fied with the old definition of health as 
“that state of being existing in the absence 
of disease.”” It is now known that such a 
definition is inadequate and that health is 
always relative. Yet physicians are still be- 
ing trained to look only for signs of disease. 
As a result, when no conspicuous signs are 
evident, the tendency to assume that a 
person is healthy is so strong that there 
are only a few physicians who are skeptical. 
If attention were focussed on the health of 
the individual and there were means of 
measuring health, unquestionably disease 
would be detected far earlier than is now 
possible. The measurement of health is al- 
most synonymous with the measurement 
of physiologic age. 

It will not be easy to change the view- 
point of medical practitioners from con- 
cern with disease to primary interest in 
health. The precedents and habits of many 
generations are not readily altered, and it 
is admitted that physicians are particularly 
conservative. Nevertheless, medical schools 
can focus attention more sharply upon 
health and what it means, emphasizing its 
relativity and stressing the potentialities 
of improving the well-being of apparently 
well people. Medicine should be as con- 
cerned with health as with disease. There is 
great need for improvement in techniques 
in the evaluation of health. 

It is most significant that preventive 
medicine for adults, in contrast to preven- 
tive medicine in children, requires that the 

initiative be taken by the prospective pa- 
tient. The prevention of the acute infective 
disorders of youth is largely a question of 
controlling the environment, for these 
disorders arise from without. The preven- 
tion of the degenerative disorders of later 
years is an individual matter, demanding 
initiative and effort on the part of the bene- 
ficiary. Perhaps the most important mes- 
Sage which physicians can convey to 
maturing people is that health is not a 
right, but a privilege, and thereby entails 
the obligation of exertion to maintain it. 
Medical science cannot give health to any- 

one; it can merely guide people so that they 
may learn how to use, but not abuse, their 
endowment. 

THE FUTURE OF GERIATRICS 

Geriatrics and gerontology are as yet but 
infant sciences. The potentialities of ac- 
complishment in these fields are by no 
means fully explored and certainly not 
exploited or developed. Future progress 
depends upon the cooperative efforts of 
scientists and society in fostering and con- 
ducting research, disseminating informa- 
tion, and conscientiously applying existing 
knowledge. 

The concept that health is relative and 
therefore always open to further improve- 
ment is somewhat recent. Prevention in 
medicine, as prevention in any other field, 
has been retarded by the inertia of mankind 
in resisting prophylaxis. Prevention has 
negative connotations; to the majority of 
people it implies restrictions, a long list of 
“don’ts,” to avoid something which with 
luck may not happen anyway. If the con- 
cept of prevention is extended to include 
efforts toward improving health or well- 
being, as well as activities intended to avoid 
certain specific misfortunes, this negative 

attitude can be avoided. The treatment of 
disease can be likened unto attempts at the 
reconstruction of health. Why not attempt 
to construct greater health in the ap- 
parently well individual, who though not 
ill, is by no means at his optimum level of 
vitality? For such efforts the term “‘con- 
structive medicine’ may be applied (15). 

Constructive medicine for mature adults 
offers great hope for the future of geriatrics. 
If during the two critical decades from 
forty to sixty, people can be kept near their 
maximum in health and vigor, there will be 

little cause for anxiety over premature dis- 
ability and protracted invalidism in the 
years that follow. The application of con- 
structive medicine in later years must, as 
has been previously pointed out, be applied 
individually. The procedures through which 
it may. be applied are the periodic health 
inventory and consultation (10, 13). Such 
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inventory must be comprehensive, indi- 
vidual, and functional in its analysis of the 
patient’s status. Its value will depend 
largely upon the soundness of the advice 
offered. This, in turn, depends greatly upon 
the accuracy of the data elicited and the 
intelligence with which it is interpreted. 
We do not know as yet how important 

the elderly will be in our national culture 
and economy because they have never had 
a chance to demonstrate what they can do. 
With more than thirteen million people of 
sixty years or older in the United States, 
we have an immense and largely untapped 
reservoir of accomplishment. If these 
millions are chiefly disabled by reason of 
chronic and progressively invaliding dis- 
eases, they constitute a serious drain upon 
our resources; if they are well and vigorous 

they become indescribably valuable in the 
development of a more mature culture. 
Though very young nuclear physicists may 
explore and reveal the inner secrets of the 
atom, it is only fully mature individuals 
who can develop to the greatest extent the 
potentialities of man. 

“The longer men live 
The more time there is to think. 
To think is to grow, 

And, growing, live.” 
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ABSTRACT 

Geriatrics is that part of medical science con- 
cerned with the health and illnesses of the aging 

and the aged. It is important to remember that the 
older person has changed not only through age but 
as a result of inevitable previous insults and in- 
juries. In geriatric medicine, therefore, it must be 

assumed that the patient has suffered from silent 
depreciations in health and functional capacities 
which play a part in any present dysfunction. This is 
a view almost opposite to that usually taken. The 
fact that an oldster seldom suffers from but one 
disorder emphasizes the complexity of the problem 
of geriatrics. The gravest handicaps are lack of 

knowledge concerning the complex causation of 

chronic and progressive diseases so common to 

senescents and serious gaps in medical knowledge 

pertaining to the early detection of depreciations 
in functional reserves. Geriatrics is as yet an infant 
science, and much must be done in the way of re- 

search, application of knowledge, and exploration 

of the potentialities of the field if not only life is to 
be prolonged but old age made healthy, vigorous, 

and useful. If oldsters can be kept well, they will 
become exceedingly valuable in the development 
of a more mature culture. 

RESUME 

La gériatrique est la partie de la science médicale 
concernant la santé et les maladies de ceux qui 
vieillissent et des vieillards. Il est important de se 
rappeler qu’une personne Agée a subi des change- 
ments, non seulement & cause de |’Age, mais aussi 

par le résultat des inévitables insultes et blessures 
passées. Par conséquent dans la médecine géria- 
trique, il doit étre assumé que le malade a souffert 
de silencieuses dépréciations de la santé et de capa- 
cités fonctionnelles qui jouent une grande part 
dans n’importe quel mauvais fonctionnement ac- 
tuel. Ceci est une attitude presque complétement 
opposée A celle prise d’ordinaire. Le fait qu’un 
vieillard souffre rarement d’un seul désordre a Ja 
fois augmente fortement la complexité des prob- 
émes de la gériatrique. Les plus graves difficultés 

sont le manque de connaissance concernant la cause 
complexe des maladies chroniques et progressives 
si communes aux vieillards et les sérieuses lacunes 
dans la connaissance médicale concernant la détec- 
tion précoce de depréciations des réserves fonction- 
nelles. La gériatrique est encore une science dans 
l’enfance; ce grands progrés doivent étre accomplis 
dans les recherches, l’application des connaissances 
déja acquises et l’exploration des potentialités du 
champ de recherche, non seulement si la vie doit 

étre prolongée mais aussi si la vieillesse doit étre 

rendue saine, vigoureuse et utile. Si les vieillards 

peuvent étre conservés en bonne santé, ils devien- 

dront extrémement précieux pour le développement 
d’une culture plus mire. 

SUMARIO 

La Geriatria es la parte de la Medicina que se 
ocupa de la salud y las enfermedades del envejeci- 
miento y de la vejez. Es importante recordar que las 
personas mayores han cambiado, no sélo debido a 
los afios, sino también como resultado de sufrimi- 
entos y molestias anteriores. En medicina geridtrica 
por consiguiente, debe presumirse que el paciente ha 
sufrido de depreciaciones silenciosas de la salud y de 
sus capacidades funcionales, las cuales juegan un 

papel en cual malestar presente. Este es un modo 
de ver casi opuesto al usualmente sostenido. El 
hecho que un viejo raramente sufra de un solo 
desorden o malestar, hace mds complejo el pro- 
blema de la Geriatria. La dificultad mayor es la 
falta de conocimiento concerniente al origen o 

causa compleja de enfermedades crénicas y pro- 
gresivas, tan comunes a la senectud, asi como 

las importantes fallas en el conocimiento médico, 
encaminado al temprano descubrimiento de las 
depreciaciones en las reservas funcionales. La 
Geriatria es una ciencia que esta atin en pafiales, y 
mucho queda atin por andar en el camino de la in- 
vestigacién, aplicacién de conocimientos y explora- 
cién de las potencialidades del campo, si no sola- 
mente la vida ha de ser prolongada, sino que 

también se quiere convertir la vejez en saludable, 
vigorosa y itil. Si los ancianos pueden conservarse 
saludables, llegardn a ser de un valor inestimable en 
el desarrollo de una cultura mds madura y avan- 
zada. 
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KPATKOE H3JIOXKEHHE 

Geriatrics OTHOCHTCA K TOMY pa3eTY M€AMUMHCKOH HayKH, KOTOpbIH 3aHHMaeTCA 3L0POBbeM HU GOoresHamy 

B CTapeloluleM H cTapoM Bo3pacte. Heo6xoqHMO HMeTb B BHAY, 4TO YeMOBeK B 6ONee CTapOM BO3pacTe Mmens- 
eTCA H€ TOAbKO H3-3a BO3PaCTa, HO TaKXKe B Pe3yAbTATe HEH36EXKHIX NpPeAbIMYUNX 310yNOTpe6reHHA UH NoBpex- 
ennui. Ilostomy B pa3qene MefHuHHb! Geriatrics HeOOXOAMMO OMyULeHHe, 4TO NMalWeHT CTpasal OT cKpbiToro 

H3HalWIHBaHHA 3L0POBbA H (PYHKUHCHAIbHbIX cnoco6HoOcTeH, KOTOPOe HrpaeT POAb B AWOGOOM NOcAeyUleM 6e3- 

neicTBHH. Dta TOUKA 3peHHA NOYTH NPOTHBONOAOKHA OGuenpHHATOH, ToT dakT, YTO NOXKHIOH YeNOBeK YacTo 

cTpaflaeT He TOAbKO OT OMHOFO HapylleHHA, NOMYeEPKHBaeT CNOXRHOCTb NpOOAeMbI HayKH Geriatrics. HanGoss- 

WHM TIpensTCTBHeM ABAAeETCA OTCYTCTBHe 3HaHHH OTHOCHTeAbHO CAOXKHOTO KOMMIe€KCa MPHYHH, BbIsbIBAIOULX 
XPpOHHYeCKHe MH MporpeccHBHble 3a601eBaHHA, THNHYHbIe WIA CTapewoulero BOSPacTa, H Cepbe3Hble Npobean pg 
MeMHUHHCKHX 3HAHHAX OTHOCHT€IbHO paHHeroO OOHapy2xKeHHA H3HAWIHBaHHH B (byYHKUWHOHAbHbIX pe3epsax, 
Geriatrics NOKa 4TO 3apox*KMalollascA HayKa H MHOrOe AOMKHO ObiITb cCheNaHO B OONacTH Hay4HOrO Hccaego- 

BaHHA, MPHMeHeHHA 3HaHHH HM HCCAe€AOBAaHHA BO3MO2%KHOCTeH B OOMACTH HE TOMbKO MpOMNEHHA %XKH3HH, HO Take 
COXpaHeHHA YeOBeKa B CTAPOM BO3PaCcTe 3AOPOBbIM, SHEPrH4YHbIM HW NONe3HbIM. EcaW XOpOUO COXpaHHTb AD- 
eH B CTapOM BO3pacTe, OHM MOFyT 6bITb Upe3BbIYaHHO NOAe3HbIMH B OOee COBePLICHHOM Pa3BHTHH KYAbTYpbi, 
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A Study of the Pathogenesis of Chronic 
Pulmonary Disease (Bronchiec- 

tasis) of Old Rats 

JOHN A. SAXTON, JR., LEROY L. BARNES, anp GLADYS SPERLING 

It Is A MATTER OF GENERAL EXPERIENCE 

THAT RATS MAINTAINED IN THE LABORATORY 

TO OLD AGE OFTEN DIE OF A CHRONIC PNEU- 

MONIA. IN MANY RESPECTS THIS DISEASE IN 

RATS MAY BE CONSIDERED COMPARABLE TO 

ARTERIOSCLEROSIS IN MAN AS A CHRONIC 

PROGRESSIVE DISEASE WHICH TENDS TO 

LIMIT THE LIFE SPAN. PREVIOUS EXPERI- 

MENTS HAVE SHOWN THAT RETARDATION OF 

GROWTH INCREASES THE LIFE SPAN AND 

DECREASES THE FREQUENCY OF DISEASE. 

UsING THIS KNOWLEDGE AND APPLYING IT 

TO CHRONIC PNEUMONIA, IT HAS BEEN 

FOUND THAT RETARDATION OF GROWTH AP- 

PEARS TO MAINTAIN THE LUNGS IN A RELA- 

TIVELY YOUTHFUL STATE FOR A CERTAIN 

PERIOD AND DELAYS THE ONSET AND 

PROGRESS OF THE DISEASE. 

ATURALLY occurring diseases peculiar 
to animals are often difficult to evalu- 

ate in experiments dealing with the life 
span. Procedures which alter the average 
length of life may do so by influencing the 
course of one or more chronic progressive 
diseases which have a high natural inci- 
dence within the species used in the investi- 
gation. Chronic pneumonia with bronchiec- 
tasis is known to occur in a high percentage 
of albino rats of advanced age (although 
they may have been kept throughout life 
under ideal laboratory conditions) and ap- 
pears to be a major cause of death in a 
great proportion of the animals. A descrip- 
tion of the lesions with summary of the 
literature has been recently published by 
Ratcliffe (1). Whether this disease is an 
intercurrent infection or a manifestation of 
aging has not been settled by earlier inves- 
tigations. 

Chronic pneumonia with bronchiectasis 
occurred in the majority of rats used by 
McCay and his associates (2, 3, 4) in 

studies of the effects of retardation of 
growth upon the life span. Animals re- 
tarded in growth by a drastic restriction of 
an otherwise adequate diet lived on the 
average nearly half again as long as those 
allowed all the food that they would eat. In 
one experiment the mean spans of life of 
the control and retarded groups were 655 
and 897 days, respectively. From post- 
mortem examinations of animals of these 
experiments it was evident that retardation 
of growth delayed the onset and slowed the 
progress of the disease (5). 

The purpose of this paper is to report 
certain investigations of the pathogenesis 
of pulmonary disease of rats carried out in 
conjunction with the experiments cited (4, 
5) in an attempt to determine (1) whether 

or not changes in the rat lung occur with 
advancing age which would predispose to 
the development of chronic pneumonia 
with bronchiectasis and (2) in what way 
retardation of growth might inhibit its de- 
velopment. 

Gross and microscopic examinations of 
the lungs of 398 rats of the Yale strain 
used in one experiment cited (4) were car- 

ried out to trace the progress of chronic 
pneumonia with bronchiectasis and also toe 
note any changes in the unaffected lungs 
which might occur with advancing age and 
favor development of the disease. In addi- 
tion, x-ray photographs of the lungs of all 
animals examined were made to obtain 
further data as to the frequency and extent 
of the disease. Since the formation of 
bronchiectatic lesions might depend in part 
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upon changes in the physical properties of 
the lungs, measurements of the distensi- 
bility of the lungs of control and retarded 
rats of corresponding ages, and of normal 
young rats corresponding in size to the re- 
tarded rats were made. 
A specific etiologic agent of chronic 

pneumonia of rats has not been isolated 
(1, 4), although a variety of organisms 

have been cultured from affected lungs. 
For this reason, in the studies to be de- 

scribed, attention was not paid to the bac- 
teriology of the disease. Granting the possi- 
bility that a specific etiologic agent does 
exist, the distribution of the disease in rela- 

tion to age suggests that other factors play 
a basic part in its development, and it was 
to these factors that attention was di- 
rected. Since all of the animals used in the 
experiment on retarded growth were indi- 
vidually caged and kept in one air-condi- 
tioned room, it was considered that the 
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chance of transmitted infection would be 

the same for all animals irrespective of ex- 
perimental group. To test the effect of air- 
conditioning and of the moisture content 

of the diet, a supplementary experiment 
was performed. We are indebted to Dr. 
Grace Kimball for assistance with this ex- 
periment. This experiment afforded no evi- 
dence either that the usual room atmos- 
phere as contrasted to air-conditioning, or 
dry dusty food as contrasted to moistened 
food influenced the frequency of chronic 
pneumonia. 

Details of procedures are included below. 

MORPHOLOGIC CHANGES IN THE Rat 

LuNG RELATIVE TO AGE 

The lungs of 398 albino rats of the Yale 
strain, 198 control and 200 retarded, 

equally divided as to sex, were examined 
grossly and microscopically. Microscopic 
sections were stained with hematoxylin 
and eosin, Masson’s trichrome and Ver- 
hoeff’s elastic tissue stains. Particular at- 
tention in this study was paid to the lungs 
of 118 animals, 48 control and 70 retarded, 

which were selected at random and killed 
in groups of 8 and 10 for examination dur- 
ing the course of the experiment. The dis- 
tribution of these rats according to age is 
shown in table 1. The average weights of 
rats of each group sacrificed are included 
in the table. Sections were made routinely 
of the left lobe to include a longitudinal 
section of the main bronchus and of the 
right lower lobe transversely through its 
midportion. Other lobes were sectioned 
when gross lesions were noted. The lungs 
of 8 young rats used as size controls for 
the retarded rats were similarly examined. 

1. Blood Vessels: Changes in the pul- 
monary arteries consisted of focal deposits 
of calcium beneath the intima and project- 
ing into the lumina of the vessels, usually 
developing at the branching of main ar- 
terial trunks. The lesion has been described 
by Hueper (6). It was not seen in rats of 50 

days of age, but increased in frequency to 
be almost universal at 350 days of age. The 
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lumen of a vessel containing such a lesion 

did not appear to become obstructed. 
There was no correlation of this change 

with lesions of the parenchyma, and re- 

tardation of growth did not appear to alter 
its frequency. 

2. Pulmonary Alveoli: In lungs without 
the lesions of chronic pneumonia, the main 
changes noted with advancing age were a 
slight enlargement of alveolar spaces, ap- 
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and Steabben (8). At 50 days of age, small 

collections of lymphocytes were seen at the 
periphery of the bronchial musculature. In 
older animals the lymphocytes were in- 
creased in numbers, appeared to penetrate 
through interruptions of the bronchial mus- 
cle coat and formed large masses of lymph- 
oid tissue in intimate contact with the 
mucosal epithelium. Except for the colum- 
nar character of the mucosal epithelium 

TABLE 1. FREQUENCY OF CHRONIC PNEUMONIA AND THE ESTIMATED THICKNESS OF PERIBRONCHIAL 
LyMPHOID TIsSUE* IN CONTROL AND RETARDED Rats KILLED AT DIFFERENT AGES 

Control Retarded 

: Thickness | : Thickness 

Age in No. of | Aver. | No. with No. of| Aver. No. with of 

Days | Rats | Wt. | Chronic % | Bronchial | Rats| Wt. | Chronic |) 9 — Bronchial 
Tested | Grams | Pneu- Lymphoid 'Tested| Grams Pneu- Lymphoid 

monia Tissue | monia ieee 

50 | 8 92 0 0 05 | 10 52 | O 0 0.9 
54¢ | 8 121 | 0 | 0 0.7 

150 | 8 228 | 0 ie 2.4 10 60 0 0 1.0 
250 | 8 287 | 2 | 25 2.7 10 | 70 1 10 2.0 
350 8 | 45 | 6 75 3.75 10 80 2 20 2.35 
475 8 354 | 5 62.5 3.75t 10 90 5 50 26 
620 8 328 7 87.5 4.6§ | 10 104 9 90 2.8 
750 | 10 | 122 9 90 2.8 

* Estimated in values from 0 to 5. 
t Size controls. 
t Includes 1 example of lymphosarcoma. 
§ Includes 5 examples of lymphosarcoma. 

parently related directly to the size of the 
lungs, and a slight relative decrease in the 
number of small elastic fibrils in the alveo- 
lar walls. This change in elastic tissue com- 
ponents would appear to be a factor in the 
increasing distensibility of the lungs ob- 
served with advancing age, as described 
below. The changes could not be estimated 
quantitatively. 

3. Bronchial Branches: Even in the ab- 
sence of recognized acute inflammatory 
changes, a remarkable development of 
lymphoid tissue was noted about the major 
bronchi, and frequently was seen to extend 
to the smallest branches. This has been ob- 
served by Miller (7) and by Klieneberger 

the picture resembled that of human 
tonsillar tissue. Bronchial muscle bundles 
were often widely separated by the lymph- 
oid infiltrations, and the projection of 

lymphoid tissue into the lumina seemed 
partially to obstruct the passages (Fig. 1). 
In table 1 is given an estimate of the de- 
velopment of bronchial lymphoid tissue in 
relation to age and experimental group. 
Individual lungs were graded from 0 to a 
maximum of 5 on the amount of lymphoid 
tissue observed. It will be seen that devel- 
opment of lymphoid tissue preceded the 
appearance of chronic pneumonia (bron- 
chiectasis), and that usually the amount of 
lymphoid tissue in the lungs of retarded 
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animals was less than in controls of cor- 

responding ages. 

PATHOLOGIC ANATOMY OF CHRONIC 

PNEUMONIA WITH BRONCHIECTASIS 

In general, our observations were in 
agreement with recorded descriptions of the 
disease (1). The smallest pulmonary lesions 

Fic. 1. A. Low power photomicrograph of lung of 
1 year old rat showing bronchial thickening as a 
result of lymphoid infiltration. H.&E. <6 (approx.) 
B. Photomicrograph of small bronchial branch of 
lung illustrated in figure 1, A, showing nodular 
accumulations of lymphoid tissue in the sub- 
mucosa, with narrowing of the bronchial lumen. 
H.&E. 150 (approx.). 

observed in the series of animals killed 
were foci of atelectasis 1 to 2 mm. in di- 
ameter, usually occurring in the peripheral 
portions of the lung or near the hilum. On 
microscopic section the alveoli appeared 
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collapsed, bronchial lymphoid infiltration 
was usually advanced, and an exudate of 
polymorphonuclear leukocytes and mucus 
was seen in the bronchioles. It thus seemed 

that the exciting agent evoked a muco- 
purulent exudate in the bronchial branches, 
with obstruction and subsequent collapse 
of alveoli served by the involved bronchial 
branches. Associated or pre-existent lymph- 
oid hypertrophy contributed to mechanical 
occlusion of the branches by narrowing of 
their lumina. Moise and Smith (9) ob- 
served atelectasis as an early stage of pul- 
monary disease of rats. 

Lesions presumably of a later stage ap- 
peared as raised foci of gelatinous consoli- 
dation several millimeters in diameter, and 
on serial section the bronchus leading to 
the area appeared obstructed by hyper- 
trophied lymphoid tissue and inspissated 
mucocellular exudate. Bronchioles were di- 
lated distal to the site of obstruction. Al- 
veoli were expanded and filled with muv- 
cinous material in which was a scattering 
of polymorphonuclear neutrophils and 
macrophages. Presumably as the exudate 
continued to form, alveoli became filled 

with it. 
In later stages, alveolar walls within the 

lesion tended to disappear or collapse and 
the bronchi became more dilated and ir- 
regularly cystic, containing mucopurulent 
material. These were usually lined with 
ciliated columnar epithelium. Peribron- 
chial and subpleural fibrosis became con- 
spicuous, and there was frequently an 
interruption or ulceration of the epithelial 
linings of the bronchiectatic cysts associ- 
ated with a slight extension of fibroblasts 
into the mass of exudate (Fig. 2). Large 
macrophages with foamy cytoplasm were 
often abundant in the outer part of the 
cellular exudate. Foci of phagocytes con- 
taining brown pigment, presumptive evi- 
dence of old hemorrhage, were frequent in 
the fibrous walls of the cavities. 

In a few lungs, usually where advanced 
lesions were found, cysts filled with clear 
mucinous material, lined with cuboidal 
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epithelium, and surrounded by dense con- 
nective tissue were seen. These were inter- 
preted as residual or healed lesions in which 
the inflammatory process had subsided. 
The lesions of the control rats did not 

differ appreciably from those of the re- 
tarded animals in appearance, but were 
usually of greater extent. From their char- 
acter, the lesions appeared to be irreversi- 
ble, and while the occlusion of bronchial 
branches might be expected to prevent 
spread of the infection, the involved por- 
tions of the lungs were not restored to nor- 
mal when the infection subsided. The dis- 
tribution of the disease according to age in 
apparently healthy rats and the micro- 
scopic character of the lesions suggested 
that the disease was both progressive and 
of long duration. Any or all lobes of the 
lungs might be affected to a greater or lesser 
extent. 

The frequency of chronic pneumonia in 
control and retarded rats killed at different 
ages is shown in table 1. The disease oc- 
curred in 13 of 24 control rats between the 
ages of 250 and 475 days and in only 8 of 30 
retarded rats of comparable age. X-ray 
photographs of lungs of control and re- 
tarded rats 475 days of age are shown in 
figure 3. The lungs of 5 control and 5 re- 
tarded rats bore the lesions of chronic 
pneumonia and the distribution of the le- 
sions within individual lungs can be seen. 
The greater development of lymphoid tis- 
sue in the lungs of control animals which 
did not have the disease as compared with 
the lungs of unaffected retarded rats is in- 
dicated by the increased bronchial mark- 
ings of the control group. In the x-ray 
photographs available of the lungs of the 
620 day old groups (Fig. 4) the large areas 
of opacity in 3 lungs represent lymphosar- 
comas, which develop in high incidence in 
old rats of the Yale strain (5). Five of the 

8 control rats killed at 620 days of age bore 
these tumors, whereas no tumor was 

present in the 10 retarded rats. All but one 

animal in each group at 620 days contained 
the lesions of bronchiectasis. 

Using x-ray photographs of lungs of con- 
trol and retarded rats that died during the 
experiment, quantitative estimates were 
made of the degree of involvement of the 
lungs by disease. The estimates are shown 
in table 2, together with data of frequency 
as determined by x-ray in the different 
groups and according to sex. The age of 
controls ranged from 387 to 1,116 days, and 
of the retarded rats, from 403 to 1,458 

days. It will be seen from table 2 that there 
was a slightly lower frequency of disease 
and a slightly lessened extent of involve- 
ment of the lungs of retarded rats as com- 

TABLE 2. FREQUENCY AND EXTENT OF PUL- 

MONARY DISEASE IN CONTROL AND RETARDED 

Rats wHIicH Diep, AS SHOWN By X-Ray PHOTO- 

GRAPHS OF THE ExcIsED LUNGS 

No. of Fre- Percent- 

Rats | quency age of 
Group | Exam- | of Lung Lung 

ined Lesions | Involved 

Control Females | 69 96% 56% 
Control Males 70 96% 60% 

Retarded Females 61 93% 55% 

Retarded Males | 52 92% 46% 

All Control Rats | 139 96 % 58% 
All Retarded Rats | 113 93% 50% 

pared with controls. The differences ob- 
served are significant only in that the re- 
tarded rats were on the average older than 
the controls at the time of death. 

Focal accumulations of large phagocytes 
in subpleural alveoli were seen in the lungs 
of a large number of rats, and appeared 
grossly as yellow or brown flecks 1 to 2 
mm. in diameter scattered over the lungs. 
Designated as ‘‘dust lesions,” they probably 
represent a response of macrophages to the 
presence of irritating substances inhaled 
while the rat burrows in cage bedding or in 
food. There was no apparent correlation of 
this lesion with the development of bron- 
chiectasis, and aside from some lipid con- 
tent the character of the supposed foreign 
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Fic. 3. X-ray photographs of the lungs of 8 control and 10 retarded rats killed at 475 days of age. 
The lungs of controls are numbered 1 to 8 and those of the retarded rats are numbered 9 to 18. Lesions of 

chronic pneumonia (bronchiectasis) are present in #2, 4, 5, 6, 7, 10, 16, 17, and 18. 

material was not evident in the sections. ELASTIC PROPERTIES OF THE RAT LUNG 

In the supplementary experiment de- IN RELATION TO AGE AND TO 
scribed below, dust lesions were more com- RETARDED GROWTH 

mon in rats receiving dry powdery food 
than in those receiving moistened food. An index of the “elasticity” (distensi- 

EXPLANATION OF FIGURE 2 

Fic. 2. A. Anterior view of excised lungs of adult rat, showing chronic pneumonia (bronchiectasis) 
of the right lower lobe. Dust lesions appear on the left lung as scattered small pale areas. X1. B. Low 
power photomicrograph of a lung showing a large cystic area of bronchiectasis. H. & E. 6 (approx.). 

C. Photomicrograph of typical area of chronic pneumonia (bronchiectasis) showing the irregular con- 
tours of the bronchiectatic spaces, mucopurulent exudate and associated peribronchial fibrosis and 
cellular infiltration. H. & E. 150 (approx.). D. Photomicrograph showing two large bronchiectatic cavities 

lined with columnar ciliated epithelium and containing mucopurulent exudate. H. & E. 150 (approx.). 



172 SAXTON, BARNES, 

bility) of the rat lungs was obtained by 
means of the apparatus shown schemati- 
cally in figure 5, which permitted a meas- 
urement of the volume of air displaced 
when the lungs were inflated by intra- 
tracheal pressure. A cannula was inserted 
and tied into the trachea of the freshly ex- 
cised# lungs, and the lungs~ were then 

mounted in the closed chamber (C) of the 

apparatus. Intratracheal pressures were ob- 
tained by allowing water from a raised 
container to flow into the system (A). The 
intratracheal pressure was measured by a 
water manometer (B). A tube leading from 
the lung chamber (C) was attached to a 
calibrated burette inverted and suspended 
in a jar of water (E). With each change in 
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intratracheal pressure, the height of the 
burette was adjusted by means of a pulley 
and friction wheel until the pressure within 
this side of the apparatus was equal to at- 
mospheric pressure as shown by equality of 
the columns in a small alcohol manometer 
(D). Readings of the changes in volume of 
air displaced were made directly in cubic 

centimeters from the meniscus within the 
burette. Tests were made at room tem- 
perature, which was sufficiently constant 
so that significant changes in volume of the 
air in the continuously closed portion of 
the system (CDE) resulting from changes 
in temperature were rarely observed. The 
lungs were left in the chamber (C) for a 
period of about five minutes till an equi- 

Fic. 4, X-ray photographs of the lungs of 6 control and 7 retarded rats killed at 620 days of age. 
Tumors are seen in the lungs of 3 of the control rats, #4, 5, and 6. 
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librium with the room temperature was 
reached before they were inflated. 

In preliminary tests it was found that 
information as to distensibility was best 
obtained by subjecting the lungs to in- 
creasing pressures in increments of 2 cm. 
of water up to 30 cm., alternating after 
each increment with a return to atmos- 
pheric pressure. One-half minute was al- 
lowed for the lungs to reach a constant 
volume at the succeeding pressures and at 

of air displaced at 30 cm. of water pressure 
were 8.3 and 18.5 cc. respectively for the 
two groups. However, in each test there 
appeared to be a critical pressure at which 
the greatest increase in volume occurred. 
At this pressure in each instance it could 
be observed that the pulmonary alveoli 
were becoming inflated. Pressures below 
this critical point appeared chiefly to in- 
flate bronchial branches. As shown in fig- 
ures 6 to 12 and in table 3 the critical pres- 
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Fic. 5. Diagram of apparatus used to measure volume of air displaced when lungs were inflated 

by intratracheal pressure. 

the intervening return to atmospheric 
pressure. Each test required fifteen min- 
utes to perform. 

Curves of distensibility and retractility 
of the lungs of 6 young rats of size com- 
parable to the retarded animals, 38 re- 

tarded rats of from 250 to 750 days of age, 

and 21 control rats of from 250 to 620 days 
of age were obtained. In figures 6 to 12 are 
shown curves of average values of groups of 
control and retarded rats of comparable 
ages, and of the group of 6 size controls. 
The total volume of air displaced at a pres- 
sure of 30 cm. of water appeared to be in 
nearly direct relation to the size of the 
lungs. For- example, retarded rats at the 
age of 350 days weighed on the average 80 
gm., whereas control rats of comparable 
age weighed 364 gm. The average volumes 

sures were high in the young animals and 
decreased with advancing age. Critical 
pressures at 250 days of age were 18 and 
24 cm. of water for the control and re- 
tarded groups, respectively. The critical 
pressure for expansion of alveoli of the size 
controls was 20 cm. of water. It thus ap- 
peared that the lungs of the retarded rats 
were more resistant to expansion than were 
those of the controls of corresponding ages, 
and reacted to intratracheal pressures more 
in the manner of the lungs of young rats. 

SUPPLEMENTAL STUDY OF THE 

INFLUENCE OF ENVIRONMENTAL 

FACTORS IN THE DEVELOPMENT 

OF CHRONIC PULMONARY 

DISEASE 

A total of 80 rats, 39 males and 41 fe- 
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males, of the Yale strain and recently 
weaned, were divided into four groups on 
the basis of two variables, moisture con- 

tent of food and air-conditioned room as 

contrasted with the usual room atmos- 

killed for examination. Fifty of the remain- 
ing rats survived to 600 days of age, at 
which time they were killed and examined. 
Microscopic sections were made only when 
gross lesions were doubtful. The 18 rats 

TABLE 3. CRITICAL PRESSURES FOR EXPANSION OF PULMONARY ALVEOLI, AND VOLUME OF AIR 

DISPLACED AT PRESSURE OF 30 Cm. H.O By THE LUNGS OF CONTROL AND RETARDED Rats 

Control Retarded 

. | | Volume of | | Volume of 

Agein | No. of Aver. Critical |Air Displaced) No. of | Aver. Critical Air Displaced 
Days Rats | Wt. | Pressure | at 30 | Rats | Wt. | Pressure at 30 

Tested | Grams* | (Cm. H.O)) Cm. H;0 | Tested| Grams |(Cm. H.O); Cm. H.0 
| (in ce.) | (in ec.) 

s7t | 6 ae oe ee F 
250 , 472 :oR | is {| 124 6 70 24 4.5 
350 4 } 364 14 18.5 8 80 16 8.3 

475 6 358 | 16 18.5 8 90 16 8.2 

620 4 355 14 17 .5t 9 104 18 9.6 

750 | | 7 10.3 

* Average weight of animals tested. 
+ Size controls. 

t At 20 cm. H.O. 

phere. The diet fed was calf meal (10), 

given in dry powdery form or moistened 
with water. When the animals were 525 
days of age 12 were selected at random and 
——- 
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Fic. 6. Curves of average values of distensibility | 
and retractility of the lungs of 6 young rats of size 
comparable to the retarded animals. In this figure 
and in the following figures (7-12) the intratracheal 
pressure is shown in centimeters of water along the 
base line, and volume of air displaced is expressed 
in-cubic centimeters. The upper curve (distensi- 
bility) represents the volume of air displaced at 
increasing pressures, and the lower curve (retract- 

ility) represents the residual volume of air displaced 
by the lungs when the intratracheal pressure is 
returned to atmospheric pressure. 

120 16 

which died during the course of the exper- 
iment were not examined. The natural mor- 
tality included 11 males and 7 females. Of 
these, 7 males and 4 females had been kept 
in usual room atmosphere and 4 males and 
3 females in the air-conditioned room; 10 
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Fic. 7. Curves of average values of distensibility 
and retractility of the lungs of 7 control rats 250 
days of age. 
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males and 3 females had received the mois- 

tened diet, and 1 male and 4 females had 

received the dry diet. The variables of the 
experiment did not thus appear to influ- 
ence significantly the natural mortality. Of 
the animals killed for examination at 525 

—-—n ow ea oR 
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Fic. 8. Curves of average values of distensibility 
and retractility of the lungs of 6 retarded rats 250 
days of age. 

days of age 8 were males and 4 were fe- 
males. In all but one animal dust lesions 
of the lungs were present, and there was no 
apparent correlation with the experimental 
variables. Chronic pneumonia with bron- 
chiectasis was found in 6 males and 1 fe- 
male, and was noted in 6 of 7 animals given 
14 
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Fic. 9. Curves of average values of distensibility 
and retractility of the lungs of 4 control rats 350 

days of age. 

175 

the moistened diet, and in 6 of 8 animals 

kept in the air-conditioned room. Of the 50 
rats killed at 600 days of age, 20 were 
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Fic. 10. Curves of average values of distensibil- 
ity and retractility of the lungs of 8 retarded rats 
350 days of age. 

males and 30 were females. Dust lesions 
of the lungs were present in all but one 
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Fic. 11. Curves of average values of distensibility 
and retractility of the lungs of 4 control rats 620 
days of age. 
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animal. However, the extent of dust le- 

sions was greater in animals given the dry 
diet. Of 30 rats (14 males and 16 females) 
of this group, 19 exhibited advanced dust 
lesions, as contrasted to 7 of 20 receiving 

~S weruw Ow @ wo SR 
Pe sll ren 

© 2 4 6 8 1 12 m 16 18 20 22 24 26 28 30 cHH,0 

Fia. 12. Curves of average values of distensibility 

and retractility of the lungs of 9 retarded rats 620 
days of age. 

the moistened diet. Air-conditioning did 
not appear to be a factor in the develop- 
ment of dust lesions, as the frequency of 
advanced lesions was the same in both 
groups. Chronic pneumonia with bronchi- 
ectasis was recognized in 18 of the 20 males 
and in 22 of the 30 females. Its frequency 
bore no apparent relation to the moisture 
content of the food nor to the condition of 
the room atmosphere, being equally dis- 
tributed among the groups. When animals 
kept in the air-conditioned room and given 
the moistened diet were contrasted with 
those kept in the usual room atmosphere 
and given the dry diet, no appreciable dif- 
ference in frequency of chronic pneumonia 
was observed. 

It was concluded from the supplemental 
experiment that moisture content of the 
food and air-conditioning did not exert a 
significant effect upon the development of 
chronic pneumonia (bronchiectasis) of old 
rats, and that no evidence was obtained 

that the superficial dust lesions are an early 
manifestation of chronic pneumonia (bron- 
chiectasis). 

DISCUSSION 

From the above observations it would 

appear that chronic pneumonia (bronchiec- 
tasis) of old rats is a disease which is char- 

acterized by an inflammatory reaction 
typical of that usually seen in response to a 
bacterial infection. That the cause may be 
a specific organism or group of organisms is 
not denied by our studies. Nevertheless, its 

occurrence only in animals of advanced age 
suggests that factors other than casual in- 
fection may be important. Of the changes 
in the rat lung which occur with advancing 
age, two appear capable of favoring the de- 
velopment of bronchiectasis, namely, an 
increase in bronchial lymphoid tissue and 
an increase in the distensibility of the lung. 

The development of bronchial lymphoid 
tissue is difficult of interpretation in the 
absence of bacteria-free controls. Whether 
it represents a natural accumulation of 
protective tissue in the bronchi, or a hy- 
pertrophy in response to intercurrent 
respiratory infections remains undeter- 
mined. The close association of lymphoid 
tissue with mucosal epithelium suggests 
the appearance of the human tonsil, and a 
similar function might be postulated, since 
in the rat pharyngeal tonsils do not develop 
(1). The submucosal lymphoid tissue of the 
bronchi may therefore have an important 
part in overcoming minor infections of the 
respiratory tract, and might be expected 
to increase as a result of repeated infec- 
tions. The quantity of lymphoid tissue 
present in the lungs of many rats was so 
great that relatively small amounts of 
tenacious exudate might occlude the 
passages. Separation of bronchial muscle 
bundles by lymphoid tissue would further 
interfere with respiratory action. Following 
obstruction of an infected passage, distal 

bronchial branches and alveoli become dis- 
tended with mucopurulent exudate. The 
development of bronchial lymphoid tissue 
appeared to be slowed in the underfed rats. 
Jackson and Stewart (11) have shown in 

rats that during inanition the amount of 
lymphoid tissue of the thymus is decreased. 
In our series lymphoid tissue in other parts 
of the body was also decreased during re- 
tardation. Since chronic pneumonia oc- 
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curred usually at a later age in the retarded 
animals than in the controls, it is probable 

that inhibition of development of bronchial 
lymphoid tissue is one of the mechanisms 
by which chronic pulmonary disease of rats 
is delayed by retardation of growth. 

With advancing age the rat lung becomes 
more distensible. In the curves of disten- 
tion obtained, the greatest increase in vol- 

ume of air displaced was observed to coin- 
cide with visible inflation of the pulmonary 
aveoli. The intratracheal pressure, desig- 
nated “‘critical,’’ at which inflation of al- 

veoli could be seen, was greatest in the 
youngest rats and least in the oldest. A low 
threshold for dilatation of alveoli might 
favor the development of a lesion charac- 
terized by distention of alveoli with exu- 
date. Moreover, a plug of mucus blocking 
one passage would be less likely to be dis- 
lodged during respiration or coughing if 
the adjacent pulmonary tissue were more 
able to accommodate to local changes in 
lung volume by overdistention. The pres- 
sure which could be exerted against an ob- 
struction within a bronchus during respira- 
tory movements would within limits ap- 
pear to depend upon the distensibility of 
alveoli throughout the lung. Thus in a 
highly distensible lung, a mass of exudate 
might be expected to remain in a bronchus, 

allowing the air in the distal alveoli to be 
absorbed and favoring continuation of the 
infection in that region. The relatively 
great resistance of the lungs of retarded 
rats to distention as compared with con- 
trols of corresponding ages might be a fac- 
tor in slowing the development of chronic 
pneumonia. 

Chronic pneumonia of old rats appears 
to be an infection of the lung associated 
with occlusion of bronchial branches, irre- 

versible in that the involved portions of 
the lungs are not again restored to normal, 
and progressive in that lesions already es- 
tablished may enlarge and new lesions may 
continue to develop. Occlusion of the bron- 
chi may serve the useful purpose of limiting 
the disease to portions of the lung and thus 
favor a chronic course which usually is not 

fatal within the reproductive span of this 
species. Two changes in the lungs which 
seemed to facilitate development of the 
disease were an increase in _ bronchial 
lymphoid tissue and an increase in dis- 
tensibility. These changes were observed in 
maturity rather than in old age. If chronic 
pneumonia is to be considered a disease of 
old age in the rat, it should seem likely that 
changes would have been found between 
the lungs of mature and old animals. How- 
ever, diseases of old age in man, such as ar- 

teriosclerosis, have their origins in early 

maturity and are associated with the 
senescent period only because they most 
commonly produce signs and symptoms at 
that time. In the rat of advanced age, ar- 

teriosclerosis does not ordinarily occur to 
an extent sufficient to interfere with normal 
functions, whereas severe pulmonary dis- 
ease is almost universal. It appears that 
senescence in different species is charac- 
terized by different diseases. 

SUMMARY AND CONCLUSIONS 

A study of the pathogenesis of chronic 
pulmonary disease (bronchiectasis) of old 
rats was carried out in conjunction with 
the experiments of C. M. McCay which 
demonstrated that retardation of growth 
increased the life span and decreased the 
frequency of disease. The purposes were to 
determine by gross and microscopic exam- 
inations the frequency and appearance of 
chronic pneumonia in control and retarded 
rats, to observe changes in the lungs with 
advancing age which might predispose to 
the disease, and to determine in what way 
retardation of growth might delay its onset 
and progression. 

Chronic pulmonary disease of rats ap- 
pears to be an inflammation of bronchial 
branches, possibly of bacterial origin, which 

leads to obstruction of bronchi by muco- 
purulent exudate. Distal bronchi and al- 
veoli become distended with exudate and 
ultimately form cystic cavities lined with 
bronchial epithelium and filled with mucus. 
The condition of the room atmosphere and 
the dustiness of the diet did not influence 
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the frequency of the disease in a supple- 
mental experiment. Superficial dust le- 
sions could not be correlated with chronic 
pulmonary disease. The bacterial content 
of the affected lungs was not studied. 

Changes in the lungs with advancing age 
which appeared to predispose to the disease 
were thickening and narrowing of the 
bronchial branches by accumulations of 
lymphoid tissue in the submucosa, and in- 
creasing distensibility of the pulmonary al- 
veoli. 

The accumulations of lymphoid tissue 
were less extensive and the resistance to 
inflation was greater in the lungs of re- 
tarded rats than in those of controls of 
comparable ages. Retardation of growth 
appeared to maintain the lungs in a rela- 
tively young state. 

It is concluded that chronic pneumonia 
(bronchiectasis) of rats is a slowly pro- 

gressive disease which reaches its greatest 
frequency and severity in advanced age, 
that changes occur in maturity which pre- 
dispose to the disease, and that, although 
clearly inflammatory in nature, it may in 
many respects be considered comparable to 
arteriosclerosis in man as a disease of old 
age. 
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ABSTRACT 

In previous experiments on rats it was demon- 

strated that retardation of growth increased the 
life span and decreased the frequency of disease in 
general. Extension of this study to the chronic 
pneumonia of rats has demonstrated that the lungs 

are maintained in a relatively youthful state and 
the onset and progress of the disease are delayed. 
Chronic pulmonary disease of rats appears to be 
an inflammation of bronchial branches, possibly of 
bacterial origin, which leads to obstruction of 

bronchi by mucopurulent exudate. Distal bronchi 
and alveoli become distended with exudate and 
ultimately form cystic cavities lined with bronchial 
epithelium and filled with mucus. Humidity, tem- 

perature, and dust content of the atmosphere do 

not influence the frequency of the disease. Thicken- 
ing and narrowing of the bronchi by accumulation 

of lymphoid tissue in the submucosa and increasing 
distensibility of the pulmonary alveoli appear to 
predispose to the disease. The accumulation of 
lymphoid tissue is less extensive and the resistance 
to inflation is greater in the lungs of the retarded 
rats than in the control group. Chronic pneumonia 
in rats, although inflammatory in nature, is com- 

parable to arteriosclerosis in man as a chronic 
progressive disease with advanced manifestations 
in old age, but with origin in younger life. Both tend 

to limit the life span if it is not terminated earlier 

by more acute diseases. 

RESUME 

Dans de précédentes expériences sur les rats il a 
été démontré que la retardation de la croissance 
augmente la longueur de la vie et diminue la fré- 

quence de la maladie en général. L’extension de cette 
étude & la pneumonie chronique des rats a démontré 
que les poumons sont maintenus dans un état de 
jeunesse relative et que le début et le progrés de la 
maladie sont retardés. La maladie pulmonaire 
chronique des rats semble étre une inflammation des 
branches bronchiales, probablement d’origine bac- 
térielle, qui méne & |’obstruction des bronches par 

une exudation purulente. Les bronches distales et 
les alveoles sont distendues par l’exudation et 
finalement forment des cavités cystiques doublées 
avec |’épithelium bronchial et remplies avec le 
mucus. L’humidité, la température, et la quantité 

de poussiére dans ]’atmosphére n’influencent pas la 

fréquence de la maladie. L’épaississement et le 
rétrécissement des bronches par |’accumulation de 
tissu lymphoide dans la submuqueuse et |’accrois- 
sante distensibilité des alvéoles pulmonaires sem- 
blent prédisposer 4 la maladie. L’accumulation de 
tissu lymphoide est moins étendue et la résistance & 
inflation est plus grande dans les poumons des 
rats & croissance retardée que dans ceux du groupe 
de contréle. La pneumonie chronique des rats, bien 
qu’inflammatoire de nature, est comparable & 
l’arterio-sclerose chez l>homme comme une mala- 
die chronique progressive avec des manifestations 
avancées dans la vieillesse, mais ayant son origine 
dans la jeunesse. Toutes les deux tendent & limiter 
la longueur de la vie, si elle n’est pas terminée plus 
t6t par des maladies plus aigiies. 

SUMARIO 

Ex experimentos previos efectuados en ratas 
quedé demostrado que al retardarse el crecimiento, 

se aumenta la duracién de la vida, y se disminuye, 
en general, la frecuencia de las enfermedades. La 
extensién de este estudio a la neumonia crénica de 
las ratas ha demostrado que los pulmones se man- 
tienen en un relativo estado juvenil y que el 
ataque de la enfermedad se retarda. Le enfermedad 
pulmonar crénica de las ratas parece ser una in- 
flamacién de las ramificaciones bronquiales, posible- 

mente de origen bacterial, que conduce a la obstruc- 
cién de los bronquios por exudacién mucopurulenta. 
Los bronquios y alvéolos se dilataron con la exuda- 
cién y Ultimamente formaron cavidades cisticas 

forradas con epitelemio bronquial y llenas de mucus. 
La humedad, la temperatura y el polvo de la 
atmédsfera no influyen en la frecuencia de la enfer- 

medad. El engrosamiento y estrechamiento de los 
bronquios por acumulacién de tejido linfoide en la 
submucosa, y el aumento de la dilatabilidad de los 

alvéolos pulmonares parecen predisponer a la en- 
fermedad. La acumulacién de tejido linfoide es 
menor, y la resistencia a la inflamacién es mayor en 

los pulmones de las ratas de crecimiento retardado, 

que en las del grupo de control. La neumonia 
crénica de las ratas, aunque inflamatoria por natu- 
raleza, es comparable a la arterioesclerosis del 

hombre, como una enfermedad crénica progresiva, 
con manifestaciones agudas en la vejez, pero con 
origen en edad mds temprana. Ambas tienden a 
limitar la duracién de la vida, si es que ésta no 
termina més antes a causa de otras enfermedades 
mds agudas. 
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KPATKOE U3JIOXKEHUWE 

Bb MpeAbIAYULHX ObiTaX Has KpbicCaMH ObiNo NPOMEMOHCTPHPOBAHO, ATO SAMe/EHHE POocta YKeAMYHBAeY 

NPOLOMMKUTEADHOCThH XHKH3SHH H BOOKIE TipesATCTBYeT YaCTbIM 3a607eBAHHAM, Pacupocrpanenne ITOLO H3y4eKy 

Ha XPOHH4eCKYHO NHEBMOHHIO KpbIcC NpOMeEMOHCTPHPOKBANO, 4YTO JerkHe Aye COXpaHAlOTCA B OTHOCHTEAbHO 

MOJOLOM COCTOAHHH H Ha4aoO WH Hporpecc GoNesHH NP 9TOM SBanasAbiBaloOT, Xponnveckoe AerOuHoe saGorega- 

Hue y Kpbic mpescrabidaet CO6OK BOCKANeHHe OPOHXHAAbHbIX BeETBEH, NOBMAHMOMY GOakTepHadbHoro poncxo,. 

AeHHA, KOTOPOR BELeT K 3AKYNOPHBAHHWO OpOHX 9KCYAATOM MykKOOpy/enta, OrTsasenible OF LeHTpa Oponxu y 

ANbBeEONb HAlyBAOTCH ONarosapa 9KCYMATY, B PesyAbTATe Hero OOpasylOTCA NySbIPHble NONOCTH NoKppirple 

H3HYTPH OPOHXHAAbHbDIM SUNTEAHEM H HAnOJHeHHbIe CAH3bIO, Baaknocth, TeMnepatypa H Mblib, COMEpAaUMecs 

B ATMOCHEPHOM BOS/YXe, He BANAT Ha YacToTy sa6osenannh, Yrosuenne nu cyKenne Oponx, Onwaropapa na. 

KOTIICHHIO JUMOU HOR TKAHH B cy6mykose H YBEJIHYCHHE PACTHKUMOCTH JePONHbDIX AIbKEOL, NOBUAMMOMY, 

npelpacnosarawr K sa607eRnaHHW, Makonjenne JUMMOHAHOK TKAHH MeHee pacnpocrpaheno HW COoNnpoTHBAeHne 

K HALYBAHHIO SHANHTENbHO OONbUIE Y HeEPKHX KPbIC C SAMEANEHHbIM POCTOM, 4M Y KOHTPOMPHOK rpynnipi, Xpo- 

HH4eCKYIO NHEBMOHHW Y Kpbic, HeECMOTPA Ha TO, 4TO JerkHe y HHX NO cBoeH NpHpose BoctasenbI, MOKHO 

CPABHHTh C apTepHOCKePO3OM Yy H4eNOBeKA, KAK C NporpeccHBHOH G6ouesnbiwO ¢ Sonee PeskKHM NponBsenney 

ee B CTAPOM BOSpacTe, HO Gepymeh cBhoe Hayao B GONee MONOLOM BOSpacTe, OG6a sabONeBAHHA BEYT K COKpa 

HWLEHHIO NPOAOMMKHTeEAbHOCTH XHSHH, eC OHA He NMpekpamaerca panbute OT SGonee OcTpOoh GOonesunn 
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Geriatric Urology 

J. SYDNEY RITTER anp ANDREW SPORER 

At THE GOLDWATER MEMORIAL HOSPITAL 

In NEw YORK, MAJOR UROLOGIC OPERA- 

TIONS WERE PERFORMED ON 142 PATIENTS 

WITH AN AVERAGE AGE OF 68.1 YEARS, IN A 

FIVE YEAR PERIOD. SPECIAL ATTENTION WAS 

GIVEN TO PREOPERATIVE AND POSTOPERA- 

TIVE CARE, BY TREATING OTHER CONDITIONS 

SUCH AS MALNUTRITION, DENTAL DEFECTS, 

HYPERTENSION, AND NEUROLOGIC DIS- 

ORDERS, AND BY GETTING THE PATIENT OUT 

OF BED AS EARLY AS POSSIBLE FOLLOWING 

THE OPERATION. Dr. RitrreR AND Dr. 

SPORER DISCUSS THE VARIOUS UROLOGIC 

DISORDERS OF OLDER PEOPLE AND THE COM- 

PLETE TREATMENT OF THE PATIENT. 

«ore PAPER is based on a five year survey 
of the urologic service at the Goldwater 

Memorial Hospital in New York. This 
institution is designed for the care of 
chronic diseases. The patients are primarily 
admitted with chronic and surgical dis- 
eases. Urologic conditions are in a great 
number of instances an incidental obser- 
vation. However, occasionally disease of 

the urinary system is the prime reason for 
admission. The average age of the patients 
wh.o were subjected to major surgical oper- 
ations was 68.1 years. In the entire series of 
506 patients only 4 were below fifty years 
of age. The oldest patient operated upon 
was ninety-eight, a prostatectomy being 
performed. 

TYPE OF PATIENT 

Since the Goldwater Memorial Hospital 
is a public institution, most patients were 
of the indigent class; therefore under- 
nourishment with major signs of avitamin- 
osis was frequently present. Many of the 
patients gave a history of prolonged com- 
plete urinary retention associated with the 
incontinence of retention. These were by far 
the poorest surgical risks. 

The cardiovascular system was involved 
in some manner or other-—hypertension 
and arteriosclerosis—in most. Of 142 pa- 
tients on whom major surgical operations 
were performed, 33 had a systolic blood 
pressure of 165 and 4, of above 200. There 
were only 41 patients with a systolic blood 
pressure of 140 or lower. Further emphasis 
of the prevalence of vascular disease is 
given by the observation that in 445 of 
1,132 autopsies performed, moderate or 

severe arteriosclerotic kidney damage was 
present. Of 500 unselected patients, 467 
had moderate or severe myocardial damage 
as demonstrated by electrocardiographic 
study or autopsy. Auricular fibrillation was 
frequently encountered, and though we 
were unable in some instances to alter the 
cardiac irregularity, patients with fibrilla- 
tion did survive surgical procedures. We 
conclude that auricular fibrillation should 
not be a contraindication to surgery when 
the latter is imperative. 

Renal function, as determined by blood 
chemistry and phenolsulfonphthalein elimi- 
nation methods, was tested in all cases. In 
only four patients was the phenolsulfon- 
phthalein output 50 per cent or more, and 
in more than one-half, it was below 20 per 

cent. The blood, as determined by the urea 

nitrogen, showed little retention. However, 

when there was an accumulation in the 
blood, therapy directed toward eliminating 
the excess nitrogenous products was carried 
out. There were some patients in whom the 
phenolsulfonphthalein output was zero at 
the time of operation and the patients sur- 
vived. It is interesting to note that the 
phenolsulfonphthalein output may be very 
low and the blood chemistry appear normal 
or near normal, so that it may be concluded 
that the kidney is able to excrete the nor- 
mal metabolites adequately. In patients in 
whom the specific gravity is low, we try to 
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improve the status preoperatively by medi- 
cation, diet, and fluid. 

The gastrointestinal tract in this type of 
patient was a serious problem. Most had 
fecal impactions at the time of admission. 
Laxatives, enemas, and colonic irrigations 

proved unsuccessful in many of these indi- 
viduals. It was necessary therefore to break 
up fecal impaction manually. Some pa- 
tients who were dehydrated and showed 
nitrogenous retention, improved rapidly 
after thorough colonic cleaning and an 
adequate fluid intake. Dental caries, neg- 
lected oral hygiene, and lack of teeth were 
serious feeding problems. The dental de- 
partment has been most helpful in provid- 
ing the patients with plates and improv- 
ing their oral status as a part of the pre- 
operative preparation. 

The mental status of the patients was a 
serious complication. They felt let down, 

depressed, and became lethargic postopera- 
tively. Those patients who were of the 
senile arteriosclerotic type became copro- 
phagic, and it was necessary to transfer 
some of them to Bellevue Hospital.. The 
postoperative psychoses are frequently de- 

RITTER AND SPORER 

pressing to the surgeon, but if recognized 
early much can be done. In many of our 

patients psychoses following prostatectomy 
were materially relieved by the use of testos- 
terone. However, it should be noted that 

this was not given to those with carcinoma 
of the prostate. The administration of 
barbiturates frequently aggravated the 
psychosis, the patient becoming disoriented, 
getting out of bed and becoming uncon- 
trollable. This is primarily caused by the 
sensitiveness of these individuals to the 
barbiturates. 

The neurologic complications were many. 
Parkinson’s disease was frequently en- 
countered. It is important to bear in mind 
that these patients are sensitive to heat and 
become dehydrated during the summer 
months. These patients have a tendency 
to develop a temperature as high as 105- 
106 F. postoperatively. It is difficult to de- 
termine the cause of and to control these 
excessive elevations of temperature. It is 
therefore advisable to abstain from surgical 
procedures during the hot summer months. 
When they are necessary, it is advisable 
to give the patients sufficient fluids intra- 
venously and orally to overcome the loss 
that may occur. We also omitted the use 
of atropine, which is given routinely for 
Parkinson’s disease, while the patient was 
under our care. The neurogenic bladder is 
of prime importance to the neurologist and 
was a troublesome complication to us. We 
have resorted to tidal irrigations and in 
some instances recommend suprapubic 
cystotomy for diverting the urine. These 
patients have a tendency to develop de- 
cubiti which resist healing. 

Diabetes. was encountered in some pa- 
tients and was readily controlled by the 
use of insulin. Routinely 5 per cent glucose 
infusions covered by insulin were given. 
We use 20 U. of regular insulin for each 
thousand cubic centimeters of 5 per cent 
glucose. Patients were admitted with a 
diagnosis of cystitis, but following our 
routine check-up were found to be dia- 
betic. When placed on specific therapy the 
urinary discomforts subsided. 

rn Se ee, 
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DURATION OF HOSPITALIZATION 

This is extremely difficult to evaluate. 
The patients were chronically ill and on 
the medical service for many months. As 
soon as the urologic condition was treated, 
they were returned to the medical service. 
The average time spent on the urologic 
service was of necessity longer than when 
the same pathologic processes are treated 
in a general hospital. 

Uro.Locic CONDITIONS AND OPERATIONS 

The major operations performed were 
as follows: 

Suprapubic cystotomy 45 
Perineal prostatectomy 22 
Transurethral resection 30 
Suprapubic prostatectomy 13 
Nephrectomy 7 
Ureter transplant to the sigmoid 2 
Ureter transplant to the skin 1 
Bladder tumor resection 3 
Bladder tumor fulguration, biopsy 4 

Diverticulectomy of bladder 2 
Closure of rectourethral fistula 2 
Pyelotomy 3 
Radical amputation of the penis 1 
Litholapaxy 1 
Internal and external urethrotomy 6 | 

142 

Renal Lesions. There were 7 nephrec- 
tomies and 3 pyelotomies. The 3 pyelot- 
omies were for calculus disease, and 4 of 
the nephrectomies were for calculus pyone- 
phrosis. Three of the nephrectomies were 
for tumors of the kidney, one a retroperi- 
toneal lipofibrosarcoma invading the kid- 
ney. There were 2 cases of hypernephroma. 
One of the latter presented gastrointestinal 
symptoms with bloody stool and was diag- 
nosed by intravenous urography. 

In 1,132 routine autopsies at the hospital, 

only 10 examples of renal calculi and 7 renal 
tumors were found. Congenital anomalies 
included double renal pelves and ureters, 
and 7 ectopic kidneys. There were 2 horse- 
shoe kidneys observed. In 5 of the patients 
with ectopic kidneys there was hyperten- 
sion. In 2, the renal artery was completely 
obliterated. Since the blood supply of an 
ectopic kidney is inconstant in origin and 

at times compressed, we are of the opinion 

that the cause of hypertension may be in 
the ecotopic kidney. 

Vesical Calculus. Vesical calculus was 
frequently encountered and associated with 
urinary retention. All but one were re- 
moved suprapubically as an incidental pro- 
cedure prior to removal of the obstruction 
at the vesical neck. There were 7 instances 
of malignant tumors of the bladder. Here, 
partial cystectomy, transvesical and trans- 
urethral fulguration, coupled with im- 
plantation of radon seeds were employed. 
Two patients died operative deaths. Four 
were transferred to the Cancer Hospital 
for further treatment and only 1 was dis- 
charged as cured. In the series of 1,132 

routine autopsies, only 5 bladder tumors 

were found. 
Urethral Stricture. This was a common 

pathologic entity which we attributed to 
the fact that Neisserian infection twenty 
or thirty years ago was treated by much 
local therapy, causing a greater degree of 
scar tissue. We treated stricture conserva- 
tively by gradual dilatation. Frequently 
filiform strictures were encountered and 
when treated patiently were gradually 
dilated until a No. 20 French catheter 
would pass. In only 6 patients was surgical 
operation necessary, and then, whenever 
possible, internal urethrotomy was per- 
formed. 

Rectovesical Fistula. We had 2 patients 
with a rectovesical fistula referred to our 
department from other hospitals. In both, 
attempts at surgical repair were unsuccess- 
ful. In one patient an apparently successful 
surgical separation of the rectal orifice 
from the bladder had been performed, but 
on the eighth postoperative day the patient 
pulled an inflated Foley bag out of the 
urethra. This was followed by severe 
hemorrhage and complete breakdown of the 
wound. We believe that not cystotomy 
alone but also sigmoidostomy should be 
performed prior to closing the fistulas in 
these individuals. This operative procedure 
diverts the urinary and gastrointestinal 
excreta from the operative wound. 
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Perineal Prostatectomy. In all, 65 pros- 
tatectomies were performed, 22 of them 

_ by the perineal route. This procedure was 
reserved for those patients in whom cal- 
culus disease was noted, or carcinoma was 

present or suspected. 
Endoscopic Prostatic Resection. Endo- 

scopic prostatic resection was used in 30 
patients. This procedure was limited to 
those with a small fibrotic type of prostate, 
those with a prominent median bar, and 

those who were extremely poor surgical 
risks. 

Suprapubic Prostatectomy. Thirteen su- 
prapubic prostatectomies were performed. 
This procedure was used when a large 
intravesical benign hypertrophy was pres- 
ent. 

Surgical Procedure for Perineal Prosta- 
tectomy. A curved incision paralleling the 
anterior margin of the anus and situated 
1 cm. anterior to the latter was made down 
to the anterior rectal wall. With blunt dis- 
section the transversus perineal muscles 
and fascia were freed and displaced for- 
ward. The levator ani muscles were drawn 
laterally, exposing the urethrorectal liga- 
ments. These were incised and Denonvil- 
liers’ fascia opened. The prostate was then 
pulled forward with an intraurethral re- 
tractor so as to displace the entire prostate 
and urethra into the operative wound. An 
incision was made at the junction of the 
prostatic and membranous urethra; the 
urethral retractor was then removed. By 
means of Allis clamps, the opened urethra 
was drawn forward and the urethra cut 
completely across. The puboprostatic liga- 
ments were then divided so that the entire 
prostate and the seminal vesicles could be 
drawn down to the operative field. The 
entire prostate and the seminal vesicles 
were then excised and the usual repair 
carried out, a Foley catheter being left for 
drainage per urethram. In 2 cases we at- 
tempted a lateral oblique incision parallel- 
ing the descending ramus of the pubis and 
exposing the entire prostatic region. This 
procedure was employed in the year 1748 
by Frére Come and later tried by Fuller. 

We found no advantages in the procedure. 
In fact we found it a much more difficult 
operative maneuver. Those patients oper- 

ated upon perineally showed the least 
amount of postoperative reaction. In 2 pa- 
tients there was partial incontinence which 
was controlled after a six months’ period. 

CARCINOMA OF THE PROSTATE 

Thirty per cent of the prostates re- 
moved showed evidence of carcinoma. Our 
pathologist, Dr. Bevans, has sectioned the 

prostatic tissue carefully, especially along 
the course of the nerves, for it is in this 

area that the early evidence of metastases 
occur and carcinomatous cells will be 
recognized. 

In one patient in whom a transurethral 
resection was done no histologic evidence 
of a malignant tumor was shown. However, 

a few months later this patient returned 
with carcinomatous lesions involving the 
prostate and extending to the shaft of the 
penis. Albarran and Halle have described 
a precancerous prostatic lesion and termed 
this epithelioma adenoides, in which part 
of the prostate is compressed and the acini 
and tubules are distorted as in inflamma- 
tory fibrosis. 

Pathologists must be especially trained 
in the pathology of the prostate in order to 
recognize early carcinoma. 

There are reports that 15 per cent of all 
men over fifty years of age have prostatic 
carcinoma. Young and Marion state that 
20 per cent of patients with prostatic 
hypertrophy have also carcinoma of the 
prostate. In our series of cases, the com- 
parable figure was 30 per cent. However, 
in routine sections of the prostate, only 10 

examples of carcinoma were observed in 
the autopsies during this same five year 
period on 696 men, the majority of whom 
were over fifty years of age. This low per- 
centage emphasizes the limited value of 
routine microscopic sections of the pros- 
tate. It is essential that serial or step sec- 
tions as emphasized by Kramer and Ritter 
should be made in the pathologic study of 
all prostates. 
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GERIATRIC UROLOGY 

In 300 unselected patients fifty years of 
age and over in whom rectal examinations 

were made, 158 had large prostates but 
complained of no urinary symptoms. In 17, 
carcinoma was suspected. Of these, 12 were 

operated upon and histologic examination 
confirmed the clinical diagnosis of car- 
cinoma. On the basis of our observations 
and those of others, we conclude that 

carcinoma of the prostate is present in 
fewer than 15 per cent of patients fifty 
years of age or over. We favor use of the 
blood acid phosphatase test in the diag- 
nosis of carcinoma of the prostate and 
wish to emphasize that it is only of positive 
value. The phosphatase will not be in- 
creased unless metastatic lesions are pres- 
ent. 

In the treatment of carcinoma of the 
prostate we used orchiectomy and oral ad- 
ministration of an estrogen. For this, we 
have employed stilbestrol, working up the 
tolerance to 5 mg. per day. Although the 
patients are relieved of many symptoms, 
and in most cases there are regression of 
the metastatic lesions and disappearance 
or decrease in the size of the prostatic 
malignancy during the administration of 
stilbesterol, nevertheless most of our pa- 
tients have shown activation or a return 
of symptoms after two years or longer. It 
is our opinion that total prostatectomy, 
and where necessary, total cystectomy, 
should be performed to obtain a cure. 

INTERESTING PROBLEMS ENCOUNTERED 

Proper interpretation of the cause of 
urinary retention is extremely important. 
In three of our patients in whom the re- 
tention of urine was attributed to neuro- 
logic lesions, partial incontinence and drib- 
bling of urine were accounted for by a 
median bar. The bars were resected endo- 
scopically and excellent results obtained; 
one patient still had a residual of 90 cc. 

There was one instance of postoperative 
hemorrhage following suprapubic prosta- 
tectomy which required packing. This pa- 
tient made an uneventful recovery after 
the hemorrhage had been controlled. 
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There was one interesting patient with a 
vesicoperineal fistula, in whom the Frei 
test was positive. The clinical picture was 
that of lymphogranuloma inguinale. We 
employed a suprapubic cystotomy to di- 
vert the urine. The numerous perineal 
sinuses and abscesses were repaired and 
the patient placed on massive sulfa therapy. 
Within a few weeks the sinuses closed and 
the abscesses completely cleared up. When 
the suprapubic tube was clamped, the 
patient was able to urinate normally. 
Cystoscopic examination showed a median 
fibrotic bar. Eight months after all the 
sinuses healed, a transurethral resection 
was performed. The interval between 
operations seemed sufficient. Unfortu- 
nately, two days postoperatively all the 
fistulous tracts opened and the patient 
died of a generalized septicemia. 

In one patient following prostatectomy, 
an impermeable stricture developed, neces- 
sitating suprapubic cystotomy. We were 
unable to reestablish a urethral lumen and 
are of the opinion that prolonged urethral 
drainage was a contributing factor. 

In two patients in whom retention 
catheters were used for tidal irrigations 
over a protracted period of time, profuse 
cellulitis of the penis ensued. One of these 
patients died and the second has a perma- 
nent suprapubic cystotomy. 

These three cases emphasize the im- 
portance of employing small catheters if 
they are to remain in situ for more than 
forty-eight hours. On removing a catheter 
where evidence of local infection persists, 
careful attention together with repeated 
dilatations are essential to retain patency 
of the urethra. 

Wounp HEALING 

The healing of wounds is much slower in 
these patients than in most patients with 
acute disease. In a patient having a blood 
urea nitrogen of 22 mg. and in whom no 
phenolsulfonphthalein output was present, 
the wound was completely healed in twelve 
days after a perineal prostatectomy. Be- 
cause of the fact that our patients were per- 



186 RITTER AND SPORER 

mitted ample time between the various 
stages of the operations, our average for 
complete closures is high, being between 
forty-five and fifty days. 

MortTA.ity RATE 

In 142 major operative cases, there were 

16 deaths which we considered operative. 
We considered a death as operative if it 
occurred within three months after opera- 
tion or if death was directly related to the 
operation. 

There were 2 deaths following perineal 
prostatectomy. The highest mortality rate 
in prostatic surgery was in those patients 
in whom transurethral resection was per- 
formed. We attribute this to the fact that 
only the very seriously ill and depleted 
individuals in whom any other form of 
major surgery was contraindicated were 
subjected to endourethral methods. 

ANESTHESIA 

We have resorted to spinal anesthesia 
for perineal and transurethral prostatec- 
tomies. We observed that these patients 
tolerated spinal anesthesia which was ad- 
ministered in a sitting position retained for 
three minutes. During the operation in- 
stead of lowering the head, it was kept at a 
slightly elevated angle. For simple cys- 
totomy, whenever possible local anesthesia 

was employed. The various types of gen- 
eral anesthesia may be used. Although the 
great majority of anesthetists object to 
sodium pentothal, we have had no ill 
effects from its use. 

PREOPERATIVE PREPARATION 

In recent years some urologists have ad- 
vocated prostatic surgery without any form 
of preoperative preparation. We are op- 
posed to this practice. We have found that 
by cautious preoperative preparation of 
our patients, the mortality rate was much 
lower than had been reported heretofore in 
city institutions. The first and most im- 
portant practice was to establish a fluid 
balance of intake and output. The cell 
coumt and hemoglobin were carefully 

checked, and whenever indicated, trans- 

fusions were given by the indirect method 
as often as needed. The heart was well com- 
pensated before all major operations; blood 
was prepared preoperatively and ready for 
administration on the operating table or as 
indicated. 

It was startling to note that in the pa- 
tient with arteriosclerotic type of disease 
blood pressure may be maintained during 
the operation but fall suddenly at any time 
within the first two hours postoperatively. 
In these instances blood or saline have 
aided materially in carrying the patient 
over the period of shock. 

POSTOPERATIVE CARE 

First, whenever possible the patients 
were made to sit up twenty-four hours 
postoperatively. Secondly, fluids were forced 
intravenously and blood given when indi- 
cated. They were kept free of pain by 
suitable narcotics. It is important to em- 
phasize that frequently we have seen pa- 
tients given opiates for insomnia when one 
of the bromides or phenobarbital drugs 
would have sufficed. Care of the bowel was 
important; in perineal prostatectomy we 
avoided enemas until the fifth postopera- 
tive day. Mineral oil or mild cathartics 
were used if necessary. All other patients 
were given a cathartic on the second post- 
operative day. Once more, we wish to 
emphasize the importance of getting these 
patients out of bed early. We have seen 
no ill effects from this practice and are of 
the opinion that the incidence of hypo- 
static pneumonia, which must ever be 
feared in elderly people, embolism, and 
decubiti is diminished. 

SUMMARY 

At the Goldwater Memorial Hospital in 
New York, major urologic operations were 
performed on 142 patients whose average 
age was 68.1 years, during a five year 
period. Hypertension and arteriosclerosis 
were found in most patients. In 445 of 
1,132 autopsies performed, moderate or 
severe arteriosclerotic kidney damage was 
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present. Auricular fibrillation was fre- 

quently encountered, and patients with 

fibrillation survived surgical procedures 

well. The dental department aided in the 
preoperative preparation by providing 
plates and improving oral status. It was 
noted that patients with neurologic dis- 
orders tended to become dehydrated dur- 
ing the summer months, and therefore it is 

not advisable to operate during that 
period. Major operations performed in- 
cluded suprapubic cystotomy, perineal 
prostatectomy, transurethral resection, su- 
prapubic prostatectomy, and others. Spinal 
anesthesia was used for perineal and trans- 
urethral prostatectomies and local an- 

esthesia for simple cystotomy. Various 
types of general anesthesia may be used. 
Carcinoma of the prostate was present in 
fewer than 15 per cent of the patients fifty 
years of age or over. Preoperative and 
postoperative care, including getting the 
patient out of bed early, was given, which 
seemed to diminish the incidence of hypo- 
static pneumonia, embolism, and decubiti. 

In 142 major operative cases there were 16 
deaths which were considered operative. It 
was concluded that a normal blood chem- 
istry in spite of a poor excretion of dye 
should not be a contraindication against 
surgical procedure. 
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ABSTRACT 

At the Goldwater Memorial Hospital in New 
York, major urologic operations were performed on 
142 patients whose average age was 68.1 years, 
during a five year period. Hypertension and 
arteriosclerosis were found in most patients. In 445 
of 1,132 autopsies performed, moderate or severe 

arteriosclerotic kidney damage was present. Auric- 
ular fibrillation was frequently encountered, and 
patients with fibrillation survived surgical. pro- 
cedures well. The dental department aided in the 
preoperative preparation by providing plates and 
improving oral status. It was noted that patients 
with neurologic disorders tended to become de- 

hydrated during the summer months, and therefore 
it is not advisable to operate during that period. 
Major operations performed included suprapubic 

cystotomy, perineal prostatectomy, transurethral 
resection, suprapubic prostatectomy, and others. 
Spinal anesthesia was used for perineal and trans- 
urethral prostatectomies and local anesthesia for 
simple cystotomy. Various types of general an- 
esthesia may be used. Carcinoma of the prostate 
was present in fewer than 15 per cent of the 
patients fifty years of age or over. Preoperative 
and postoperative care, including getting the pa- 

tient out of bed early, was given, which seemed to 

diminish hypostatic pneumonia, embolism, and 

decubiti. In 142 major operation cases, there were 
16 deaths which were considered operative. It was 
concluded that a poor excretion of dye should not 
be a contraindication to surgical procedure when a 
normal blood chemistry was present. 

RESUME 

A Vhépital Goldwater Memorial de New York 

de sérieuses opérations urologiques furent exécutées 
sur 142 malades dont l’Age moyen était de 68, 1 

années, pendant une période de cing ans. La plu- 
part des malades souffraient d’hypertension et d’ar- 
tério-sclérose. Dans 445 des 1,132 autopsies exécutées 



188 RITTER AND SPORER 

des degfts artério-sclérotiques des reins, sérieux 
ou modérés, furent reconnus. La fibrillation au- 

riculaire fut fréquemment rencontrée et les malades 
avec fibrillation survécurent trés bien les opérations 
chirurgicales. La division dentaire de |’hépital aida 
4 la préparation preopérative en fournissant des 
dentiers et en améliorant |’état oral. Il fut remarqué 
que les malades ayant des désordres neurologiques 
tendaient 4 se déhydrater pendant les mois d’été; 
par conséquent il n’est pas recommandé d’opérer 
pendant cette période. Les opérations sérieuses 
exécutées comprenaient la cystotomie supra- 
pubique, la prostatectomie périnéale, et la resec- 
tion transuréthrale. L’anesthésie spinale fut em- 

ployée pour les prostatectomies périnéales et 

transuréthrales, et l’anesthésie locale pour la 

cystotomie simple. Différentes sortes d’anesthésie 
générale peuvent étre employées. Le carcinoma de 
la prostate était présent dans moins de 15 pour 
cent des malades Agés de 50 ans ou plus. Les soins 
préoperatifs et postoperatifs, comprenant la méth- 
ode consistant & faire lever le malade de son lit trdg 

t6t apres l’operation, furent employés et semblerent 
diminuer la pneumonie hypostatique, |’embolie et les 
decubiti. Dans 142 cas d’opérations sérieuses, 16 
morts furent considérees opératives. Il a été con- 
clu qu’une faible excrétion de colorant ne devait pas 
étre une contre-indication contre |’opération chirur- 
gicale quand une chimie normale du sang était 
présente. 

SUMARIO 

En el Goldwater Memorial Hospital de Nueva 
York, fueron practicadas, durante cinco afios, op- 
eraciones urolégicas mayores en ciento cuarentidés 
pacientes cuyo promedio de edad era 68.1 afios. En 
la mayoria de los pacientes se encontré hipertensién 
y arterioesclerosis. En 445 de 1.132 autopsias prac- 
ticadas, se encontré dafio grave o leve de arterio- 

scerlosis en los rifiones. Fibrilacién auricular fue 
frecuentemente encontrada y los pacientes con 
fibrilacién sobrevivieron bien al tratamiento quirtr- 
gico. E] departamento dental ayudé en los prepara- 
tivos de la operacién, proveyendo moldes o matrices 
y mejorando el status oral. Fue observado que los 

pacientes que adolecian de desérdenes neurolégicos 
tenfan la tendencia a perder agua o deshidratarse, 

durante los meses del verano, y, por consiguiente, 

no es prudente operar a tales pacientes durante ese 

perfodo. Las operaciones mayores realizadas in- 

cluyeron cistotomia supraptbica, prostatectomia 
perineal, reseccién transuretral, prostatectomia 
supraptibica y otras. Anestesia de la espina dorsal 
fue usada para las prostatectomias perineal y 
transuretral, y anestesia local para la simple cisto- 
tomia. Pueden ser usados varios tipos de anestesia 
general. Carcinoma de la préstata se presenté en 

menos del quince por ciento de los pacientes de 
cincuenta o més afios de edad. Se tuvo cuidados 
anteriores y posteriores a la operacién, incluyendo, 
entre otros, levantar temprano al paciente de la 

cama, lo cual parecié disminuir la neumonia hipo- 
stdtica, embolismo y dectbito. En 142 casos de 
operacién mayor hubo 16 muertes que fueron 

achacadas a la operacién. Se acepté que, cuando 
hubiera una sangre quimicamente normal, una 

reducida excreci6n de materia colorante no sig- 

nifica nada en contra del procedimiento quirtirgico. 

KPATKOE HU3/JIOXKKEHHE 

B rocnutane Goldwater Memorial 8 Hp Mopke 3a nepuox ppemenu B TeyeHHe NATH JeT Ob posse: 
eHbl THKeNbIe ypoNOrnyeckHe ONnepallHH y 142 NalWeHTOB B BO3pacTe B CpemHeM 68,1 roa. Y GonpuimucrBa 
NauHeHTOB O6blin HahseHbI NOBHILIEHHOe KpOBAHOe faBNeHHe HM apTrepHocKsepos. Y 445 uz 1132 BcKppITHIX TpyNos 

6bi10 OGHapyxXeHO He6obIUOe HAH pe3KoOe NOBpexMeHHe Newenn OT apTepHockseposa. Uacto BeTpeyaJich Ma 
UHeHTbI C yuIHOK u6pannaune, HO HECMOTPA Ha 9TO OHH JerKO Nepenocun Xupypruyeckne npouesypbi. 3y6- 

HOe€ OTMEeNeHHE OKA3SHIBANO NOMOUIb B NpeLONepauHOHHbIX NpHrOTOBIeHHAX, cCHaOxKaA NWacTHHKaMH HM yJyuulas 

CTOMAaTHYeCKOe COCTOMHHe, Bbl10 OTMeYeHO, YTO NallHeHTh! C HEBPOMOFHYeECKHMH PaccTPOMCTBaMHM HMeJIN CKOH- 
HOCTb K O6€3BO%KHBAaHHW B TeYveHHe JICTHHX MeCALUCB, BBHAY Yero ONepallHH B TeYeHHe ZBTOTO MepHoOa He *Ke- 

AaTejbHbI. M3 nponspeseHHbIX TAKeALIX ONepauHh HMeNIH MecTO Cynpa6y6Gu4ecKkoOe yaseHHe KHCTbI, MPOMek- 
HOCTHOe yilasleHHe NpelcTaTeNbHOK >KeNe3bI, PpeseKUHA Yepes MOYEHCHycKaTeNbHDIA KaHan, cympadyOnueckoe 

yianenne mpesctaterbHOH xKene3bI H Apyrue. Jin yaaneHHaA NperctatenbHOK *XKeNe3bI Yepes MpOMerxKHOCTb 1 
MOYeHCHYCKaTebHbIA KaHadl NPHMeHANACh CNHHHAA aHecTe3HA, a LIA NMPOCTOrO yaleHiA KHCTbI— MeCTHas aHa- 
cresua. Pak npeactaterbHOA xxeNe3bI Opin HafifeH MeHee 4em y 15% naunentos B Bospacte 50 neT Hu BHIUe. Bold 

o6ecneyeH OONepauHOHHbIA HW NOCHeonepalHOHHbIA yXOL, BKIIOUAA PpaHHee NOLHATHeE GOoNbHOrO ¢ NMocTesH, 410 
NOBHAHMOMY YMeHbIIHIO KONHYeCTBO 3a60NeBaHHA runoctaTH4uecKOH NHeBMOHHeH, 3aKyNOpKy KPOBEHOCHbIX 
cocyfos (9M6o1u3M) Hu decubity. M3 142 cxyyaes taxenbix onepaunh, 16 6bi10 cCMepTebHbIX, OTHECEHHbIX 32 

cyeT onepaunh. B 3akmio4enne 6bln0 ycTaHOBAeHO, YTO NAOXOe BbIMeETCHHeE KPaCKH He MOWKHO GbITh NpPOTHBO- 

noKa3aHHeM K XHPyprH4eckKM MpolleypaM Mp HaNHYHH HOPMadAbHOrO XHMHYECKOrO COCTaBa KPOBH. 
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The Factor of Age in Determining the 

Toxicity of Certain Poisons 
WILLIAM pbEB. MacNIDER 

THE PHYSICAL AND CHEMICAL RESPONSES 

OF ANIMALS TO URANIUM NITRATE AS A 

REPRESENTATIVE OF THE HEAVY METAL 

GROUP OF TOXIC AGENTS SHOW AN IN- 

CREASE IN INTENSITY AS THE ANIMALS 

ADVANCE IN AGE. PREVIOUS STUDIES USING 

CHLOROFORM AND ETHER, AND THIS ONE 

USING URANIUM NITRATE, GIVE EVIDENCE 

OF LITTLE RENAL DAMAGE IN YOUNGER 

GROUPS OF DOGS AS CONTRASTED TO EX- 

TENSIVE DAMAGE IN OLDER ANIMALS. 

THERE IS A DEFINITE RELATION, ASSOCI- 

ATED WITH THE ANIMAL’S AGE, AMONG THE 

DEGREE OF GLYCOSURIA, THE OCCURRENCE 

OF KETONE BODIES IN THE URINE, AND THE 

READINESS AND DEGREE TO WHICH THERE 

OCCURS A REDUCTION IN THE ALKALI RE- 

SERVE OF THE BLOOD. 

a of years ago an initial and 
rather gross observation was made con- 

cerning the relative toxic action of such 
anesthetic bodies as chloroform and ether 
for animals of different age periods (1). 
Since then the influence of the age of ani- 
mal tissue has been studied in different 
types of research adventures in this labo- 
ratory (2). The earlier experiments, in 

which the kidney as tissue and the dog as 
organism were under investigation, indi- 
cated that as such animals increased in age 
there was an associated increase in the 
ability of both anesthetic substances to 
lead to the development of anuria. This 
modification in renal function with the ap- 
pearance of both albumin and glucose in the 
urine, the occurrence of hyaline and granu- 
lar casts, and in a certain number of the 
animals the inauguration of changes of a 
metabolic order were such that ketone 
bodies made their appearance in the urine. 
This latter state developed only in the older 
animals of the group which were anesthe- 

tized with chloroform. Furthermore, the 

albuminuria, glycosuria, and the cylindruria 
showed a parallel with the advancing years 
of the animals. They were more marked in 
the animals of a given age period that re- 
ceived chloroform than they were in those 
receiving ether. 

A continuation of this type of investiga- 
tion has confirmed the results of the earlier 
experiments (3). As animals advance in age 

there is an increasing tendency for the 
epithelial tissue of the kidney to respond by 
changes of a degenerative order to certain 
toxic agents. The alterations include edema 
and vacuolation, especially of the proximal 
and distal segments of the renal nephron, 
an increase in stainable lipoid in cells in 
which this material is a normal component, 
and the appearance of droplets and fused 
masses in cells normally free of such micro- 
chemically demonstrable material. The 
vascular tissue of these organs as the ani- 
mals advance in age has not shown any in- 
creasing susceptibility to the anesthetic 
agents. Such an observation in no sense 
indicates that such tissue may not be func- 
tionally modified without showing histo- 
logic evidence of injury. 

In addition to the direct renal action of 
these anesthetic substances, secondary ef- 
fects such as the readiness with which the 
acid-base balance of the blood may be 
placed in a state of disturbed equilibrium 
are observed. Studies have been made as 
animals pass from a period of youth (pup- 
pies 2 to 6 months old) through the stage 
of adult life (2 to 8 years old) and into that 

of senility (4). This fundamental chemical 
balance as determined from the blood by 
the method of Marriott or from alveolar air 
by the method of Van Slyke remains con- 
stant throughout life within a narrow 
range of variation except for certain of the 

*189- 
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animals of the senile group. In this latter 
group the equilibrium may be maintained 
as a normal below that point established as 
the normal by the young and adult animals. 
When young and adult animals are anesthe- 
tized by ether, the lability of the acid-base 
balance in puppies is shown by a reduction 
in the alkali reserve of the blood as con- 
trasted with the greater degree of stability 
in this equilibrium as is shown by dogs in 
the normal adult age period. Adult animals, 
with few exceptions, maintain a stabilized 
equilibrium, while in the dogs of the 
younger group a reduction in the alkali 
reserve of the blood is usual and may pro- 
gress to such a point as to place the animals 
in a state of acid intoxication with the 
clinical symptoms indicative of such a con- 
dition. When the same degree and duration 
of anesthesia is effected in the senile ani- 
mals, even though such dogs may show an 
acid-base balance of the blood stabilized at 
a point below the normal, the results are 

variable. In one group there develops a 
rapid upset in this equilibrium comparable 
to that observed in the youthful animals. 
In other members of the senile group, even 
though the state of this equilibrium has 
been fixed below the normal, it remains un- 

affected by a similar depth and duration of 
the state of anesthesia. 

The physiological processes involved in 
establishing and maintaining against strain 

a normal acid-base equilibrium of the blood 
can certainly not ke localized to any one 
organ or organ system. Senile animals that 
have shown an inability to maintain acid- 
base equilibrium against the strain of an 
anesthetic had a morphologically normal 
type of epithelium both in the proximal and 
distal segments of the renal nephron. How- 
ever, the cells gave evidence of injury in the 
form of edema, vacuolation, and lipoid 

deposition. In contrast, those senile ani- 

mals which maintained either a normal or 
subnormal acid base balance against the 
same order of strain, had, either as a result 

of aging or intercurrent disease, regenerated 
in these segments of the nephron an atypi- 
cal epithelium which was of a flattened type 
and poorly differentiated into cells. This 
type of regenerated tissue was resistant to 
the anesthetic. The inference is that the 
convoluted segments of the renal nephron 
are in part responsible for maintaining and 
stabilizing the acid-base balance of the 
blood; and further, that age or localized 

renal injury as age advances may result in 
such a shift in cellular morphology and 
presumably in cellular chemistry that this 
renal part of the mechanism for main- 
taining a normal acid-base equilibrium is 
protected against agencies which tend 
to so disturb it. Hence, the toxic agent 
can no longer exercise its basic physico- 
chemical influence on the organism as a 
whole (5). 

In addition to studies of the influence of 
age on the toxic action of the general anes- 
thetics, numerous studies have been made 

in which one of the heavy metals, uranium, 
in the form of the nitrate, has been em- 
ployed for the production of acute injuries 
to the kidney and liver in order to study the 
functional competence of these organs dur- 
ing the period of injury and of repair (6, 7, 
8, 9). The observations to be reported in 

this paper are not primarily concerned with 
the organ injury or the repair process, but 
with the influence of age in determining the 
degree of toxic action which this substance 
may exercise in animals of different age 
periods. 
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METHODS 

For this purpose dogs falling in two age 
segments were used: a young group, vary- 
ing in age from 2 to 6 months and an adult 
group which had an age variation from 
1 year and 3 months to 7 years. Such nor- 
mal animals were allowed a mixed ration of 
bread, butter fat, milk, scraps of meat and 

bone. No restriction was placed on the 
water intake. The experimental animals 
were given subcutaneously one injection of 
uranium nitrate in the amount of 4 mg. 
per kilogram. 

RESULTS 

The reaction of the animals in the two 
groups— young and adult—-was of the same 
general order regardless of the total amount 
of the uranium nitrate given. By reaction 
is meant both the type of injury to the 
tissues of the kidney and certain other 
manifestations of injury of a more general- 
ized order. The dogs of both groups became 
polyuric within twenty-four hours. The 
total output of urine apparently had no 
relation to the age of the dog. With the 
commencement of the polyuria the animals 
developed an albuminuria which was in- 
variably greater in the adult animals. At 
this early stage of the intoxication the older 
group of dogs became glycosuric and 
showed in the urine acetone and diacetic 
acid, whereas the younger group either 
failed to show glucose in the urine or it was 
present as a trace. The younger animals did 
not develop a ketonuria, and they usually 
failed to show any reduction in the reserve 
alkali of the blood. The dogs of the old 
group that had shown-an early acetonuria 
also developed a reduction in the alkali 
reserve of the blood which was more 
marked as the animals in the group ad- 
vanced in age. In these animals, intoxicated 
with uranium nitrate, there developed, 

regardless of the total dosage of the sub- 
stance per animal but definitely associated 
with the animal’s age, a relation among the 
degree of glycosuria, the occurrence of 
ketone bodies in the urine, and the readi- 
ness and degree to which there occurred a 

reduction in the reserve alkali of the blood. 
The disturbance in the acid-base balance 

of the blood was not primarily a retention 
phenomenon dependent upon a renal in- 
jury. In a certain number of the animals it 
occurred with the commencement of the 
polyuria, before the animals were albumi- 
nuric, at a time when the elimination of 

phenolsulfonphthalein had not been re- 
duced from the normal, and before a reten- 
tion of urea, nonprotein nitrogen and 

creatinine had developed. Later in the 
intoxication, the factor of retention due to 
the renal injury intensified the degree to 
which the alkali reserve of the blood was 
depleted. The course of the uranium intoxi- 
cation in these two groups of animals was 
strikingly different. The dogs of the 
younger group, after having shown a poly- 
uria for two to four days with a urine con- 
taining a trace of albumin and with or 
without glycosuria, developed a reduced 
output of urine to a normal value with a 
disappearance first of glucose and later of 
albumin. Such animals showed no clinical 
evidence of illness. 

The course of the adult animals was dif- 
ferent dependent on recovery. Following 
the period of polyuria there occurred a re- 
duction in urine formation which not in- 
frequently progressed to a state of anuria. 
The glycosuria persisted. The initial ap- 
pearance and increase in ketone bodies in 
the urine was followed by a reduction in 
their output and an increase in their blood 
retention. At such a time there occurred a 
secondary and rapid reduction in the alkali 
reserve of the blood, a marked decrease in 

the elimination of phenolsulfonphthalein, a 
retention of urea and nonprotein nitrogen, 
with finally a delayed retention of crea- 
tinine. In those animals of this older group 
that survived, there developed a gradual in- 

crease in urine formation which was free 
of glucose and ketone bodies. The albumi- 
nuria, though greatly reduced, persisted 
and the percentage elimination of phenol- 
sulfonphthalein increased towards but not 
to the normal value. Such animals on re- 
covery had a normal blood creatinine but 
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showed some retention of urea and non- 
protein nitrogen. The animals of the adult 
group which failed to recover became 
anuric or lived from three to eight days 
with a greatly reduced output of urine and 
showed no evidence of a readjustment in 
the elimination of those bodies retained as 
a result of the renal injury. The animals 
showed a rapid reduction in weight, refused 
to eat, and were unable to retain water, 

milk, or glucose given by stomach tube. 
They developed an air hunger type of 
breathing usually associated with convul- 
sive seizures and became comatose. 

The difference in the structural response 
of the animals in these two age groups to a 
constant quantity of uranium nitrate as 
indicated by the changes in the kidney has 
been one of the most constant and striking 
manifestations of the influence exerted by 
the age factor. In order to study such modi- 
fications in renal structure biopsy material 
was obtained on the afternoon of the fourth 
day after the uranium nitrate was given. 
Such a procedure was accomplished under 
local procaine anesthesia aided for short 
intervals by the use of nitrous oxide- 
oxygen. Small wedge-shaped pieces of 
tissue were removed which, on the cut sur- 
faces, gave an entirely different appearance 
in the two groups of animals. In the young 
group there was no change in the normal 
differentiation and markings of the cortex 
and medulla. In the adult group the cortex 
was pale as contrasted with the medulla. At 
the corticomedullary junction on the side 
toward the cortex there was constantly 
present a yellowish white zone. Such areas 
are due to a deposition of lipoid material. 

The histologic study of such portions of 
kidney tissue from the two groups of ani- 
mals showed but slight cytologic change in 
the young group. The glomerular capillaries 
were in some instances distended with 
blood. There was an increase in the amount 
of stainable lipoid material, the occurrence 

of which is normal for the cells of the loops 
of Henle, and the commencing appearance 
of such material in the convoluted segments 
of the nephron where it is of an abnormal 

order. Such cells showed some degree of 
granulation and edema but no vacuolation, 
In tissue removed from the kidneys of the 

adult animals there was no evidence of 
vascular degeneration. The striking change 
in contrast with renal tissue from the young 
animals was the great increase in stainable 
lipoid material in the renal epithelium and 
the other evidence of changes of degenera- 
tion. The increase in lipoid material in the 
cells of the loops of Henle was at times so 
great as to obscure the cell boundaries and 
not infrequently obscure the nuclei. In the 
cells of the convoluted segments of the 
nephron, especially the proximal segment, 
such material occurred as well defined 
droplets or as fused masses. Such cells 
were edematous, vacuolated, and lost their 

brush border, and showed in areas ad- 

vanced changes of necrosis. 

DIscussION 

An analysis of the data presented in this 
study indicates that three toxic substances 

ether, chloroform, and uranium nitrate 

the first two of which are in an entirely 
different category from the latter, express 
their influence on tissue in the same general 
manner, and that the quantitative degree 
of this tissue disturbance is definitely de- 
termined by the age of the animals. Re- 
gardless of the agent employed, the dogs 
become glycosuric and albuminuric and 
show evidence of a ketosis and a reduction 
in the alkali reserve of the blood. The renal 
epithelium shows edema with or without 
vacuolation, an increase where its occur- 

rence is normal of intracellular lipoid ma- 
terial, and the appearance in other epi- 
thelial cells of the kidney where it is not 
normal of large amounts of such stainable 
material. These changes, both of a physical 
and chemical nature, increase in intensity 

as the animals advance in age. In certain 
very old animals, however, in which there 
has occurred a shift in cell type in the 
proximal convoluted segment of the ne- 
phron from a specialized order of cell to a 
flattened, poorly differentiated type, such 
cells show structural resistance to both the 
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anesthetic agents and to uranium nitrate. 
An acquired tissue resistance of a fixed cell 
order has developed to these toxic agents. 
The chemical evidence of the injurious 

effect of these agents and specifically the 
localized manifestations of this influence as 
demonstrated by the ability of such injured 
cells to take up water and to accumulate 
lipoid material would suggest without ade- 
quate technical evidence that such changes 
were developed by these toxic agents by 
inhibition of intracellular processes of oxi- 
dation. If such an explanation should be 
true, then the assumption follows that 
either such processes are more easily de- 
pressed in aging tissue, or that when the 
same degree of inhibition is exercised on 
intracellular oxidation-reduction systems, 

the degree of depression is more marked in 
the older group of animals because the basic 
life processes are of a diminishing quantita- 
tive order as the animals advance from 
youth, through maturity, into a state of 
senility. Such an attempted explanation for 
the chemical and physical findings which 
have been observed emphasizes that in 
gaining an understanding of the aging 
process we must consider the microscopi- 
cally demonstrable changes in cells (10) and 
the chemical changes in the blood and urine 
as important and necessary correlaries. We 
will thus direct our inquisitiveness to an 
understanding of age as a modification in 
the enzymatic and physicochemical status 
of intracellular life. 
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ABSTRACT 

In experiments on dogs of two age groups, pup 

pies and adult dogs, it was found that the influence 

of three toxic substances, ether, chloroform, and 

uranium nitrate, is determined by the age of the 
animals, Regardless of the agent employed, the 

reaction was of the same general order but the 
courses varied, dependent upon ultimate recovery 
or death, The dogs became glycosuric and al- 

buminuric and showed evidence of a ketosis and a 
reduction in the alkali reserve of the blood, The 

renal epithelium showed edema with or without 
vacuolation and an increase of intracellular stain- 

able lipoid material, hese changes increased in in- 
tensity as the animals advanced in age. In certain 
very old animals, however, in which there had oc- 

curred a change in cell type in the proximal con- 
voluted tubule from a specialized type of cell to a 

flattened, poorly differentiated type, structural re- 
sistance to the three agents was shown, The chem- 

ical changes and the localized structural altera- 

tions as demonstrated by the ability of such cells 

to take up water and to accumulate lipoid material 

would suggest that such changes developed because 

of inhibition of the intracellular processes of oxida- 

tion, It follows that either such processes are more 

easily depressed in aging tissue, or that when the 

same degree of inhibition is exercised in intra- 

cellular oxidation-reduction systems, the degree of 

depression is more marked in older animals. Such 

an explanation emphasizes that to understand the 

aging process, morphologic changes in cells and 
the chemical changes in the cells and body fluid 
must be correlated. 

RESUME 

Dans des expériences tentées sur deux groupes 
de chiens d’Age différent, jeunes chiens et chiens 
adultes, il a été démontré que l’influence de trois 
substances toxiques, ether, chloroforme, et nitrate 

d’uranium, est déterminée par l’Age de |’animal. 
Avec n’importe qu'elle substance employée, la 
réaction fut du méme genre, mais son cours fut 

différent suivant guérison ou décés final, Les chiens 

devinrent glycosuriques et albuminuriques et 
montrérent l’évidence d’une ketose et une réduc- 
tion de la réserve d’alcali dans le sang. L’épithelium 
rénal montra de |’oed®me avec ou sans vacuolation 
et une augmentation du matériel lipoide intracellu- 
laire colorable. Ces changements augmentérent 

d’intensité avec l’'augmentation d’Age des animaux. 
Pourtant dans des animaux tres Agés, dans lesquels 
s’était produit un changement du type de cellule 
dans le tubule proximal convoluté, d’un type de 

cellule spécialise en un type aplati en médiocrement 

différencié, une résistance structurale aux trois 

substances fut démontrée, Les changements chi- 

miques et les altérations structurales localisées 

démontrés par la capacité de telles cellules pour 

absorber |’eau et accumuler le matériel Jipoide sug- 

gereraient que de tels changements se dévelop- 

perent & cause de J’inhibition des procédés intra- 
cellulaires d’oxydation, I) s’en suit que, ou bien de 

tels procédés sont plus facilement ralentis dans les 
tissus Agés, ou que, lorsque le méme degré d’inhibi- 

tion est exercé sur les systemes d’oxydation-réduc- 

tion intracellulaires, le degré de ralentissement est 

plus marqué chez les animaux plus Agés. Une telle 

explication démontre plus énergiquement que pour 

comprendre le procédé de vieillissement, i! faut 

admettre que les changements morphologiques des 

cellules et les changements chimiques dans les 

cellules et le liquide du corps doivent étre corrélatifs. 

SUMARIO 

in experimentos con perros distribuidos en dos 
grupos de edades diferentes, cachorros y adultos, 
se encontré que la influencia de estas tres sustancias 
téxicas, éter, cloroformo y nitrato de uranio, esta 

determinada por la edad de los animales. Inde- 
pendientemente del agente empleado, la reaccién 

fue siempre del mismo tipo general, pero los cursos 
de estas reaciones variaron, dependiendo estas 
variaciones de que el animal se recobrara al final o 
que muriera. Los perros se volvieron glicostiricos 
(diabéticos) y albuminiricos (con albimina en la 
orina) y mostraron evidencia de ketosis y de reduc- 
cién en la reserva de dlcali de la sangre. El epitele- 
mio renal mostré edema, con o sin vacuolacién, y 

un aumento del material lipoide intracelular colo- 

rable. La intensidad de estos cambios aumenté a 

medida que los animales envejecian. Sin embargo, 

en ciertos animales muy viejos, en !os cuales ciertas 

células especializadas (tubulus renalis contortus), 
se havian cambiado en un tipo muy poco diferen- 

ciado de células planas, hubo durante el curso del 

experimento, una resistencia estructural hacia los 

tres agentes téxicos antes mencionados. Los cam- 

bios quimicos y las alteraciones estructurales lo- 
calizadas sugeririan que tales cambios se desarrol- 
laron a causa de la inhibicién de los procesos 
intracelulares de oxidacién, segtin se ha demostrado 
por la habilidad de tales células para absorber agu 
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y acumular material lipoide. De ahi se sigue que marcado en los animales mds viejos. Tal interpre- 
cualesquicra de estos procesos es mas facilmente  taciédn hace énfasis en que, para comprender el 

deprimido en un tejido que envejece, o que, cuando __ proceso del envejecimiento, deben ser correlaciona- 
el mismo grado de inhibicién es ejercido en los dos cambios morfolégicos en las células, y los 

sistemas de reduccién de la oxidaci6n intracelular,el cambios quimicos tanto de las células como del 

grado de depresién de estos procesos es mucho mds __fluido del cuerpo. 

KPATKOE U3/JIOXKEHUVE 

B onpitaxX Had COOaKaAMM ABYX BOSPACTHHIX Tpynw, weHnKaMH HW B3POCADIMM CO6aKaMH, 6EIAO HafineHo, 4TO 

gAMAHHE TPeX AAOBUTHIX BEMLeECTB— supa, xAOPpOdopMa H HKTPaTHOrO YpaHa, ONpeseAReTCA BO3PaCTOM %«KH- 

gorupix. HesaBpncuMo oT NIpHMeHAeMOrO peakTHBa, PeakinA Opbina Toro wae O6mero NopaAKa, HO TeYeHHe 

€@ MEHANOCh, B ZABHCHMOCTH OT KOHEYHOTO BHISAOpOBAeHHA HAH CMepTu. Moua co6ak npnobpera rawKo3nbih 

M albOYMHHOSHDIA COCTAB H CTAJO OYCBHANDIM HAAMYHe Y HUX KeTO3ZHCa MH CHMAKEHHE 3anaca WeAOUN B KPOBH. 

flovesnpi snureanh nokaga‘ 9femy c BakyoARUuMeH HAM 6e3 Hee, H yReANYeHHe BHYTPHKAeTOUHOrO Kpacamero 

qunonAHOorO MaTepvadta. Untencusnocth 3THx NepeMeH YReEANYKBAeTCA NO Mepe YREAKMYEHHA BOBPaCcTa AUBOT- 

Hex, ONakO, Y ONPeACACHHDIX, O4EHD CTAPbIX AABOTHDIX, Y KOTOPHIX B COCeAHHX H30rHyTHIX Tpy6ouKax 

Nponsoula NepeMena B&B THNe KAeTOK, OT CHeUMuYeCcKOrO THNa KIeETOK K NAOCKOMY, TPYAHO pa3zan4nmMomy 

mny, Obi10 OO6HapyKeHO CIpyKTYpHOe CONnpoTHBAeHHe K TPeM BbIMeYKasaHHbIM BeULeCTBaM, XuMHGecKHe H 

JOKAANZOBAHHDIE CTPYKTYPHbIE H3MCHEHHA, KAK NPOAEMOHCTPHPOBAHO CHOCO6HOCThDH NOLOGHbIX KAeTOK BIH- 

ThibATh BAATY WM HAKANAMBATS AMNONAKIA MaTepHads, AakOT BOSMOAHOCTH NpesANOAaraTb, 4YTO 3TH Nepemenpi 

BOSHHKAH BBUAY TOPMOMEHHA BHYTPHKAeTONHOFO Npouecca oKucAenHA. V3 storo caenyet, 4TO A060K u3 3THX 

npoueccos Gonee serko OcAaGaRetTcA B CTapewouleh TKAHH, HAM, YTO KOrAa Ta Ke CaMaA CTeNeHb TOPMOXKEeHHA 

PASBUBACTCA BO BHYTPHKACTOUHDIX OKHCANTEAbHO-BOCCTAHOBHTCADHBIX CHCT@MAX, CTeneHb OcAa6aenunA 6onee 3a- 

meTHa |Y cTapuimx xKHBOTHDIX. Ilono6HoOe OObACHEHHE NosMepKHBaeT, YTO AAA NOHMMAHHA Npowecca cTapenna 

foaKnd Obith ycTaHOBAeHO COOTHOWeHHe MexKAY MOPPOAOPMYeECKHMHK WH XHMHYECKHMH NepeMeHaMH B KAeTKAX 

H KUAKOK cpesoh oprann3ama. 



The Effects of Estrogens on the Senile Skin 
MAX. A. GOLDZIEHER 

IN EXPERIMENTS ON FIVE ELDERLY PA- 

TIENTS, IT HAS BEEN FOUND THAT THE TOPI- 

CAL APPLICATION OF ESTROGENS RESTORES A 

STATE OF NORMALCY TO THE SENILE SKIN. 

ESTRADIOL AND DIETHYLSTILBESTROL WERE 

USED IN A SIX WEEKS’ TREATMENT. BIOPSIES 

AFTER TREATMENT SHOWED REGENERATION 

OF THE ATROPHIC EPIDERMIS AND COMPARA- 

BLE CHANGES IN THE STRUCTURE OF THE 

CUTIS INCLUDING REGENERATION OF THE 

ELASTIC FIBRILS. IT IS LIKELY THAT ESTRO- 

GENS MAY BE USED FOR THE CORRECTION OF 

PATHOLOGIC CHANGES IN THE SKIN OTHER 

THAN THOSE DIRECTLY CAUSED BY AN ESTRO- 

GEN DEFICIENCY. 

HE NORMAL structure of the mucous 
"h aaenen of the female genital tract 
develops at the time of pubescence under 
the influence of the ovarian hormone. 
Atrophy of the epithelial lining as well as of 
the mucous membrane as a whole is noted 
following menopause or castration. These 
atrophic changes extend with advancing 
age to the labia and sometimes involve the 
adjacent skin. Treatment with estrogens 
either by injection or by oral administra- 
tion is known to prevent genital atrophy 
and restores the normal state of the mucous 
membranes of the external genitalia. Topi- 
cal application of estrogens in the form of 
suppositories or ointments has been substi- 
tuted successfully for parenteral or oral 
therapy. In view of these well established 
facts it seemed desirable to investigate 
whether or not the effectiveness of estro- 
gens in repairing changes due to advanced 
age is limited to the mucous membranes of 
the external genitalia or applies also to 
other tissues of related structure such as 
the skin. Available evidence seems to indi- 
cate that these effects of estrogenic sub- 
stances are not limited to the genital area. 
Thus it was shown that the rhinopharyn- 

geal mucosa responds to hormonal stimula- 
tion, for topical application of estrogens in 
cases of atrophic rhinitis seems to restore 
mucous membranes (3). Similarly, estro- 
genic therapy favorably affects the diseased 
epithelium of the conjunctiva as shown in 
the case of keratoconjunctivitis sicca (1). 

The penetration of steroid hormones into 
the skin, if applied in an ointment base, was 
demonstrated by several investigators 
(2, 4). The percutaneous absorption of 
estrogens can be gauged experimentally by 
systemic reactions such as opening of the 
vagina in the infantile rodent or trans- 
formation of the vaginal smear of the 
spayed rat from the castrate to the estrous 
type. According to these observations, the 
percutaneous absorption of estrogen, as far 
as systemic effects are concerned, is a far 
less effective method of administration 
than injection of the hormone. It seems 
that not more than one tenth to one seventh 
of the estrogen administered by inunction 
becomes available for systemic purposes. 
Thus, the major part of the hormone ap- 
plied to the skin is lost for the general 
economy of the body, particularly in re- 
spect to those organs which depend prima- 
rily on estrogenic stimulation. While it is 
conceivable that a good deal of the topically 
applied estrogen is lost on the surface of the 
skin, it seems likely that part of it is uti- 
lized by the skin itself in the course of the 
penetration of the hormone while it is on 
its way to enter the circulation. 

In order to test this hypothesis the his- 
tology of the senile skin following topical 
application of estrogens was investigated. 
The test object chosen was the skin of 
elderly women who showed advanced, 

senile atrophy but no other dermatologic 
changes. Biopsies were taken from corre- 
sponding areas of the inner surface of the 
thighs and forearms. One side served as 
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i 

Dr. M. A. Goldzieher was born in Budapest, 
Hungary in 1883. He graduated from the 
medical school of the Royal University in 
Budapest in 1906 and became professor of 
pathology there. In 1920 Dr. Goldzieher came 
to the United States, where he carried on 

laboratory work. At present he is endocri- 
nologist at St. Clare’s and Goldwater Memo- 
rial Hospitals in New York City and con- 
sultant of the Northern Westchester 

Hospital. 
This paper is from studies at the Endocrine 

Clinic of St. Clare’s Hospital. 

control while the estrogenic ointment was 
applied to the corresponding area on the 
other limb. The hormone-containing oint- 
ment was rubbed in by gentle stroking 
daily for five minutes over a period of six 
weeks. After completion of six weeks’ ap- 
plication, biopsies were made, and the 
removed tissues were sectioned and stained 
with H. & E. and elastic fiber stain. 

The experiments were carried out on 5 
elderly women, 2 of whom were ambulatory 
patients of the endocrine clinic while the 
3 others were inmates of a home for the 
aged. In the first 2 cases, estradiol was used; 
the potency of the ointment assayed at 
10,000 I. U. per ounce. In the other 3 
cases, diethylstilbestrol was used in an 
ointment which contained 1 mg. stilbestrol 
per ounce. In 3 additional cases, meant to 
serve as controls, the same ointment base 

was used as in previous experiments but 
without the addition of either estradiol or 
stilbestrol. 

The biopsies from the untreated area 
showed the structure expected in the aged 
skin. The epidermis was reduced in width; 
it consisted of very few layers of epithelial 
cells, definitely small in size and poorly 
differentiated as compared with the normal 
appearance of the healthy adult epidermis. 
The normal projections of the epidermis 
into the cutis were absent, as a consequence 

of which the epidermis formed a practically 
straight line instead of showing the usual 
wavy configuration. 

The cutis showed rather coarse and 
hyalinized bundles of collagenous fibers 
with widespread fragmentation and a defi- 
nitely reduced number of nuclei. Vascular- 
ity also seemed to be reduced. The elastic 
elements of the skin showed advanced re- 
gressive changes such as fragmentation, 
clumping, and what has been described as 
basophilic degeneration. These changes are 
in accord with the reduced elasticity, flab- 
biness, and wrinkled appearance of the 
senile skin. 

The sections taken after topical applica- 
tion of estrogens showed striking changes 
in all subjects. The regeneration of the 
surface epithelium was quite pronounced 
and comparable to that seen in the vagina of 
the estrogen-treated castrate mouse or 
menopausal woman. The number of cell 
layers was increased: the individual cells 
were definitely larger nd far better differ- 
entiated into the usuai strata of the normal 
epidermis. At the same time, the wavy 
configuration of the epidermis was re- 
stored, and numerous epidermal pegs 
projected into the cutis in the same way as 
in the normal skin. 

The changes of the mesodermal ele- 
ments were equally significant. The water 
content of the estrogen-treated skin ap- 
peared greater, almost approaching a 
slightly edematous state. The number and 
size of the capillaries seemed to be in- 
creased, and the connective tissue appeared 
to be richer in fibroblasts. The bundles of 
collagenous fibers were less fragmented, 
their configuration more closely approach- 
ing the wavy character of the normal skin 
tissue. The elastic fibrils were more numer- 
ous with prevalence of the fine fibrils and 
with less clumping or basophilic degenera- 
tion of the thicker fibrils. 

The changes described were equally ap- 
parent in the skin treated with estradiol or 
stilbestrol. They were essentially identical 
in all 5 cases. 

The biopsies from the 3 control cases, 
treated with the ointment base containing 
no estrogen, showed no appreciable differ- 
ences between the treated skin and un- 
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I. Biopsy of skin after treatment with estradiol. 
II. Control biopsy (untreated skin) from 

same patient. 

treated controls. In other words, the oint- 

ment base without estrogen did not elicit 
any of the histologic changes which were 
noted in the experiments with estrogen 
incorporated in the same ointment base. 

DISCUSSION 

The changes of the senile skin treated 
with estrogen are definitely significant both 
as to extent and consistency. The nature of 
these changes is so clearcut that the find- 
ings deserve attention in spite of the fact 
that the number of cases investigated is 
relatively small. The choice of the site of 
the biopsies on corresponding areas of the 
two limbs may evoke criticism, for it is 

conceivable that the structure of the skin 
on one thigh may differ from that of the 
corresponding area on the other side. 
Granting that such a difference may be met 

with incidentally, it is beyond the range of 
mathematical probability that the differ- 
ence should occur in 5 consecutive cases and 
furthermore, that the difference should al- 
ways be the same, i.e., advanced atrophy 

on the untreated side and a more nearly 
normal structure on the treated side. The 
3 control cases, treated with the ointment 

base without estrogens, did not show any 
changes. 

This procedure seems preferable to the 
removal of tissue for 2 biopsies from closely 
adjacent areas in which the trauma of the 
first biopsy might alter the finer structure 
of the neighboring tissues. 

The character of the changes observed is 
perfectly in accord with those noted in the 
female genital organs of the castrate or 
senile rodent or woman following adminis- 

III. Biopsy of skin after treatment with 
stilbestrol. 

IV. Contro] biopsy (untreated skin) from 
same patient. 



inge of 
differ- 

es and 

uld al- 
rophy 

nearly 
2. The 

tment 

w any 

to the 
slosely 
of the 

ucture 

ved is 

in the 

ite or 

minis- 

EFFECTS OF ESTROGENS ON SENILE SKIN 199 

tration of estrogen. Nor is it surprising that 
the effects of estrogen are not limited to the 

female genital tract and the mammary 

glands, for the evidence favors the view of 

a much wider physiologic scope of the sex 
hormones. This is borne out by the control- 
ling effects of estrogenic therapy on the 
systemic manifestations of the menopause 
such as flushes, vasomotor disorders, or 

nervous symptoms. Retention of water in 
the tissues follows the administration of 
estrogen and accompanies the incidence of 
high blood estrogen levels, for instance, 
premenstrually or during pregnancy. Estro- 
gens, in all likelihood, also produce varied 
other metabolic effects upon the individual 
cells of the body, the nature and scope of 
which is not yet adequately explored. 

V. Biopsy of skin after treatment with 
stilbestrol. Elastic fibril stain. 

VI. Control biopsy (untreated skin) from 

same patient. 

VII. Biopsy of skin, treated with ointment 
without estrogen. 

VIII. Control biopsy (untreated skin) from 
same patient. 

Topical application of estrogen affects 
the skin to a much greater degree than is 
obtainable by oral or parenteral adminis- 
tration. The superiority of topical applica- 
tion in respect to the skin is due to several 
factors: (1) Following oral or parenteral ad- 
ministration of large doses, substantial 

amounts of estrogen are lost through excre- 
tion; (2) estrogen circulating in the blood is 

inactivated by the liver; (3) the genital and 
mammary tissues possess greater affinity or 
priority for the utilization of estrogen, as a 
consequence of which the available hor- 
mone is used up by these tissues with but 
little or nothing left for other tissues; (4) 

orally or parenterally given estrogen is 
considerably diluted within the body fluids 
so that it cannot reach the skin in concen- 
tration comparable to that afforded by 
topical application; (5) the amounts of 

estrogen which can be administered orally 
or parenterally are limited by the danger of 
undesirable systemic effects. 

The fact that topically applied estrogen 
is absorbed and utilized as demonstrated 
by the structural changes of the senile skin 
opens a new field for therapeutic investiga- 
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tion. The scope of such endeavor seems to 
be larger than mere substitution of the 
hormone in women whose physiologic re- 
quirements are not met either due to their 
age or to insufficient secretion of their 
ovaries. It is quite likely that the pharma- 
cologic effects of estrogens might be ap- 
plicable to the correction of pathologic 
changes of the skin other than those di- 
rectly referable to estrogen deficiency. 

SUMMARY 

Biopsies of skin were studied in 5 cases to 
compare the structure of the aged skin be- 
fore and after topical application of estro- 
gen in ointment form. 

Estradiol was used in 2, and diethyl- 
stilbestrol in 3 cases; the identical ointment 

base without estrogen was used in 3 con- 
trols. 

GOLDZIEHER 

The hormone inunction produced re- 
generation of the atrophic epidermis and 
comparable changes in the structure of the 
cutis including regeneration of elastic 
fibrils. 
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ABSTRACT 

Topical application of estrogens has been known 
to prevent genital atrophy and to restore the nor- 
mal state of the mucous membranes of the external 
genitalia. In view of this experiments have been 
carried on to determine the effect of estrogens in 
an ointment base in restoring normalcy to the 
senile skin. The experiments were carried out on 
five elderly patients, using estradiol and diethyl- 
stilbestrol, and with three additional patients as 

controls. Biopsies from nontreated areas showed the 
structure expected in senile skin. However, after 
topical application of estrogen-containing ointment 
the regeneration of the surface epithelium was pro- 
nounced. The number of cell layers was increased 

and the wavy configuration of the epidermis was 
restored. The water content of the estrogen-treated 
skin appeared greater and the elastic fibrils were 
more numerous. Biopsies from the skin of the con- 
trol group showed no appreciable changes. This 
topical application affects the skin to a much 
greater degree than oral or parenteral application 

because the estrogen is not lost through body ex- 
cretion, is not deactivated by the liver, and is not 

used preferentially by the genital tissues. It ap- 
pears likely that estrogens may be used for the 
correction of pathologic changes in the skin other 
than those directly caused by estrogen deficiency. 
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RESUME 

Il a été reconnu que l’application locale des es- 
trogenes empéche |’atrophie génitale et restore 
état normal des membranes muqueuses du geni- 

talia externe. En vue de ce fait, des expériences ont 

été conduites pour déterminer les effets des es- 
trogenes dans une pommade basique pour restorer 
la peau sénile & son état normal. Les expériences 
furent tentées sur cing personnes Ageés avec l’usage 
de l’estradiol et le diethylstilbestrol, et trois autres 
personnes comme contréle. Les biopsies des sur- 
faces non traitées montrérent la structure ordinaire 
de la peau sénile. Pourtant aprés les applications 
locales de la pommade contenant les estrogénes la 
régénération de |’épithelium de surface fut pro- 
noncée. Le nombre des couches cellulaires aug- 
menta et la configuration onduleuse de |’épiderme 

fut restaurée. Le contenu de l’eau dans la peau 
traitée par les estrogenes apparut en plus grande 
quantité et les fibres élastiques plus nombreuses. 
Les biopsies de la peau des personnes du groupe de 
contréle ne montrérent aucun changement ap- 
préciable. Cette application locale affecte la peau a 
un degré bien plus élevé que les applications orales 
ou parentérales parce que l’estrogéne n’est pas 
perdu & travers les excrétions du corps, il n’est pas 
désactivé par le foie et n’est pas usé préféremment 
par les tissus génitaux. Il apparait donc que les 
estrogénes peuvent étre employés pour la correction 
des changements pathologiques de la peau autres 
que ceux directement causés par le défaut d’es- 
trogéne. 

SUMARIO 

La aplicacién local externa de estrégeno ha sido 
reconocida como eficaz para prevenir la atrofia geni- 
tal y restaurar el estado normal de las membranas 
mucosas de los érganos genitales externos. En vista 
de esto y en relacién con ello, se han hecho experi- 
mentos a fin de determinar el efecto del estrégeno en 
forma de ungiiento para restaurar la normalidad a 
la piel senil. Los experimentos se efectuaron en cinco 
pacientes de edad madura, usando estradiol y 
diethylstilbestrol, y con tres pacientes adicionales 
como grupo de control. Las biopsis de dreas no 
tratadas mostraron la esperada estructura de la 
piel senil. Sin embargo, después de una aplicacién 
local de ungiiento de estrégeno, la regeneracién del 
epitelio de la superficie, fue pronunciada. E] nimero 

de capas de células se vio aumentado y la configura- 
cién undosa de la epidermis fue restaurada. El 
contenido de agua de la piel tratada con estrégeno 

fue mayor y las fibritas eldsticas fueron mds 
numerosas. Las biopsis de la piel del grupo de con- 
trol no demostraron cambios apreciables. Estas 
aplicaciones locales afectan la piel en un grado 
mucho mayor que la aplicacién oral o parenteral, 
porque el estrégeno no se pierde por la excrecién del 
cuerpo, ni su fuerza disminuye por la accién del 
higado, ni es usado preferentemente por los tejidos 
genitales. Pareciera como si el estrégeno pudiera 

ser usado para la correccién de cambios patolégicos 
de la piel, ademas de augéllos directamente causa- 
dos por la deficiencia de estrégeno. 

———— 

KPATKOE W3JIOXKEHHE 

MectHoe NIpHMeHeHHe SCTPOFeHOB H3BECTHO JIA MpeLOTBpPallleHHA no10BoH aTpomun HM BOCCTAHOBJICHHA HOP- 

MaIbHOrO COCTOAHHA CIH3HCTbIX OO6O104eK BHEeWHerO MONOBOrO OpraHa. Bsusy 3Toro, 6biin nmpofesauHbl IKCMepH- 

MeHTbI Ha OnpejleneHne apdexkta scTporeHa B OCHOBAaHHH Ma3H B BOCCTAHOBJICHHH HOPMaJIbHOCTH cTapyeckoH (apax- 

10H) KOKH. SKcnepHMeHTbI NpOH3BOAHIHCh Ha NATbIO NOMUAbIMH MalHeHTaMH, HCMONb3SyYA SCTPaNHOA H AMSTHA- 

: cTHa6ecTpoab, HM Haft TPeMA LONOMHHTCABHbIMH MauHeHTaMH B KaYeCTBe KOHTPOJIbHbIX. Buoncuc “3 HeoOpaboTaHHbix 

y4acTKOB NMOKa3al CTPyYKTYPy O#KHMaeMylO B cTapyeckoH KOKE. Onako, mlocwe Me€CTHOrO MIPHMeCHeHHA Ma3H, CO- 

Aepxkauleh gcTporeH, 6bin0 HalifeHO BOCCTaHOBJeHHe 9SMMTeAHA Ha NoBepXxHOCcTH. Kpome Toro 6bi10 yBeIH4eHO 

KONHYeCTBO CNOe€B KIe€TOK H ObINH BOCCTAaHOBJeHbI OYeEPTAHHA 3IMHLepMbl. Koxa, o6pa6oTaHHaa SCTpOreHOM, 

Kak 6yaTo cTaflla COJepKaTb 6oubule BOAbI H YBEAHYHAOCh KOJHYECTBO 3aCTHYHbIX ou6puan. Buoncuc 43 KOxKH 

KOHTPOJIbBHOH rpynnbl He Jal 3a4MeTHbIX TepeMeH. 3To MectHoe nipHMeHeHHe nefictByet Ha KOKY B 3Ha4HTeJib- 

HO 6onbureit cTeneHH, 42M CTOMATHYeCKOe HH parenteral, TaK KaK B Ciy4ae MeECTHOTO TPHMCHeHHA, SCTPOTeH He 

TepaeTca Yepe3s BbIMeNeCHHA OpraHH3Ma, He TepseT AKTHBHOCTH TIPH MpOXO*KMeHHH YEepe3s MeyeHb H He Bcerfsa 

HCHONb3yeTCA MONOBbIMH TKaHAMH. Tlo sce BePOATHOCTH, SCTPOreH MOKECT 6bITh HCNOAb30BaH JIA NeyeHHA Na- 

TOAOTHYeCKHX H3M€HEHHH B KO?KE, HHbIX 4YEM Te, KOTOPbie HENMOCPeACTBEHHO MPH4HHeHbI HEMOCTATKOM 9SCTporena. 



Preparation for Retirement 

ELON H. 

RETIREMENT IS BECOMING A THING OF IN- 

CREASING IMPORTANCE IN AMERICA. WITH 

THE COMING OF SUCH PUBLIC AIDS AS SOCIAL 

SECURITY AND SIMILAR PRIVATE AIDS, 

MANY MORE WILL BE ABLE TO RETIRE. DUE 

TO THE EXTENSION OF LENGTH OF LIFE 

THERE ARE NOW MORE COMPETITORS FOR 

JOBS SO THAT A WORKER MAY FIND HIMSELF 

INVOLUNTARILY RETIRED EVEN BEFORE 

SIXTY. RETIREMENT DEMANDS PLANNING 

AND CONSIDERATION EARLY IN LIFE. FORTY 

SHOULD PREPARE FOR SIXTY JUST AS 

TWENTY PREPARES FOR FORTY. RETIREMENT 

MAY BRING NEW FREEDOM TO FOLLOW NEW 

PATTERNS AND ACTIVE INTERESTS WHICH 

ARE CONDUCIVE TO MENTAL AND PHYSICAL 

HEALTH. IT MAY BECOME A PERIOD OF FUL- 

FILLMENT, RETAINING MEANING AND VALUE 

FOR THE INDIVIDUAL. 

~~ PICTURE is that of aman and woman 
on shipboard, at a resort, or by a com- 

fortable cottage near the sea. The caption 
reads: “Retire at sixty on $150 a month.” 
Probably every individual on seeing such 
advertisements has, on occasion, escaped 
into a world of fancy and visioned momen- 
tarily the joys of such an existence. But 
such dreams cannot hold attention overlong 
in the workaday world. They are dismissed, 

to be indulged in again at some more con- 
venient time. So the years slip by until 
suddenly retirement is no longer a dream 
but a reality. For this new experience few 
are prepared. Most people experience the 
traumatic shock of separation from office or 
factory. Without previous attention to 
leisure time interests, they find their new 
leisure as empty as a vacant house, and for 
retirement are indeed ill prepared. ‘But 
surely,”’ it will be said, ‘‘I can soon acquaint 

myself with the problems of retirement. 
Others have faced this problem and made 
the adjustments.” Though this is natural 
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to assume, an extended search of the litera- 

ture reveals only an occasional reference to 
this subject. 

Retirement may take a variety of forms. 
It may involve complete withdrawal from 
all productive activity. There are many, 
both rich and poor, who gravitate to this 

type of postwork experience. Retirement 
to some active interest is more conducive 
to mental and physical health and can be 
enjoyed by millions who could not survive 
in idleness. This may take place within the 
business or profession, but more frequently 
is illustrated by those who sever their con- 
nections with their former activities and 
find new interest outlets more in keeping 
with their declining energy. It is this type 
of retirement which will here claim atten- 
tion. 

RETIREMENT IN THE AMERICAN SCENE 

Only the discussion of retirement in 
America is new. Retirement itself is and has 
been the lot of many. It includes millions 
dismissed because of age and, more re- 
cently, those retired under the Social Se- 
curity program. But not all retirement has 
been forced upon the aging. Farmers by 
the thousands have retired of their own 
choice for many decades. This condition is 
characteristic of most better farming sec- 
tions throughout the middle West. In fact, 
retirement, often as early as the forties, is 
common whenever the productivity of the 
farm is sufficient to support two families. 
In one village in southern Michigan, fully 
sixty of the ninety families in the com- 
munity were retired farmers. Many still 
owned their farms, giving some general 
supervision to the hired operator or tenant 
and helping out in rush seasons. Most of 

them kept a cow in the village, planted a 

garden, and performed occasional work for 

pay. My father was one of these. He first 

*202° 

ret 

pa. 



litera- 

nce to 

orms, 

from 

nany, 

0 this 

»ment 

lucive 

an be 

irvive 

in the 

ently 
r con- 

3 and 

eping 

_ type 
itten- 

INE 

at in 

d has 

llions 

e re- 

i Se- 
t has 

rs by 
own 

ion is 

+ Sec- 

fact, 

es, is 

f the 

ilies. 

fully 
com- 
still 

neral 

nant 

st of 

ted a 

k for 
first 

PREPARATION FOR RETIREMENT 203 

| Dr. Elon H. Moore received his A.B. degree 
from Albion College in 1919 and his Ph.D. 

from the University of Wisconsin in 1927. 
He has served on the staff at the University 

of Illincis and at Oregon State College and 

at present is professor of sociology at the Uni- 
versity of Oregon. During the current year 

he received a grant-in-aid from the Social 

Service Research Council for the study of re- 

tirement experience, and he is engaged in 
securing case records of experience from re- 

tired professional and non-professional 
workers. 

retired at the age of forty-four. In addition 
to a continued interest in the farm, he de- 
veloped new interests and outlets. He 
played a valve trombone in the town band, 

participated in the older men’s baseball 
games, became more active in his lodge, 
sang in the men’s quartette, devoted con- 

siderable time to civic duties, and was ac- 

tive in the formation of the Michigan Pa- 
trons Insurance Company, of which in 
later years he became president. In addi- 
tion, he was somewhat regular in attend- 
ance at the cracker barrel congress which 
daily settled all problems in the rear of one 
of the local stores. All these experiences had 
been denied him during the previous 
twenty-five years of hard labor on the 
farm. He had not retired to idleness; he 

frequently worked at hard labor. However 
he did possess a much desired leisure which 
he had not before enjoyed. The other 
retirees did not present a significantly dif- 
ferent picture. Most were active, and no 
larger percentage had retired to laziness 
and inactivity than were lazy in their 
experience prior to retirement. If further 
evidence on the extent of retirement is de- 
sired, it is necessary only to look to Florida 
and southern California. Numerous case 
studies from these areas will add much to 
an understanding of some of the problems 
of retirement. 

SociaL Factors AFFECTING RETIREMENT 

Whatever may have been the incidence 
of retirement in previous decades, a combi- 

nation of conditions now exists which will 
greatly increase both the number and the 
proportion of the population who willingly 
or unwillingly retire. Mention has already 
been made of the effect of provisions in the 
Social Security Act. These and other retire- 
ment provisions, both public and private in 
nature, wili enable millions to plan and to 

realize in part such plans as they may make 
for the retirement period. 

Not less patent in influence than these 
acts and provisions is the changing nature 
of the country’s age composition. Because 
of a number of factors—a gradual extension 
of the length of life, a marked decline in the 

birth rate, and significant decrease in immi- 
gration—almost a maximum proportion 
within the active working years of twenty 
to sixty has been reached. Likewise, the 

day rapidly approaches when the propor- 
tion of those in the retirement age group 
will experience significant increase. Al- 
ready about thirty-eight million of the male 
population are classified in the working 
years, twenty to sixty. With a total male 
population of only sixty-six million, this 
means close to 60 per cent of the male popu- 
lation, an exceedingly high percentage. If 
the working years are extended to sixty- 
five, the age recognized by the Social Se- 
curity retirement acts, the percentage 
would be still higher. Moreover the total 
number of men in the working age period 
increases by about three hundred thousand 
each year. (Those who become twenty each 
year exceed those who reach sixty and 
those who die between the ages of twenty 
and sixty by about this figure.) What does 
all this mean? It means that there are more 
competitors for jobs and fewer dependent 
obligations per worker than ever before. 
From this it may naturally follow that the 
movement toward earlier dismissal of the 
aging will increase. Many may find them- 
selves in involuntary retirement well before 
the age of sixty. 

The same factors and the same processes 
which are carrying the population pyramid 
to a maximum percentage in the working 
years are responsible for a decided increase. 
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perhaps more rapid than could be desired, 
of those over sixty. Population data, not in 

Florida alone but in every state and almost 
every city, reflect this change. In the dec- 
ade 1930-1940 the city of Philadelphia 
grew a bare 1 per cent in population; those 
over sixty-five, however, increased by 38 
per cent. On examining the national figures 
it is found that during the decade 1930 
1940 the total population increased by 
7 2/10 per cent, but those over sixty-five 

increased by 36 per cent, those over sixty 
by 32 per cent, and those over fifty by 28 
per cent. Those over fifty increased at four 
times the rate of general increase. Putting 
it another way, by 1960 one out of seven in 
the male population will be sixty or above. 

PERSONAL Factors FOSTERING 

RETIREMENT 

Not only are there forces from without 
the person which condition the decision 
relative to retirement, but there are the 

even more important forces from within. 
One of these personal factors arises from 

the frustrations and denials imposed on the 
worker by the modern specialization and 
organization of industry and profession. 
Many crave experiences and opportunities 
denied to them in their day to day function- 
ing within a limited field. Duties which 
were formerly interesting become dull. 
Boredom, irritation, and antagonisms wear 

down the worker. Retirement (or change of 
job) offers the opportunity for following 
new interests without the affliction of the 
old cliques. It provides an escape from the 
patterns of constraint built up over the 
years. Such was the reaction of the French 
sea captain who said that when he retired 
at fifty-five he would carry an oar on his 
shoulder until he reached a place where 
people would ask: ‘“‘What’s that thing you 
carry?”’ There he would build his house. 

Another case concerns that of a man of 
fifty who had worked for twelve years in a 
small government establishment with in- 
creasing irritation during the later years. 
Finally, when he was told that he could not 
realize the hopes of advancement which he 
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had already begun to suspect would not be 
forthcoming, he told his foreman: ‘Well, I 

might as well call it quits.”” Asked when he 
would quit, he answered: ‘‘As soon as | 

lower the flag this evening.” With the 
lowering of the flag he became a new man. 
He was free to engage in the activities 
which for years he had hoped to follow. He 
looks and acts ten years younger. 

Retirement also permits a most impor- 
tant stock-taking of abilities and resources, 
free from the ruts and constraints which 
build up over the years in any regular ac- 
tivity and among regular associates. As 
such, retirement is not a futile gesture. Life 

begins not only at forty, but at fifty, sixty, 
and seventy, and often with surprising 

results. Lawton (1), out of a long experience 
in working with older persons, gives expres- 
sion to this view when he observes that men 
of sixty-five or seventy often surprise them- 
selves and others by their accomplishments 
in new jobs—in carpentry, collecting, or 
even in college. 

A second personal factor influencing re- 
tirement is the real or anticipated decrease 
in status which may result from continuing 
in the present activity. A yardmaster for 
twenty years is given the work of a yard 
switchman at the age of fifty-nine. The 
physician, at sixty-two, becomes aware 
that many are regarding him as old- 
fashioned and acceptable only for the “‘pill” 
diseases. And then there is the college pro- 
fessor who, if he is not retired upstairs, may 

find his younger associates accepting but 
not respecting him, and wondering how 
much longer old Doctor Jones will clutter 
up the academic pasture. The lot of the 
aging professor is not always a happy one. 
Colleges and universities have but occa- 
sional ‘“‘grand old men,” and even prior to 
old age many men with considerable ability 
to organize and direct find no real oppor- 
tunity to utilize such talents..Under such 
conditions it is not surprising that feelings 
express themselves in irrational behavior 
and that professors make much of tweedle- 
dee and tweedledum in their personal rela- 
tionships. In spite of the prospect of a di- 
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PREPARATION FOR RETIREMENT 

minishing sense of importance few resign 
and few retire. More frequently they are 
carried out. It is possible, however, to 
escape what is often a losing fight against 
a waning prestige caused by aging and 
competition from younger and more vigor- 
ous men. Retirement permits removal from 
areas of intense competition to activities 
and location where differentials in prestige 
are of less concern. 
A third personal factor arises from re- 

duced comrade relationships, the result of 
death and departure of contemporaries. 
This attrition in response reactions is fre- 
quently more difficult to endure than the 
loss of prestige or physical comforts. Mar- 
garet Wagner (2) observes that it is wrong 
to assume that creature comforts are the 
chief concern of old people; they often 
sacrifice physical comfort when that con- 
flicts with emotional satisfactions. Again, 
this must be what Lawrence Frank (3) had 
in mind when he spoke of man’s need for 
reassurance for his “‘whoness.”’ During the 
vigorous years people are not so concerned 
about “‘whoness,”’ but with the passing of 
friends ‘‘whoness’”’ assumes new impor- 
tance. As is the case with status this desire 
to be wanted may frequently be better 
realized in other areas than those of in- 
tense competition. 
A fourth factor involves the reaction of 

the aging person toward the problem of 
security during his remaining life. Ex- 
tended treatment of the economics of re- 
tirement will not be given here. Suffice it 
to comment that whether or not one can 
retire depends not alone on economic re- 
sources but also on those items in the stand- 
ard of living which one must retain. Per- 
sons who cannot anticipate forgoing 
expensive forms of social life are frequently 
held to their jobs long after they feel a de- 
sire to retire. On the contrary, those who 
can anticipate with pleasure a simple life 
with its marked cuts in living costs may 
even speed their retirement. But there is a 
danger that retirement will be forever post- 
poned since as an individual approaches 
his standard of retirement the standard 
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moves again beyond his reach. Unless re- 
tirement is to remain an illusive hope, the 
standard must be adjusted to available 
resources. At this point it is in order to 
speculate on the effects of present income 
tax levies on retirement. Certainly they re- 
duce the differential between the effective 
job income and income which may be en- 
joyed in retirement, thus reducing the dif- 
ferential which must follow in living 
standards. 

The discussion of personal factors foster- 
ing retirement must include at least passing 
mention of the influence of declining energy 
and health. In most fields of activity the 
normal decline which comes with advanc- 
ing years may not be of great significance. 
(Pressey (4) gives expression to the view 
that it matters little that a man cannot run 
at sixty as he did at thirty, since at all 

ages the walk is the customary method of 
self locomotion.) More important are those 
recognized conditions of fatigue and marked 
decline in nervous energy which produce a 
continuum of irritations and increase the 
older person’s concern over his ability to 
continue his useful functioning at the level 
of competition on which he works. 

PERSONAL ADJUSTMENTS TO RETIREMENT 

Having treated the personal factors 
which may foster the decision as to retire- 
ment, attention should now be given to the 
personal adjustments to retirement. First 
among these is the preparation in attitudes 
and pattern of life for a retirement ex- 
perience. It should not be forgotten that 
aging» and retirement are social psycho- 
logical processes which may put added 
strain on an individual’s attitudes. Numer- 
ous critical students of old age, Dexter, 

Wagner, Pressey, Lowrey, and Smith, to 

mention a few, are agreed that preparation 
for successful old age starts early in life 
and that the way a person reacts to old age 
and retirement corresponds to his reactions 
to earlier phases of life. Whether one ac- 
cepts retirement peacefully or frets at its 
limitations, whether one hangs on to places 
and things with symbolic meaning or 
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whether restlessly goes from place to place 
are frequently but counterparts of experi- 
ence and reactions in the years before. 

A friend, recently retired at the age of 
forty-nine because of health, makes the fol- 
lowing observations: ‘‘(Many of the) civil 
service retirements here have been dis- 
astrous. Those who had neglected a back- 
ground for leisure soon died of stagnation. 
Some had never learned to live within an 
income and soon were hopelessly in debt. 
Some had succeeded so well in preparing 
that when the time came their greed was 
whetted to new and greater efforts to earn 
money. Some had never weaned their chil- 
dren and carried their responsibilities and 
obligations. One was just hitter at the whole 
world and set himself down to a brief 
career of sulking and then died.” 

Lawrence Frank (3) presents much the 
same view when he observes the pathetic 
spectacle of elderly people still driven by 
anxieties and ambitions of their early years, 
never escaping even in old age the driving 
ambition to “‘get even.”” Mental confusion, 
evasion of reality, and even mild hallucina- 
tions in the aged are held by Margaret 
Wagner (2) to be intensified forms of 

similar refusals to face reality in youth and 
middle age. 

Perhaps the test most useful for predict- 
ing an individual adjustment to retire- 
ment with its drastic upheaval of habits is 
found in the previous surrenders which 
have had to be made throughout life. It 
might be observed that all through life 
there is a series of surrenders. Everyone 
must successively relinquish the satisfac- 
tions of nursing, childhood habits, adol- 

escence, vigorous maturity, then vocation 
or profession, and last of all life itself. If 
in earlier experiences a person has resisted 
the change to new roles, attempting to re- 
tain all the symbols of satisfaction from 
each earlier stage, then he may anticipate 
difficulties in making a graceful adjustment 
to retirement. In contrast, if a person has 

not exhibited the tendency to “get stuck” 
in the earlier processes of life, if he grows 
into maturity gracefully, he will most likely 
grow old gracefully (5). 

The preparation for retirement begins 
early in terms of the life pattern and should 
not be neglected too long in the develop- 
ment of interests and hobbies suitable for 
the older years. Hall suggested that forty 
should prepare for sixty quite as much as 
twenty prepares for forty. Certainly if at 
sixty the individual has brought no re- 
sources with him, it is too late to provide 

them. 
At this stage, attention should be given 

to the question, “Who should retire?” 
While the literature bearing directly on the 
question is nonexistent, some tentative ob- 
servations may be made. As indicated in 
the above discussion there are persons who 
are quite ill prepared in emotion, attitudes, 
and resources for the adjustments which 
retirement brings. If the name on the door, 
the position in the office, the status rela- 
tionship with the client, patient, or stu- 
dent are the essence of life, if no interests 
have been developed outside the work or 
professional relationships, if an individual 
is wedded to his work, retirement may be 

a tragedy. It does not follow that disap- 
pointment and tragedy may not dog him if 
he attempts to remain at his desk, but at 
least he probably has a few years of grace. 
Contrariwise, if a person has built up inter- 
est-consuming leisure time activities or per- 
chance new interests which overshadow 
those of the workaday activity, if he desires 
time to perform cherished tasks now de- 
nied him, if there are other things he is dy- 
ing to do before he dies, then retirement is 
in order. Such persons will find that life 
can begin again at any age. 

DESIRABILITY OF A CLEAN BREAK 

For those who elect to retire and are suf- 
ficiently resilient in attitudes for that ex- 
perience, there is some evidence to suggest 
that a clean break with the past gives 
promise of a happier adjustment than any 
attempt to hold fast to experiences and re- 
lationships which are now only memories. 
Doubtful is the real satisfaction derived 
from forever reliving experiences of the 
past. Real life satisfactions come from ac- 
tive participation in the here and now. 
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Frances Conkey (6) found this to be the 
case in her study of fifty older men and 
women. She observes that holding to the 
past hindered adaptation to the present. 
Both the keeping of relics and conversa- 
tions about the past prevented satisfactory 
adjustments. 

Finally in the treatment of adjustments 
to retirement should be inserted the highly 
debatable question, ‘“‘At what age shall one 

retire?” Here as elsewhere no categorical 
answer can be offered. For some, retire- 

ment, like birth, is an involuntary event. 

The developments in business and profes- 
sional life dictate that ultimately many will 
retire from the vocation of middle years 
whether by choice or not. But to those who 
choose the time of their retirement an im- 
portant consideration is the number of 
years of life expectancy awaiting them. 
Naturally the expectancy of the individual 
depends much upon his present physical 
state and the longevity of his ancestors. 
But as a member of a specific white age 
group he may anticipate the following: At 
seventy, an age which I believe is much too 

late for gracious retirement, there exists 
one chance in four that he will not live as 
long as four years, and one in two that he 
will die before eight additional years of 
life. At sixty, however, his chances are one 

in two that he will have fourteen or more 
years, while at fifty he has similar chances 

of surviving twenty-two additional years. 
Perhaps a more important consideration 

is the sensing of decline in one’s energy 
reserve. Giese found the average age of first 
becoming subjectively old was forty-nine 
(7). As a person grows older ultimately he 
becomes aware of the danger of leaving 
some things to another year, aware that he 

is slipping and that his prerogatives are 
being invaded by younger and more vigor- 
ous men (5). Certainly those who at this 
time make adjustment to retirement be- 
fore strength is entirely gone may be hap- 
pier than those who spend their energy in a 
hopeless retreat and have none left for new 
interests which might replace those of the 
lost job or profession. 
May I inject this personal observation 

as to age of retirement? If a person has 
any desire to fulfill other interests, sixty 

is none too early as a modal age to retire. 
In my nine years at the University of Ore- 
gon I do not recall a single voluntary re- 
tirement prior to a serious breakdown in 
health and energy. Many others had died 
on the job. If this is as the several pro- 
fessors desired then no one can raise objec- 
tion. While I have suggested a modal age 
of sixty, be it understood that for the wel- 
fare of both the individual and of the 
institution, profession, or service, some 

should retire earlier than sixty and others 
may and should remain longer. This fact 
should be recognized in any retirement sys- 
tem. No arbitrary age of sixty, sixty-five, 
or seventy should be set without permit- 
ting and encouraging earlier retirement for 
those who desire. Without some propor- 
tionate allowance for those who retire be- 
fore the stipulated age, many are forced to 
continue in several years of unwilling 
service which has perhaps little value to 
the institution or its clientele. 

WHERE SHOULD ONE RETIRE? 

I raise the question of location of retire- 
ment, not that an answer can be offered 
that would necessarily satisfy anyone. 
Questions as to climate, view, available 

activities, and social organization of the 
community or area will influence the choice 
of many. Shall it be Florida or the Oregon 
coast? Is the retiree seeking a sort of Daniel 
Boone isolation and is he prepared to live 
with himself in such isolation, or must he 

have many social contacts to make life 
full? Perhaps the partial isolation visioned 
by my eastern friend should be sought. He 
writes about an acquaintance: ‘““They have 
a homestead about ten miles from a road 
on the banks of the Rogue. There they have 
a few bees, a few chickens, and a cow, be- 

sides a garden, fruit, and electricity gen- 
erated by the river. Trout any time they 
want and always a bear or a deer waiting 
just over the hill when they need meat. 
Sounds like the Shangri La we’re looking 
for.”” Then follows this pertinent question: 
“Is it a lot of baloney?” In another letter he 
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suggests a small modern ranch in the 
Ozarks with winters spent in Arizona and 
Mexico as a suitable location for one retir- 
ing with only limited means. Surely many 
would live a most hopeless and unhappy 
existence either on the Rogue or in the 
Ozarks. But that others have found their 
Shangri La in locations of semi-isolation is 
well attested in such records as ‘‘We Take 
to the Woods” by Louise Dickenson Rich, 

“R. F. D.” by Charles Allen Smart, or 

“One Man’s Meat” by E. B. White. 
It is quite possible that the decision 

hinges on whether a person gains greatest 
satisfaction as participant or observer. The 
nonparticipant observer may well hesitate 
to leave the urban setting with its pag- 
eantry, its shopwindows, parades, crowds, 

its shows and other never ending stimula- 
tions. Contrariwise, the person whose 
stimulation in later years comes largely 
from within, who desires an active role in 

creation and participation, may find the 
city offering few opportunities for such ex- 
pressions to older people. It is in this urban 
environment that Landis (8) observes that 

the wisdom of the aged is regarded as the 
“dead hand,” and the “voice of experi- 
ence’”’ which the aged might offer is treated 
as the “raspy voice of yesterday.” The 
aged, on the average, may anticipate more 
deference and response in smaller com- 
munities. 

In planning a retirement which involves 
moving to another location serious thought 
should be given to the resulting denials in 
response which change in residence may 
bring. How well are new friends made? 
How easily are new social groups sub- 
stituted for the old? Do satisfying social 
groups exist in the new location and can 
they be readily entered by the newcomer 
already in his fifties or sixties? Frequently 
the problem of relinquishing old friends and 
social groups has been already solved for 
the retiree by the processes of death and 
mobility. Children have married, friends 
have moved or died, and many former 
social outlets have disappeared or have so 
changed that no active interest continues. 

Or the individual has worked so hard for go 

long that he has neglected his social con- 
tacts. In answer to my suggestion that the 
loss of old companionships would not be 

fully realized until some months or years 
after he had moved to the west, a friend 

writes: ““We have worked day and night 
for so long that we have seen little more of 
our friends here than we would out there. 
Our only real ties are with the children.” 
Perhaps the happiest compromise answer 
to this question of breaking old ties was 
made by an unnamed writer in the New 
Statesmen and Nation when he indicated 
that one should retire far enough away 
from London and yet near enough to 
London. 

The question of the size of community 
has already been anticipated in the above 
discussion. Certainly the narrow produc- 
tion efficiency scene in the city offers few 
rewards to the aging person. Smaller com- 
munities free old age of many of the com- 
plications that attend life in the urban 
center. 

Rural areas and small towns are in their 
organizations and relationships not so 
neglectful of the psychological welfare of 
older people. A study of aged persons in 
the city of Minneapolis and in the village of 
Jackson, Minnesota supports this picture. 
Dinkel (9), who reports this study, indi- 

cates that those in the city had fewer 
activities and more problems than those 
living in the village. Less work, less respect 
from other people, greater dissatisfaction 
with their physical environment, and fewer 
social activities distinguished the urban old 
from those whose homes were in the village. 
That life has more meaning for the aged in 
a rural community was suggested by the 
study by Folsom and Morgan (10) of 

recipients of old age allowances. Seven out 
of eight of the rural group would plan for 
old age if they could live life again, whereas 
less than one third of the New York City 

group would attempt any plan. 
Assuming that an individual has settled 

upon retirement to a new location, he is 

still faced with the question of the type of 
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neighborhood in which he will find the 
test satisfactions. Shall it be a com- 

murity with all the normal functions of 
trade and small industry or is the choice a 
retreat made up of other retired people? 
One writer (11) presents the argument for 
the more normal grouping. He prefers see- 
ing people at work to those idly passing 
their time. The fisherman in clumsy boots 
is to him more interesting than a retired 
major taking his morning breather. 

While I find myself in considerable agree- 
ment with the position of this English cor- 
respondent, I must take issue with his as- 
sumption that retirement is necessarily a 
condition of idleness limited to observa- 
tion of other people’s activity. Further, I 
believe much may be said in support of a 
community of retirees in that such com- 
munities will likely make more ample pro- 
vision for the social and recreational needs 
of older persons. Those who might seldom 
participate in a community where recrea- 
tion and social life are largely attuned to 
the interests of the young and those in 
early middle age, may enter enthusiasti- 
cally when freed from competition with 
younger groups. Dances, picnics, com- 
munity sings, and shuffleboard contests, 
such as found in many Florida communi- 
ties, provide opportunities both for par- 
ticipation and status. 

If the community with many retirees is 
chosen, caution should be exercised that a 
reasonable balance of vocations and inter- 
ests are present among the retired. A 
group of many interests provides a stimu- 
lation and balance not to be found among 
those exclusively from one occupation or 
profession. Nothing appears more dull or 
uninviting to me than a community made 
up exclusively of retired physicians, re- 
tired carpenters, or even of retired univer- 
sity professors. 

To Wuat SHALL ONE RETIRE? 

The assumption throughout this paper 
has been that a person retires to some ac- 
tivity or interest. I do not deny the possi- 
bility of complete rest and idleness in this 

period, but I have no desire to include it 
within this treatment. To what then shall 
an individual retire—a filling station, a 

ranch, a fishing stream, or a garden? What- 
ever his choice, the prospective retiree 
should make a careful job analysis of his 
intended activity and then determine his 
interest in such activity. The tourist camp 
may prove as disappointing and uninter- 
esting as the paper work in the law office 
just left behind. The small ranch may be 
equally disappointing, for unless one can 
and is willing to do hard work at the time 
when nature or pigs or cows dictate that 
such work must be done, all dreams of 

blossom time and fruit and freedom and 
God growing the crops while the rancher 
reaps the checks will burst like bubbles. 
But with enthusiasm for a ranch, there 
may come renewed interests, better health, 

possibly a living, and certainly a sympa- 
thetic understanding of some of the prob- 
lems of fellow ranchers. However, over and 

above these satisfactions, the ranch or 

garden may yield others. It offers an 
escape from a world the retiree no longer 
wishes to buffet. An English contributor 
(11) states this well when he writes that 
there are enough hopes and fears concen- 
trated in his garden to make him forget 
many hopes and fears in the rest of the 
world. The plans which he makes for his 
flowers and vegetables far overshadow any 
five year plans made by the world changers. 

The need for retiring to activity, though 
it be limited and in keeping with energy, 
is supported by a legion of studies of old 
age. Pensions, medical care, and old 

peoples’ homes leave unanswered any pro- 
vision for keeping busy and finding a chal- 
lenge in life. Many studies attest the fact 
that the greatest unhappiness comes from 
the lack of busy-ness. Conkey (6), in her 
study of old men and women, found that 

neither financial dependence nor physi- 
cal handicaps—even total blindness—pre- 
vented good adjustment, but that lack of 
interests did. In the fifty cases which she 
studied she found not a single case of poor 
adjustment in which interests were keen 
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and broad. Grace Marcus (12) stresses the 

necessity of continuing to act instead of 
being acted for if mental health is to be re- 
tained. 

In view of this, one can only wonder 
what are the problems of health and 
mental health in the carpenters’ home in 
Florida, where according to one observer 

(13) “the carpenters have no work at all to 
do, except to live and eat and sleep.” In- 
adequate also is the mere provision of non- 
participating entertainment. Like games of 
solitaire, they are time killers without pro- 

viding the active participation found in 
solitaire. What is done for people is not a 
satisfactory substitute for what they should 
do themselves. The retired business man 
who learns to weave and create fine fabrics 
for his family and friends or the lawyer who, 
though blind at seventy-six, learns the art 

of fashioning copper trays, need not fear 
the older years. Whatever their previous 
activity, many in retirement years will find 
satisfactions in the manual arts. Articles 
fashioned with the hands are personally 
created children, filling the gap left by 
children or friends who have gone. Ac- 
tivity of this nature, according to Edward 
Hall (14), not only provides congenial work 
but what is more important, may give an 
individual a fresh start both in his mental 
processes and in his own self estimation. 

Closely related to activity and interest is 
the establishment of new social contacts 
and groupings to replace those lost through 
change of location or death of former 
friends. This cannot be passively achieved. 
The unhappiness of many who, for retire- 
ment, move to new locations, results from 

the fact that while “in” the community 
they have never become ‘“‘of” the com- 
munity. There must be a willingness to 
accept the institutions and relationships, to 
partake in them, and to prove oneself in 
the new environment. The memories of 
prestige or status in former years cannot be 
worn on the sleeve—they should be rele- 
gated to the attic. Unless the retiree defi- 
nitely seeks a spiritual and social isolation, 
unless he is of the type which finds greatest 
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happiness in unhappiness, he should accept 
the challenge of his new community. 

CONCLUSION 

In this paper I have attempted to bring 
the limited literature on retirement into 
an organized presentation. That there is 
need for further knowledge stands without 
question, and I accept that as a challenge 

for future effort. Without attempting to 
summarize, may I again affirm that my 
thesis has been that retirement may be a 
condition of fulfillment and not decay, 

that what is left of a man’s days can retain 
meaning and value. 

It is perhaps fitting that this paper be 
concluded with verse from a Chinese poet. 
T’ao Ch’ien embodies much of what has 
been stressed in the previous treatment in 
these few lines: 

“T am free from ties and can live a life of retire- 
ment. 

When I rise from sleep, I piay with books and 

harp. 
The lettuce in the garden still grows moist: 

Of last year’s grain there is always plenty left. 
Self support should maintain strict limits: 
More than enough is not what I want.”’ 

Then, speaking of the millet, the wine, 
and the children, he concludes: 

“These things have made me happy again 
And I forget my lost cap of office.”’* 
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retirement. Furthermore, we now have more com- 

petitors for jobs and fewer dependent obligations 
per worker due to the extension of length of life, 

Le moment de la retraite peut devenir une 
période d’accomplissement et non de décrépitude, 
les jours conservant leur sens et leur valeur pour 
l'individu. La retraite peut vouloir dire bien des 
choses pour beaucoup de différentes personnes. 
Pour quelques-uns la retraite implique un complet 
abandon de l’activité productive, mais pour d’au- 

tres, la retraite vers un actif intérét conduit a la 
santé physique et mentale et peut étre gofiitée par 
des millions de personnes qui ne survivraient pas 
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ABSTRACT 

a declining birth rate, and a decrease in immigra- 

tion. From this it may follow that movement to- 
ward earlier dismissal of the aging may increase, 
and a worker may find himself involuntarily re- 
tired before the age of sixty. Personal influences, 

such as freedom from routine duties to follow new 
patterns and interests, reduced comrade relations, 

and the decrease in status, energy, and health may 
foster retirement. Preparation for successful retire- 
ment begins early in life and how it is accepted de- 
pends upon previous experience and reaction. 
Forty should prepare for sixty just as twenty does 

for forty. 

RESUME 

l’on espére aidera des millions de personnes & 
réaliser des plans pour leur retraite. De plus, nous 
avons maintenant plus de compétiteurs pour les dif- 
férentes occupations et moins d’obligations dé- 
pendantes par ouvrier, dis a l’extension de la lon- 
gueur de la vie, la diminution des naissances et 

la diminution de l’immigration. I résulte de cela 
que le mouvement vers une précoce mise & la re- 
traite des personnes 4gées augmentera et un ou- 
vrier pourra se trouver involontairement en retraite 
avant |’Age de 60 ans. Les influences personnelles 



212 

comme Il’absence d’une routine journaliére qui per- 
met de suivre des intéréts nouveaux, la réduction des 

relations de camaraderie, un abaissement de |’état 

général, de |’énergie, de la santé peuvent encourager 

la mise & la retraite. La préparation A une heureuse 
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retraite doit commencer de bonne heure dans la vie 

et la maniére dont elle est acceptée dépend de 

précédentes expériences et réactions. La quaran- 
taine devrait préparer a la soixantaine aussi bien que 
la vingtaine le fait pour la quarantaine. 

SUMARIO 

Los dias de retiro o jubilacién pueden llegar a 
ser de plena realizacién y no de miseria y pobreza, 
conservando tales dias todo su valor y significado 
para el individuo. E] retiro puede significar muchas 
cosas para muchas y diferentes personas. Para al- 
gunos puede significar el completo alejamiento de 
toda actividad productiva; pero el retiro a algiin 
interés activo es mds conducente a la salud mental 
y fisica, y puede ser disfrutado por millones que no 
pueden vivir en la ociosidad. El advenimiento de la 
asistencia, tanto publica como privada, ayudard 
a millones a realizar planes para su retiro o jubila- 
cién. Ademés, nosotros tenemos ahora mds com- 

petidores para empleos y menos obligaciones 
personales por trabajador, debido a la extensién de 

de nacimientos y al decrecimiento de la inmigracién. 
De aqui puede resultar, que se incremente un movi- 
miento destinado a obtener una mds temprana 
dimisi6n o retiro de los viejos, y que un trabajador 
pueda encontrarse a si mismo, involuntariamente 
retirado antes de los sesenta. Influencias personales, 
tales como el verse libre de los deberes rutinarios 
para poder seguir nuevos intereses y formas de 
vida, el ver reducidas sus relaciones con los cama- 

radas, y el decrecimiento de su status, energia y 

salud pueden fomentar el retiro. La preparacién 
para un retiro afortunado principia temprano en la 
vida, y cémo éste serd aceptado depende de reaccién 
y experiencia previas. Los cuarenta aiios prepa- 
rarian para los sesenta, asi como los veinte preparan 

. . Vv . . . 

la duracién de la vida, a la diminucién de la rata __ para los cuarenta. 

KPATKOE U3JIOXKEHHE 

MomeuHT yxOfa KaxK Oro OTAeAbHOrO YeNOBeKa B OTCTABKY MOXKET HaCTYNHMTh IA HeErO HE TOJAbKO BCAeL- 

CTBHe MOTePH HM TPyMOCNOCOGHOCTH HAM yiafKa CH, HO H NOTOMY 4TO OH BMOJHE BbINOAHHA CBOH 3aaHiis 

H OcBOGOxKMalOUleecA TAKHM O6Pa30M MPOAYKTHBHOE BPeMA MpescTaBAgeT JAA Hero G6orbUIyWO WeHHOCcTb. YxoA 

B OTCTABKY MOKeT O3HA4YaTb MHOTO HW pa3sHoe AIA pasnHyHbIx AeH. Jlua OMHHX —3TO O3Ha4aeT NOJHbIL OT- 

Ka3 OT MPOAYKTHBHOH eATeEIbHOCTH, HO B TO 2Ke BPeMA MepexOM OT NOCTOAHHOH paOoOTbI K HHbIM, aKTHBHbIM 

HHTepecaM 6onbuie cnoco6cTByeT yKPelleHHlO (PU3H4eCKHX H MOPaJbHbIX CHA M MOXKET OCYACTAMBUTb MHJIAMOHH 

aofeh, He NepeHOcauiMx 2*H3HH B Oe3nennn. O6mecTBeHHad HM 4aCTHaA HHHWMaATHBa NMOMOXKET MHJIHOHAM 

moO feH OCYULeCTBHTb HX NiaHbl yCTpOHcTBa %*H3HH Mp HX yxOMe B OTCTaBKYy. Kpome Toro, B HacTosilee BpeMs 

Ha61l0faeTCA YBEMMYeHHE KOHKYPeHTOB Ha KaxKLy!O Mpesaaraemylo pa6oty, Np MeHbIHX OOA3aTeMbCTBAX [Ls 

Kaxkoro pa6otaiwulero NO OTHOWeHHW K WKeBeHUAM, GAarosmapA YAAHHEHHWO YeNOBeYeCKON XKU3HH, MaleHiv } 

pox aeMOCTH H YMeHbUIeHHIO IIpHTOKa 9MHTpaHTOB. B pe3syAbTaTe, MOXKET YBEAHYHTbCA CTpemMseHHe paboTosa- 

Tee paHbille CpOKa yBOAbHATb Gonee ctapbix pa6ounx. Jlo60H pabount MOxKeT OKa3aTbCA NPHHYK LCHHbIM ytira } 

B OTCTABKY Jlaxke He JOCTHIHyB 60-TH NeTHero BOspacta. Ha yxox B OTCTABKY MOFYT OKa3aTb H3BECTHOE B.IMAHHE 

pa3Hble MPH4YHHbI AHYHOTO XapakTepa, KaK HallpHMep, cTpeMseHHe paboyero OTCTYNaTb OT PYTHHHOFO BbIIIOI- 

HeHHA CBOHX OO6s3aHHOCTeH B NOHCKaX HOBbIX M€TOMOB HM HHTePeCcoB, OXaKMCHHe B CHOWEHHAX C TOBAPHILaMll, 

ynafok 9Heprun H 3f0poBbaA, IloxroTOBAATbCA K TaKOMY YCIelIHOMy YXOy B OTCTaBKy paOouemy CaesyeT pako 

B e€FO 2KH3HH, H OT efO MPOWAOFO ONbITa H OTHOUWIEHHA K OTCTABKe 3aBHCHT HM TO, KaK OH 3TO BOcTpuMeT. B B03- 
pacte cOpoKa eT HyKHO FOTOBHTbCA K TOMY, 4TO NMpoHs0HpeT B WIeECTbAeCAT NeT, KaK B JBafllaTb K TOMY, 

4uTO GyheT B COPOK. 
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The Influence of the Aging Process on 

the Distribution of Certain Com- 

ponents of the Blood and the 

Gastrocnemius Muscle 

of the Albino Rat 

STEVEN M. HORVATH 

CONTRARY TO SOME CURRENT THEORIES 

THAT THE WATER CONTENT OF A MUSCLE DE- 

CREASES DURING THE LATER HALF OF LIFE 

AND THUS CONTRIBUTES TO THE CHANGES OF 

OLD AGE, Dr. HORVATH, IN EXPERIMENTS 

WITH ALBINO RATS, HAS SHOWN THAT THE 

WATER CONTENT INCREASES RAPIDLY UP TO 

THE PERICD OF MATURITY, BUT REMAINS 

FAIRLY CONSTANT THROUGH THAT PERIOD 

ON TO OLD AGE. IN SHORT, THE CHANGE IS 

NOT SO MUCH ONE OF AGING AS IT IS ONE OF 

MATURITY. AFTER 60 DAYS, WHEN A RAT 

REACHES MATURITY, NO EVIDENCE OF TIS- 

SUE DESICCATION IN THE LATER PHASES OF 

AGING IS FOUND, AND THE LACTATE, BLOOD 

SUGAR, AND WATER MAINTAIN A CONSTANT 

CONCENTRATION. MUSCLE CREATINE FOL- 

LOWS THE PATTERN OBSERVED FOR WATER 
ALTHOUGH AT A SOMEWHAT SLOWER RATE. 

CBs QUESTION of aging presents a prob- 
lem of broad biological importance 

since most living organisms pass through a 
similar sequence of changes, characterized 
by growth, development, differentiation, 
maturation, senescence, and finally death. 

No general theory of aging has as yet been 
formulated. This is due in part to the failure 
of both the rate and the distinctive phase 
of aging to possess common denominators 
in all species. While mammals, in general, 

present a characteristic picture, it is well 
known that plants, insects, and some proto- 
zoans do not. 
A number of theories have been postu- 

lated to explain the features observed 
during old age. All of these have been based 
on interference with cell activity. The 
theories differ only in the mechanisms 
which their promulgators selected to ex- 
plain the interference. The most popular 
of these is Benedict’s (2) general hypothesis 
that senescence is the result of a decrease 
in the permeability of the cells. Evidence 
in favor of this view has come from widely 
divergent sources. Simms and Stolman 
(30) on the basis of analysis of human 
tissue, and Lansing (15) using plants, 
found that the calcium concentration in 
the cell increases with advancing age. This 
suggests that aging is due to progressive 
accumulation within the cells of materials 
which are either toxic in themselves or ob- 
struct metabolic processes. The accumula- 
tion of heavy water in the organism in old 
age as reported by Hackh and Westling 
(8) would appear to offer additional sup- 
port of this hypothesis. Recently Lowry, 
et al. (18) have found that, while there is a 

fall in water content of muscle up to the 
middle period of a rat’s life, in senescence 
there is no actual increase. This finding is 
in harmony with the idea that aging is 
associated with interference with cell ac- 
tivity since according to Lowry there is a 
relative increase in the extracellular fluid 
which may hamper normal exchanges be- 
tween blood and tissue. 

This theory, as well as the others, was 

presented in terms of the final stage of life 
old age—since until recently aging had 

*213- 
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not been looked upon as a continuous 
process throughout life but rather as a de- 
creased functional efficiency and structural 
alteration occurring in later life. It is 
sounder to regard aging as beginning im- 
mediately upon fertilization of the ovum; 
the problems of aging are intimately con- 
nected with the processes and problems of 
growth. It is indeed most rapid in early 
life. 

The ideal expression of age would be in 
terms of the physiological. The mensura- 
tion of physiological age is dependent upon 
the establishment of a base line of norm- 
ality in relation to chronological age. A 
knowledge of the normal and reserve ca- 
pacities of the organism as measured by 
physiological and biochemical procedures 
is essential, not only to enable us to define 

physiological age, but to formulate a theory 
of aging which would take into account 
all the changes occurring during life. 

There is an extreme paucity of physio- 
logical and biochemical data defining the 
changes that occur in association with the 
aging process in the mammalian organism, 
either as a whole or in one of its component 
parts like muscle tissue. There has been 
no individual investigator who has had the 
patience to determine the chemical balance 
of an animal during its entire life cycle. 
Partly responsible is the inadequacy of 
available techniques to detect the con- 
tinual changes that proceed in the body 
day by day. In reviewing the studies per- 
formed one is impressed by the small num- 

HORVATH 

ber of animals used, the relatively short 
periods during which they were studied 
and by the wide and irregular age groups 
into which the animals were classified. 

The general meagerness and confusion 
in our knowledge of the changes occurring 
in mammals during aging are even more 
distressing when one considers that most 
of the investigators have been content to 
study animals up to middle age, leaving 
one to infer that the body composition 
tends to remain static after this period. 

The incompleteness of our knowledge is 
well illustrated by the data available on 
the loss of water from muscular tissue dur- 
ing aging. Lowrey (17) reported that the 
water concentration of the entire muscula- 
ture of the rat decreases from 89 per cent 
at birth to 75 per cent at 70 days. His 
value of 76 per cent for one year old rats 
was unfortunately based on only two in- 
dividuals. According to Hurst (12) both 
sexes tend to lose water from their bodies at 
the same rate up to 112 days. Chanutin 
(3) found that total solids increase up to 
60 days of age and thereafter up to adult 
life tend to remain fairly constant. In an 
attempt to clarify the problem of aging, 
Moulton (21) in 1923 compiled data from 
the literature showing that the water 
content of rat muscle decreases from 88.8 
per cent at birth to 69 per cent at 294 days, 
nitrogen and ash both increase with age, 
and other species besides the rat show 
similar changes during the limited periods 
of observations. This study also emphasizes 
the meagerness of our knowledge regarding 
the changes in muscular tissue during the 
aging of the organism, since few of the 
animals studied had reached the middle of 
their respective life spans. A more recent 
example of such incomplete studies is to 
be found in the report of Yannet and 
Darrow (34). They found no changes in 
percentage of water or fat of muscles 
with age (expressed in terms of weight, 
since the exact ages of the cats were un- 
known). However, they did find decreased 
chloride and sodium accompanied by in- 
creased values for potassium, phosphorus, 

| 
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and nitrogen. According to these workers, 

growth of muscle is accompanied by an 
increase in the proportion of intracellular 
water and a decrease in the proportion of 
extracellular water. They have been con- 
firmed in their findings on young animals 
by Lowry, et al. (18) except that the latter 
authors found a decrease in potassium 
and phosphorus rather than an increase. 
This might be due to a species difference, 
Lowry having used rats for his experi- 
mental animals. The importance of Lowry’s 
work is not his partial confirmation of 
Yannet and Darrow, but his extension of 
the study to still older animals. In animals 
approximately twice the equivalent age of 
the cats used by Yannet and Darrow, there 
was a reversal of conditions: The propor- 
tion of extracellular water actually in- 
creased somewhat in the oldest animals. 

Methods: In a study of aging the choice 
of the experimental animal is a major 
problem. The albino rat is undoubtedly 
the most useful animal readily available. 
The organs of the body are sufficiently large 

) to afford analytical samples that will yield 
accurate values by modern methods. The 
nutritional requirements of this species are 
well defined, possessing the additional ad- 
vantage of being very similar to those of 
man. The exact day and even hour of birth 
can be readily ascertained. The life span 
of the albino rat is assumed by Donald- 
son (5) to be approximately three years. 
This has been considered as being equal to 
ninety years of human life. Slonaker (31), 
however, stated that the average life of a 
rat was about two and one-half years. 
Climatic conditions are responsible for 
some variation in the expected span. In 
California rats have lived for over forty 
months, while in regions with high hu- 
midity and temperature during the sum- 
mer and extreme cold in the winter few 
individuals live for more than two years. 
McCay, et al. (19) have found that the 

life span can be greatly extended by 
manipulating the diet. Growth is retarded 
by under-feeding and the life expectancy 
increases considerably. On the other hand, 

Sherman, et al. (29) felt that enrichments of 

an already adequate diet increased the 
length of life. Under well regulated labora- 
tory conditions, we can safely assume a 
mean life expectancy for the albino rat of 
approximately two to two and one-half 
years. 

A colony of albino rats was maintained 
under uniform environmental conditions. 
The mean life expectancy of our animals 
under the regime to be described was ap- 
proximately two years. The animals were 
housed in metal cages in a quiet, secluded 
room, handled frequently, furnished ade- 
quate food, and protected from extremes of 
temperature. Throughout the course of this 
investigation, housing conditions and the 
care of the animals were not altered. Some 
of the animals were placed at various ages 
in voluntary activity cages and daily 
records of their activity obtained. The 
stock diet consisted of Purina dog chow 
supplemented with green vegetables and 
powdered skim milk. Once a week cod liver 
oil, wheat germ oil, and brewers’ yeast were 
also given. That this diet was adequate 
for normal growth is indicated by the 
similarity of our growth curves to those 
published for the same species by Donald- 
son (5). 

When animals reached desired ages, they 
were separated from their fellows and de- 
prived of food but allowed water ad libitum 
for twelve hours before being anesthetized 
with nembutal injected intraperitoneally. 
In order to secure sufficient tissue for 
analysis from the younger animals, the 
muscles of several rats were pooled. Both 
gastrocnemii were carefully dissected away 
from surrounding structures, leaving the 
circulation and nerves intact. After allow- 
ing at least 15 minutes for recovery from 
this manipulation, one muscle was frozen 

in situ in carbon dioxide snow. By this 
means twitching was reduced to a mini- 
mum. Since cooling of the muscle was rela- 
tively slow, circulation was maintained for 
some time, oxidative processes continued, 
and values more physiologically representa- 
tive for the resting organism were obtained. 
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The frozen gastrocnemius was severed from 
the body, care being taken that no tendon 

was included in the section. It was then 
split into two fairly symmetrical portions 
with a precooled razor blade. Section 1 
was weighed on a torsion balance and the 
determination for glycogen was performed 
by the method of Good, Kramer, and 

Somogyi (7). Final estimation of the glucose 
produced by acid hydrolysis of the glycogen 
was made by the copper-iodometric titra- 
tion method of Shaffer and Somogyi (28). 

Section 2 was weighed and quickly placed 
into a Pyrex test tube, 1.5 X20 cm., con- 
taining 2 ml. of frozen 5 per cent trichlor- 
acetic acid, immediately covered with 5 
ml. of ice cold acid, and frozen solid. The 

muscle was then minced in an apparatus de- 
scribed by Potter and Elvehjem (24). The 

minced muscle was diluted to 20 ml. with 
additional cold trichloracetic acid, the value 

for the water content of adult rat muscle 
being taken as 75 per cent. The extraction 
was continued in the cold for an additional 
ten minutes. The mixture was vacuum 
filtered. Creatine was estimated on 3 ml. 
aliquots by the method of Horvath (10). 
Lactate was determined on a 5 iml. aliquot 
by a modification of the method of John- 
son and Barger (13). 

The unfrozen gastrocnemius muscle was 
removed and after blotting on filter paper, 
placed into a previously tared weighing 
bottle for weighing. Determination of total 
solids was accomplished by placing the 
muscle into an oven, maintained at a tem- 

perature of 108 C. for 48 hours. 
Blood for the estimation of lactate (6) 

and sugar (11) was secured by cardiac 
puncture at the moment the gastrocnemii 
were removed. j 

The 409 rats on whom data were ob- 
tained were divided into 26 groups (19). 
Since the greatest changes were observed 
in the early stages of aging, the groups en- 
compassing this period have a much nar- 
rower age range than the groups at later 
stages of life. Lf ten days of a rat’s life be 
considered the equivalent of one year in 
the life of man, then our oldest group is 

comparable to approximately 80 years of 
age in man. The use of such an arbitrary 
chronological equivalent is not strictly ac- 
curate, since it can hardly be true that a 60 
day old female rat who has reached sexual 
maturity is equivalent to a 6 year old 
girl. Nevertheless, it offers us a guide 
which is comparatively more exact during 
the latter stages of life in both species. 

Results and Discussion: The analytical 
data resulting from the individual analyses 
are presented in tables 1 and 2. Since the 
data do not lend readily to discussion as a 
whole, they are presented in separate units. 
The inconstancy of some of the mean 
values is due in part to the difficulty of 
obtaining a true sample of tissue because 
of the fluctuating amount of interstitial 
fat, of blood, and of connective tissue. The 

rapid rate of aging is undoubtedly re- 
sponsible for the greater variability of 
analytical values in the younger animals. 
A preliminary analysis of the data revealed 
no differences attributable to the sex of 
the animal. Therefore all observations have 
been summarized in table 1, regardless of 

sex. In table 2 is presented data showing 
the influence of aging in members of two 
litters over a major portion of the life ex- 
pectancy of their species. 

A. The Proportion of Solid Matter in 
Muscle 

The Arabic medical writers stressed the 
progressive loss of body moisture and con- 
sequent shrinking and hardening of the 
tissues of man as the cate of his aging 
and death. Hydration was thought to be 
one of the keys to the secret of life. In con- 
firmation of this idea, the general observa- 
tions of modern workers have been that 
there is a progressive loss of water from 
muscle tissue of animals during the early 
half of life. This was also found to be true 
(table 1 and figure 1). The most striking 
change was observed to occur within tlie 
first two weeks of life, with an increase of 

the mean solid content from 11.5 to 20.1 
per cent. A slow but steady rise took place 
thereafter, reaching adult levels within 
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sixty days. No evidence of tissue desicca- 
tion in the later phases of aging was found, 
the mean values remaining at approxi- 
mately 75 per cent water. Neither was there 
any indication of the secondary rise in 
water content reported by Lowry, et al. 

B. Muscle Glycogen and Blood Sugar 

The mean values for muscle glycogen 
show that glycogen is unaffected by either 
sex or the aging process (table 1). It ap- 
pears that there is approximately 0.5 per 
cent glycogen in rat gastrocnemius muscle 

TABLE 1. THE DISTRIBUTION OF SOME SUBSTANCES IN MUSCLE AND IN BLOoD AS INFLUENCED 

BY THE AGING PROCESS 

(Total solids are in terms of grams per cent in wet tissue; all other concentrations are in mg. per cent) 

Blood Mean Total Total - Muscle Blood 
Age | No. of Solids Creatine Glycogen Lactate Lactate Sugar 
in | Animals - ——___—— | — — - 

Days Mean | P.E. { Mean P.E.{ |Mean P.E.+ |Mean| P.E.¢ |Mean) P.E.+ |Mean) P.E.f 

3 | 23 ( 6)*| 11.5 152 | 

12 | 32 (10)*; 20.1 | +0.9) 181 | + 6.4) 531 | +10.3) 25 | +3.8 | 20 LS 1 ie) < 6.t 
18 | 19 (11)*| 22.5 | +0.4) 241 + 9:3) Oe | 2g 6S tt 17 | +1.4 | 136 | +10.0 

23 | 21 (13)*| 22.4 | +1.1) 307 | + 8.7) 549 | +54.8) 16) +1.6/ 21 | +3.1) 182 | + 7.0 
28 | 16 22.4 | +0.3) 315 | + 8.0) 400 | +12.7) 20 | +2.5 14 | +1.7 | 143} + 5.6 
33 | 15 23.2 | +0.3) 321 +10.6) 520 | +63.7| 25 | +2.5 16} £1.2 | 147 | + 7.4 

38 | 15 22.9 | +0.2| 326 | + 4.0) 546 | +31.3) 20) +1.6 15 | +0.9 | 131 + 4.2 

43 | 10 21.9 | +1.4) 360 | + 6.3) 500 | +52.0} 33 | +1.6 29 | +1.5 | 146 | + 5.0 

48 | 10 22.8 | +0.3) 384 | + 5.3) 636 | +17.6) 19 | +2.1 15 | +1.4/] 155 | +10.0 

55 | 10 23.6 | +0.3) 388 | + 5.8) 431 +19.2) 23} +1.0 17 | £1.3 | 197 | + 3.3 

69 16 24.4 +0.3) 396 | + 7.9) 480 | +25.8) 22 +1.5 14 +1.1 | 131 + 6.1 

90 | 11 24.3 | +0.2) 381 | + 4.4; 470 | +30.5) 21 | +0.9 13 | +1.0 | 126 + 2.0 
112 | 11 24.6 | +0.8) 404 | + 3.4) 376 | +20.2) 20 | +1.2| 16] +0.9 | 1382 | + 4.4 
137 | 14 24.3 | +0.2) 434 | + 5.7) 540 | +46.9) 19 | +1.7 13 | +0.3 | 124; + 4.4 

165 | 37 24.7 | +0.1| 412 | + 4.3] 451 | 422.2) 21 | +1.3 181/226) Wt st 1s 
194 | 25 23.8 | +0.1) 421 | + 6.0) 470 | +20.2) 21 | +1.0 13 | +1.0 | 134] + 3.4 
229 | 23 23.5 | +0.4| 422 | + 4.5) 554 | +24.2) 21) +1.4 15 | +0.9/ 1383 | + 4.2 

271 | 17 25.0 | +0.1| 423 | +-2.8) 543 | +35.3) 18 | +1.2 11 +0.6 | 126 | + 3.0 

327 | 14 24.2 | +0.2) 418 | + 0.5) 526 | +27.0) 19 | +1.4 22) 23.0 1 te | e389 

390 | 16 25.5 | +0.2) 420 | + 1.3) 587 | +32.3) 26 | +1.3 18 | +1.3 | 127 | + 4.4 
443 | 12 25.4 | +0.3) 409 | + 3.8) 624 | +41.7/ 17) 41.3 16 | +0.8 |; 155 | + 4.9 

509 | 10 25.1 | +0.2) 421 | + 4.2) 583 | +42.9| 23 | +2.3 a3. | 22:2) SE). 2 OT 
564 | 14 25.1 | +0.3) 428 | + 5.8) 555 | +28.4; 20 | +1.6 14). 1.0.) 333.) .+ 2.7 
630 | 12 24.7 | +0.2) 401 | + 4.7 513 | +45.6) 21 +i 1.) +3.4.) 3061 2. 82 

689 | 16 24.6 | +0.2) 409 | + 1.5) 444 | +28.8) 21); +0.9 14 | +0.8 | 125 | + 4.5 
768 | 10 24.8 | +0.5 + 6.7) +28.8) 23 | +1.3 18 | +1.1 | 131 | + 6.6 397 | 466 

* Figure in parentheses indicates number of groups into which animals were segregated to provide suffi- 

cient material for analysis. 
+ Probable error of the mean for small samples and unknown pgpulation (Pearl (22)). 

(18) during senescence. Their observation 
of this phenomenon was made on a dif- 
ferent strain of rat than they used for 
their other data, and furthermore, the 
variability of the results in the one group 
of seven animals above 668 days appears 
to be rather large as evidenced from the 
standard deviation of the mean. 

throughout the life span. The few other 
investigations of this type confirm our 
findings. Heymann and Modic (9) noted 
that the glycogen concentration in the 
muscles of rats 8 to 11 days old is approxi- 
mately the same as that found in muscles 
of adult rats. Stéhr’s (32) findings that 

females have lower muscle glycogen than 
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males are inconclusive due to uncontrolled 
nutritional conditions and the relatively 
few animals used. 

The mean values for glycogen, while 
similar to the average values reported in 
the literature, are rather misleading. As 
can be seen from the probable errors of the 
means, a wide divergency of actual con- 

of studies made on humans are similar to 
mine. Only a single group of investiga- 
tors (23) contend that the fasting blood 
sugar tends to rise with age, from about 

80 mg. per cent in youth to nearly 150 
mg. per cent in the eighth decade. More 
comprehensive studies by Robinson (25) 
and Romcke (26) failed to detect any note- 
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Fic. 1. Advancing age and the mean per cent of solid matter in the 

gastrocnemius muscle of the albino rat. 

centrations was found, varying from traces 
to nearly 1 per cent. This variability may 
be attributed in part to such factors as 
the nutritional state of the animal (27) 

and the rate and time curve of conversion 
of glucose to glycogen in muscle. However, 
this liability of glycogen concentration may 
be taken to mean that it is a reserve fuel, 
useful but hardly essential to the processes 
of energy transformation upon which life 
depends. 

The blood sugar concentrations under 
the conditions of the experiment showed no 
trends that could be correlated with any of 
the factors studied (table 1). For animals 

in the first six weeks of life, values tend to 

be higher and their spread greater than in 
the older animals. The average concentra- 
tion of around 130 mg. per cent is similar to 
Anderson’s (1) results on the composition 

of normal rat blood. 
Although no other age studies of blood 

sugar have been made on rats, the results 

worthy differences in the basal blood sugar 
at different ages. 

C. Creatine 

The concentration of creatine in the 
gastrocnemius muscle increased with age 
from a mean value of 152 mg. per cent at 
3 days to an approximate value of 418 mg. 
per cent during the most vigorous period 
of life, extending from about 150 to 400 

days (table 1). This is an increase of over 

250 per cent. Figure 2 shows that the most 
rapid rise in creatine concentration occurs 
during the first sixty days with a slower 
increase thereafter to about the 120th day. 

(There is a high value of 434 mg. per cent 
at a mean age of 137 days but it can hardly 
be considered significant.) Minor fluctua- 
tions are observed during the middle por- 
tion of the life span. There is an incon- 
clusive tendency towards lower values in 
old age. 
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of the gastrocnemius muscle occurs over 

the same period but this does not explain 
the changes in creatine concentration. A 
curve exhibiting a somewhat steeper slope 
than seen in figure 2 is obtained when 
creatine is calculated to the dry basis. The 
curve based on the solid content of the 
muscle presents, in addition, at the very 

tributable to aging between the 15th and 
36th months of life. 

D. Muscle and Blood Lactate 

The mensuration of muscle lactate was 
primarily designed as a check on the resting 
condition of the rat at the time tissue 
samples were obtained. With the exception 
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Fic. 2. The influence of aging on mean values of creatine in the 

gastrocnemius muscle of the albino rat. 

beginning a steep parabola due to a high 
value for the first point. While this shape to 
the curve is undoubtedly significant, its 
cause is unknown. It may be due to a loss 
of some creatine stored during fetal life. 

Mellanby (20) was the first to note that 
muscle creatine increases with develop- 
ment; at approximately the 46th day of 
life the creatine content of the rabbit mus- 
cle reaches adult levels. Chanutin (3), on 
the other hand, reported that in the rat 
carcass adult levels of creatine are not 
reached until about the 90th day. His 
oldest animals were 150 days. It is difficult 
to reconcile these findings with his state- 
ment that the critical point of chemical 
maturity of most rat tissues is 20 to 30 
days, that is, at the time of weaning. In 
both reports conclusions were drawn from 
a few scattered points on the aging curve. 
Struck and Visscher (33) found no differ- 

ences in creatine content of rat muscle at- 

of one group of animals, that group at a 
mean age 43 days, in which muscle lactate 
was 33 mg. per cent, the values obtained 
were within the ranges commonly accepted 
as indicative of muscle tissue in a state of 
rest under the conditions previously de- 
scribed (table 1). Davenport and Daven- 
port (4) have found that when tissue is 
obtained from the rats at rest without any 
accompanying muscular spasm, muscle 
contains 15 to 27 mg. per cent lactate and 
the blood 10 to 15 mg. per cent. 

The values for muscle lactate, in con- 

junction with simultaneous blood lactate 
measurements (table 1), provide new evi- 
dence that there cannot exist in a living 
animal at rest with intact circulation any 
great dissimilarities in the concentration 
of such a freely diffusible ion as lactate. 
The fact that the one exceptionally high 
muscle lactate, 33 mg. per cent, was ac- 

companied by a correspondingly _ high 
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blood lactate, 29 mg. per cent, adds 
weight to the above interpretation. Of 
three old rats (738 days) on the verge of 
death, blood and tissue samples were suc- 

cessfully obtained on one before death oc- 
curred. The values for muscle and blood 
lactate in this animal were respectively 16 
and 12 mg. per cent. In the other two ani- 

HORVATH 

“wear and tear,’”’ is based on similarly 
meagre knowledge discovered in a study of 
the early or middle stages of life processes, 
None of them has been tested by the full 
effects of time on the organism. 

SUMMARY 

1. There is an initial rapid increase in the 

TABLE 2. CONCENTRATION OF SOME COMPONENTS OF THE GASTROCNEMIUS MUSCLE AND BLoop 

OF THE ALBINO RAT IN ANIMALS OF DIFFERENT AGES FROM T'wo LITTERS 

(Total solids are in terms of grams per cent; all other concentrations are in mg. per cent) 

Litter A 

Age in Days 

9 | &$ 329 637 

Total Solids 18.7 29.8 24.1 24.7 
Creatine 162 304 450 395 

Glycogen 381 675 418 985 
Blood Sugar 100 124 127 124 

Muscle Lactate 21 | 24 24 17 

Blood Lactate 14 10 18 12 

mals values of 56 and 86 for muscle lactate 
and 60 and 100 for blood lactate respec- 
tively were obtained. The rapid diffusion of 
lactate from muscle to blood is evident. 

These results do not confirm those of 
Jokl (14) who reported that the concentra- 

tion of lactate is from 4 to 6 times higher in 
muscle than in the blood of resting animals 
killed without anesthesia. Nor are my age 
studies in agreement with the observations 
of Loiseleur and Morel (16). They found a 
regular rise of blood lactate from 10 to 16 
mg. with the advancing age of man be- 
tween the ages of 10 and 60 years. Their 
values may be considered essentially nor- 
mal. 

The data reported here demonstrate in 
a striking manner the success of the organ- 
ism in maintaining a constant milieu 
intérieur throughout maturity and old age. 
In addition, it indicates that the old theory 
of ‘tissue desiccation’’ should be discarded. 
The present state of this theory is excellent 
evidence of the futility of basing a theory 
of aging on observations covering only the 
first half of life. Every other theory pre- 
sented, from the “‘gonadal influence”’ to the 

| Litter B 

Age in Days 

24 | 55 134 233 488 736 

21.3) 23.6| 24.9| 24.5] 26.0! 24.3 
295 384 413 395 419 394 

| 376 419 544 528 638 631 
124 107 132 128 100 200 
11 15 5 16 12 12 
43 13 m1 | 9 10 10 

water content of gastrocnemius muscle 
which reaches comparatively stable levels 
by the 60th day of life. Desiccation of the 
muscle does not occur during the last stages 
of the aging process. 

2. Muscle creatine exhibits a slower rate 
of development of chemical maturity tak- 
ing approximately 120 days to reach con- 
stant concentrations. 

3. The concentration of muscle glycogen 
can show considerable variation from ani- 
mal to animal even under identical experi- 
mental conditions. When estimations from 
a large number of animals are averaged, the 
concentration is approximately 0.5 per 
cent, the value commonly accepted for the 

experimental conditions used, viz., resting 
and in the postabsorptive state. 

4. The concentration of blood sugar 
shows no changes attributable to the age 
of the albino rat. 

5. Additional evidence is presented that 
there is a near, if not absolute, equilibrium 

between the concentrations of lactate in 
blood and in muscle of rats, in the resting 
state. No changes due to aging were noted. 

6. Additional data regarding tissues, es- 
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pecially muscle, as they are influenced by 
the aging process are required before a 
complete correlation can be made between 
the chemical alterations in tissue and the 
aging of both the tissue and the organism. 

— 
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ABSTRACT 

In experiments with albino rats, it has been 

shown that the water content of a muscle increases 
rapidly up to the period of maturity, but remains 
fairly constant through that period on to old age, 

contrary to some current theories that the water 
content decreases during a life time and thus con- 

tributes to the changes of old age. Albino rats were 
used because the organs are sufficiently large to 
afford analytical samples that will yield accurate 
values by modern methods. These rats were all sub- 
jected to the same conditions. There is an initial 
rapid increase in the water content of the gastroc- 

nemius muscle which reaches comparatively stable 
levels by the 60th day of life. Desiccation does not 
occur during the last stages of the aging process, nor 

is there any change in the sugar blood, or lactate 
in the muscle as a result of aging. The concentra- 

tion of creatine follows a pattern of change similar 
to that found for water, although at a somewhat 

slower rate. Additional data regarding tissues as 

they are influenced by the aging process is needed 
before a complete correlation can be made between 
the chemical alterations in tissue and the aging 

of both the tissue and the organism. 

RESUME 

Dans les expériences faites sur les rats albinos, 
il a été démontré que |’eau contenue dans un mus- 
cle augmente rapidement jusqu’a la période de 
maturité, mais reste presque constante pendant 
cette période jusqu’a la vieillesse, ceci contraire- 
ment aux théories prétendant que la quantité d’eau 
diminue durant le cours de la vie et contribue ainsi 
aux changements qui surviennent dans la vieillesse. 
Les rats albinos furent employés parce que leurs 
organes sont suffisamment larges pour offrir des 

exemples analytiques qui produiront des valeurs 
exactes par les méthodes modernes. Ces rats sont 
tous soumis aux mémes conditions. Il y a une aug- 
mentation initiale rapide de |’eau contenue dans le 
muscle gastrocnemius qui atteint un niveau rela- 

tivement stable vers le 60i¢me jour de vie. La des- 
sication ne se produit pas pendant les derniéres pé- 
riodes de progrés du vieillissement, il n’y a pas non 

plus de changement dans la quantité de sucre con- 
tenue dans le sang, ni de lactate dans le muscle en 

résultat du vieillissement. La concentration de 
créatine suit un modéle de changement semblable a 
celui découvert pour |’eau, bien qu’& un degré un 

peu plus lent. Des données additionnelles regardant 
lV’influence du progrés de vieillissement sur les tissus 
sont nécessaires avant qu’une complete corrélation 
puisse étre faite entre les altérations chimiques dans 
les tissus et le vieillissement des tissus et de |’or- 
ganisme. 

SUMARIO 

Experimentos efectuados con ratas albinas han 
demostrado que el contenido de agua de un miisculo 
aumenta rdpidamente hasta el periodo de madurez, 
pero que, por otra parte, permanece bastante con- 
stante a través de ese periodo hasta la vejez, en 

contra de ciertas teorias corrientes que sostienen 
que el agua contenida en un miusculo disminuye 
durante la vida, y que estro contribuye a los cam- 
bios de la vejez. Fueron usadas ratas albinas, debido 
a que sus 6rganos son lo suficientemente grandes 

yar ~~ 

oP 

OvIcTpI 

BIOTE 

HOLM, 

nepemé 

4yTO H) 

101b3) 

HaKOBI 

MbILUL< 

craquh 

peMeHI 

Teplek 

pocTbk 

. TKAHH 

poset 



’ stable 

pes not 

»sS, nor 

lactate 

centra- 

similar 

1ewhat 

ues as 

needed 

etween 

aging 

4a des- 

res pé- 

as non 

re con- 

scle en 

on de 

lable a 

gré un 

ardant 

; tissus 

slation 

s dans 

e lor- 

tienen 

uinuye 
3 cam- 

lebido 

randes 

a 

ee 

_—— 

' 

| 
2 

J 
7 

para soportar pruebas analiticas que permitan una 

clasificaci6n o graduacién correcta por métodos 

modernos. Todas estas ratas fueron sometidas a 
idénticas condiciones. Hay un aumento inicial 

rapido en el contenido de agua del miusculo “gas- 
tronemio,”’ el cual alcanza niveles comparativa- 

mente estables alld por el sexagésimo dia de vida. 

La desecacién no ocurre durante las tltimas 
etapas del proceso de envejecimiento. La con- 
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centracién de “‘cretina’’ sigue un tipo de cambio 
similar al encontrado para el agua, aunque en 
una mds baja proporcién. Se necesitan datos adi- 
cionales sobre los tejidos, acerca de como ellos son 
afectados por el proceso de envejecimiento, antes 
de que pueda establecerse una completa cor- 
relacién entre las alteraciones quimicas del tejido, 
y el envejecimiento de ambos, del tejido y del or- 
ganismo. 

KPATKOE U3JIOXKEHHE 

B onpitaX Ha, abOHHOCHBIMH KPbICaMH ObINO NMOKa3aHO, YTO COMeP2xKaHHe BOMbI B MbIlUMAaX YBeEAMYMBaeTCA 

6sICTpbIM TEMIIOM JO MOMeHTa 3peJIOCTH, HO OCTaeTCA MOBOAbHO NOCTOAHHbIM B TeYeHHe BCero 3TOFO NepHosa, 

BIMOTh MO HaCTYMeHHA CraporoO BO3PaCcTa, B NPOTHBOMONOXKHOCTh HEKOTOPbIM TeEKYULUM TeEOPHAM, YTBEPrKsLla- 
OWMM, YTO COMePxKaHHe BOMbI YMeHbllaeTCA B TeEYeHHe BCeroO NepHOa %XH3HH HW TaKHM OOpa30M cnoco6cTByeT 
nepeMeHaM, MIpOHCXOAAULHM B CTapoM Bo3pacTte. MAcnorb30BaHHe AIA ONbITOB aNbOHHOCHbIX KPbIC OOACHMETCA TEM, 

yO HX OpraHbl MOCTATOYHO BeAHKH, 4TOObI CAYXKUHTb MpeAMeTOM aHaNHTH4eCKHX HCCAeLOBaHHH, KOTOPbIe, HC- 
1Ob3yA COBPeEMeHHble MeTObI, MOrIH Obl MaTb TOYHbIe pe3syabTaTbi. Bce 3TH Kpbicbl ObINH NOABEprHyTbI OH- 
HakOBbIM yclOBHAM. Ha6s,antoch yBeMYeHHe HavaIbHOH CKOpOCTH BOsbI, COLepxKaulelica B gastrocnemius 
MbIUMaX, KOTOPad MOCTHrAa OTHOCHTeAbHO ycToHunBoro ypoBHa Ha 60-4 feHb 2xH3HH. B TeyeHHe NocsreHHX 

craqH mpowecca cTapeHHA He MPOHCXOAMT NOTePH BMAXKHOCTH, TaK %e KaK H HE NMPOHCXOMAT KakHe AHG6O Tle- 
peMeHbI B CaXape KPOBH, HJM 2%Ke JakTaTe, KaK pe3yAbTaT mpouecca crapeHus. KonueHTpallua KpeaTHHa mpe- 
TepleBaeT MepeMeHbI, NOMOGHbIe TeM, KOTOPbie HaHeHbi LIA BOJbI, XOTA MO HEKOTOPOH cTeneHH Cc MeHbUIeH CKO- 
poctbio. IIpexae 4eM MOx*KeT ObITb YCTAHOBICHO NOAHOe COOTHOUIeEHHE M@2*KLY XHMH4Y€CKHMMH H3MeHCHHAMH B 

. TKAHH H CTAapeCHHeM o60HX, TKAaHH HU OpraHH3Ma, Tpe6yloTca JONOAHHTeJIbHbIe JaHHble O TKAHH, B OTHOLICHHH 

Bo3qeHCTBHA Ha Hee mpouecca CcTapeHHa. 



Comparative Chronologic Age in Man 
and Other Mammals 

SYDNEY A. ASDELL 

IN STUDYING PROBLEMS OF GERONTOLOGY 

IT WOULD BE HIGHLY USEFUL IF AN ANIMAL 

COULD BE FOUND, IN WHOSE LIFE PHYSIO- 

LOGICAL EVENTS OCCURRED AT A REGULAR 

FRACTIONAL PART OF THE AGE AT WHICH 

SUCH EVENTS HAPPEN IN HUMAN LIFE. 

CONSIDERATION OF VARIOUS METHODS OF 

COMPARISON AMONG MANY DIFFERENT ANI- 

MALS HAS SHOWN THAT SUCH A SET OF 

EQUIVALENCES IS A DIFFICULT THING TO 

FIND. EQUIVALENCES FOR VARIOUS ANIMALS 

TEND TO FALL INTO BROAD GROUPS DEPEND- 

ING ON THE ANIMALS’ ZOOLOGIC POSITION 

AND HABITS, BUT MAN FITS LESS WELL INTO 

ANY SYSTEM THAN DO OTHER SPECIES BE- 

CAUSE OF THE PECULIARITIES OF HUMAN 

PHYSIOLOGICAL BEHAVIOR. 

N ANY CONSIDERATION of comparative 
ages in man and other mammals one 

must first decide what is to be compared. 
The life span may be expressed in several 
ways. The first of these is the average age 
at death, or the life expectation at birth. In 
man this varies with the conditions under 
which the individual has lived. To take 
extremes, as quoted by Pearl (51), the life 

expectation in ancient Rome was about 
twenty-two years, and that in present day 
United States is fifty-nine years. The figures 
are very much influenced by the degree of 
infant mortality. So far as I am aware there 
is no such information for other species, not 
even for the laboratory rat, which is com- 
parable with that for man. If there were, 
what should be taken as the equivalent life 
span for man? 

There are two other alternatives, which 

have been considered by Lankester (42). 
The first of these is to take the extreme age 
recorded for a species, called by Lankester 
the “absolute potential longevity.” This 

must be rejected for the purposes of this 
paper because it deals with special cases; 
moreover, it is too liberally embroidered 

with legendary figures. The other is called 
by Lankester the ‘normal potential lon- 
gevity.”’ This is, practically speaking, the 
life expectation after the dangers of youth 
and early reproduction have been passed. 
It is by no means an exact figure; one has 
to pick more or less arbitrarily a figure 
which is acceptable. In other words, the 

content of this review, in which normal po- 
tential longevity is used, must be classified 
as intelligent speculation and not as exact 
science. It is a method which has been used 
by many writers in the field, and it is 
hazardous because the figure may be chosen 
to make any preconceived idea fit. Thus 
Buffon (19) found a 1:7 ratio between the 

time taken for growth and the life span, 
while Flourens (25) found a ratio of 1:5. 

Weismann (61) criticised these ratios se- 

verely, with justification, and decided that 

there were too many exceptions for a 
definite ratio to be set up. This type of 
life span is the best for which figures are 
available and in spite of its limitations has 
been used in this paper. In a cruder form 
the method has been used from time im- 
memorial in comparing life spans, using the 
Biblical three score years and ten for man 
as a starting point. An old verse quoted by 
Dobie (20) is an excellent example of this 
type of comparison: 

Thrice the age of a hound the age of a steed. 
Thrice the age of a steed the age of man. 
Thrice the age of a man the age of an eagle. 
Thrice the age of an eagle the age of an oak. 

A more recent application of this princi- 
ple is that by Donaldson (21), who com- 

pared the life of the rat with that of man, 
stating that one day of the former’s life is 
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equal to thirty in that of a man. This type 
of comparison may have its use in com- 
paring the length of life in chronologic 
terms, but it is not useful for scientific 

purposes unless the conclusion is drawn 
that, for example, a sixty day old rat is 
physiologically equivalent to a five year old 
child, and so on. In other words, does this 

chronologic method of comparison fit 
physiologic conditions? I believe that un- 
less this can be shown to be the case, a 

method based on chronologic age equiva- 
lence should not be relied on, but another 

means of comparative age estimation based 
on physiologic conditions should be sought. 
The first part of this review is an attempt to 
test the method, using certain physiologic 
landmarks, in order to decide how useful it 

may be. 
Mitchell (48) has made a summary of the 

ages at which many animals have died in 
the London Zoo, giving the average dura- 
tion of life in months and the maximum age 
reached by any animal of the species. More 
recently Flower (26) has summarized all 
the available data. Using this information 
conservatively, it has been possible to de- 

duce for many species an age which is 
roughly equivalent to that of a man of 
seventy years, the normal life span accord- 
ing to Lankester’s definition. These figures 
are used throughout this paper with the 
duration of gestation added for the reasons 
given in the next paragraph. 

It is not sufficient to take the age at birth 
as zero age; comparison must begin earlier 
because the physiologic state at birth is 
most variable. The new-born opossum, to 

take an extreme case, is born in a very im- 
mature condition, both anatomically and 

physiologically. The hind limbs are still in 
a rudimentary condition, and development 

continues in the mother’s pouch. Gestation 
may he said to be extended in this organ. 
The new-born rat is unable to walk, and its 
attempts to crawl are inadequate. The new- 
born child is unable to do either. The new- 
born calf can walk within a few hours, but 

it cannot eat solid foods. The new-born 
guinea pig is soon able to walk and eat 
solid foods. Many other differences might 
be cited, such as the ability to see, or the 

condition of the reproductive tract at birth. 
They are all parts of the general picture of 
the degree of development at birth. It may 
be pointed out that there is a definite rela- 
tionship between the degree of develop- 
ment at birth (and hence the length of 
gestation) and the habits of the species. 
Those with underground habits or with a 
sheltered mode of life, such as the rat, rab- 

bit, and bear are born in an immature state. 

Those which depend upon speed for their 
defense, such as the ruminants in general, 

are born much more mature. These facts 
mean that the time of birth is not a good 
physiologic base line for comparative pur- 
poses. It is necessary to go back to the time 
of fertilization of the ovum or of conception. 
And here the ground is not entirely safe, 
for Blandau and Young (5) have shown 

that late fertilization of ova in the guinea 
pig leads very often to delayed or abnormal 
embryonic development with increased 
intrauterine mortality as a result. They 
give information which leads to the belief 
that this is a fairly widespread phenomenon 
and that it may be responsible for many 
intrauterine deaths. Therefore, the length 

of life from fertilization is not entirely due 
to heredity—other physiologic factors have 
already begun to interfere. However, under 
normal conditions of mating for all species 

except, perhaps, for man, this is not an im- 
portant factor in determining the length of 
life or the processes of development and 
can here be neglected. Age throughout this 
paper is taken as the age from conception. 
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TABLE 1. RELATION OF GESTATION, PUBERTY AND GROWTH TO LIFE SPAN 

Age, Length of ; 

Length) Con- | Growth| Life Percentage of 
of ception Period — Life Span 

Species Gesta- to from — 

tion, Pu- Con- Con- ‘ To Spent 

Months berty, ception, ception, To Y in . u- 

Months Months Months Birth berty Growth 

Arvicola amphibius 16. Water vole ss i 5.7 7 4.0 34 
Sciurus vulgaris European red squirrel 1 12 21 5.0 57 

Cricetus auratus Golden hamster 5 2.5 6.5 24.5 2.0 10 26 
Microtus agrestis Field vole Pe | me.t | eee 7 
Mus musculus Mouse 7 2.2 7 28 2.4 9 25 

Rattus rattus Rat Py 2.7 7.3 30.7 | 2.2 9 24 
Erinaceus europaeus European hedgehog 1.3 13.3 31.3 | 4.2 | 42 

Onychomys leucogaster Grasshopper mouse 1 4 35 2.9 | 11 
Clethrionomys glareolus Bank vole By 5.7 36.7 | 2.0) 15 

Mustela erminea Ermine 2 14 41 5.0 34 
Cavia porcellus Guinea pig 2 4 13.3 50 4.0, 8 26 
Peromyscus maniculatus Deer mouse 8 2.4 57 1.4 4.2 
Myocaster coypu Nutria 4.5 12.5 60.5 7.4 21 
Oryctolagus cuniculus Rabbit 1 8 11 61 1.6 13 18 
Mustela putorius Stoat 1.5 13.5 61.5 | 2.4 | 22 
Ondatra zibethicus Muskrat 1 13 71 1.4 18 
Trichosurus vulpecula Australian opossum 5 12.5 72.5 1 Ot 
Cynomys leucurus Prairie dog 1 13 91 ee 
Rucervus eldi Thameng 6 24 96 6.3 | 25 

Sciurus carolinensis Gray squirrel 1.5 13.5 97.5 | 1.6 | 14 
/ulpes vulpes Red fox 2 12 98 2.0 | 12 
Marmota monax Woodchuck 1 13 101 1.0 13 
Castor canadensis Beaver 4 28 104 3.9 | 27 
Martes caurina Pine marten 8 23 104 7.4.) 2 
Procyon lotor Raccoon 2 14 110 1.8 | 13 
Odocoileus hemionus Mule deer 5 53 (!) 113 4.4 | 47 
Canis familiaris Dog 2 9 122 1.6 7.5 
Canis latrans Coyote 2 26 122 1.6 | 21 
Vulpes fulva Red fox 2 12 122 1.6 10 
Sus scrofa Pig 4 8 12 124 3.2 6.4 10 
Hapale jacchus Marmoset 5 19 125 4.0 15 
Rangifer tarandus Reindeer 7.5 25 .5 127.5 | 6.0 | 20 
Phoca vitulina Harbor seal 10 34 130 ey 
Martes pennanti Fisher 11 23 134 9.0 | 17 
Canis lupus Wolf 2 26 134 1.5 | 20 
Capra hircus Goat 5 12 20 149 3.4| 9 14 
Ovis aries Sheep 5 12 20 150 3.3 8 13 
Felis catus Cat 2 17 170 1.2 | 10 
Macaca mulatta Rhesus monkey 5.3 41.3 57.3 | 185 2.9 | 22 31 
Otaria jubata Sea lion 11 83 211 5.2 | 40 
Bos grunniens Yak 8 32 218 3.6 | 15 
Bos taurus Cattle 9 15 56 225 4.0; 6.5 20 
Euarctos americanus Black bear 7 43 247 2.8 | 17 
Equus asinus Donkey 12 24 252 4.8 10 
Ursus arctos Brown bear 7 79 287 ke 
Equus caballus Horse 11 23 60 311 SG) 7:6; 19 
Rhinoceros sumatrensis Two-horned 

rhinoceros we 247 (!) 300 2.3 | 82 
Rhinoceros simus White rhinoceros 18 72 498 3.6 | 14 
Elephas maximus Indian elephant 21 177 501 4.2 | 35 
Homo sapiens Man 9 249 849 L.1 | 48 30 
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COMPARATIVE CHRONOLOGIC AGES 

As a basis for comparison the age from 
conception which represents the life span 
is taken as 100 per cent and the percentages 
of this time occupied by gestation, concep- 
tion to puberty, and conception to the 
attainment of mature weight have been 
worked out. These figures are given in 
table 1. They may be regarded as reliable 
for domestic and laboratory animals, but 
less reliable for wild species. The age at 
mature weight is largely a matter of judge- 
ment since this is not a definite point in 
life. It is affected by pregnancy, fat depo- 
sition and activity. I have tried to fix this 
age at mature weight as that at which the 
growth curve first reaches a fairly definite 
plateau. Authorities for the data on gesta- 
tion periods and ages at puberty may be 
found in Asdell (2). 

Obviously there is a fairly general rela- 
tion between these points in all species 
since gestation tends to be longer in the 
larger animals (Needham, 50), and their 

growth period is longer and puberty is 
reached later. There is also a general rela- 
tion between longevity and size, the greater 
the species size the longer being the life. 
This causes the percentages for each epoch 
to be of the same order, but here the cor- 

respondence practically ceases. However, 
species which are closely related tend to 
have similar percentages in each group of 
data. 

The gestation period varies from 0.7 per 
cent of the life span in the opossum to 9 per 
cent in the fisher. Each of these illustrates 
a point which puts the species out of line 
with others. In the opossum gestation is 
continued in the mother’s pouch, a feature 
common to marsupials; in the fisher the 
period is lengthened by the delayed im- 
plantation of the embryo. This is a feature 
of the life of many of the Mustelidae, of the 
armadillo, of seals, and probably of bears. 
It is also found in deer of the genus Capre- 
olus (roe deer). The latter are especially 
interesting as they breed in August instead 
of November, the time at which other deer 

breed. Delayed implantation causes birth 
to occur at the time which is normal for 
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deer. But the adaptation renders a com- 
parison of gestation between these and 
other deer almost meaningless if it is made 
on the basis of elapsed time. 
Man has a relatively short gestation pe- 

riod when it is considered in relation to the 
life span, about half that of the rat. 

The onset of puberty, here defined as the 
age at first heat in the female or of semen 
ejaculation in the male, is also variable in 
its position. It appears earliest in propor- 
tion to life span in the pig, deer mouse and 
cattle, and latest in the European red 

squirrel, and the polecat. However, in the 
last two species the duration of life is too 
uncertain for the figures to be taken very 
seriously. The two-horned rhinoceros is 
omitted as the age at puberty is probably 
incorrect. Generally speaking, the propor- 
tionate time is between 7 and 20 per cent, 

with man near the upper limit at twice the 
time taken in the rat. A difficulty in com- 
paring the relative ages at puberty is the 
existence of seasonal breeding in some spe- 
cies and not in others. A goat or lamb born 
early in the season reaches puberty in its 
first fall, when it is seven or eight months 
old. One born late in the season reaches pu- 
berty the following year, when it is about 
fifteen months old. The same holds true in 
many of the rodents with a winter anestrum. 
This gives two different ages for puberty in 
the same species, thus causing them to dif- 
fer from species which are polyestrous all 
the year round. 

The question may be asked whether, 
within a species, even when it is completely 
polyestrous, age ‘is the main determining 
factor in the onset of puberty. Thus Engle, 
Crafts and Zeithaml (23) found in rats that 

body length is less variable at the time of 
vaginal opening than is age. The coefficients 
of variation calculated from this data are 
as follows: age 15.2, weight 17.9, and body 
length only 5.7. Bogart et al. (7) also found 
in rats that age was less variable than 
weight at this time, confirming Engle in 
this respect. Information is needed on the 
relative influence of these factors in other 
species. 
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It should be pointed out that in certain 
primates, the macaque monkey and man, 
and perhaps also in the ass (Kupfer, 40), 
the first overt symptoms of reproductive 
activity do not necessarily coincide with 
the release of ova. This may occur later. In 
the case of man, accordingly, Engle and 
Shelesnyak (24) think that a clear distinc- 
tion should be drawn between the age at 
first menstruation, the menarche, and the 

earliest age at which ovulation begins to be 
regular. The average age at the latter time 
is unknown. A similar condition may exist 
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monkey, giving emphasis to the well known 
fact that the higher primates have an ex- 
ceptionally long adolescent period, even 
when their greater life span is taken into 
account. The rat, with 24 per cent, is not 
widely out of line with man. 

The inference may be drawn that from a 
physiologic point of view chronologic age 
equivalents cannot be established between 
mammalian species unless they are very 
closely related in their zoological position 
and habits. There is certainly no justifi- 
cation in equating parts of the life span 

TABLE 2. RATE oF EARLY CELL DIviIsIONs IN EMBRYOS 

Time from Coitus, Hours 

| | | 

2 Cell | 4 Cell | 8 Cell Pool pA 

Cow 48 58 64 110 134 
Dog _— <— - — — 
Guinea pig | 380 40 80 110 140 

Mouse | 38 50 60 70 80 

Opossum | 48 48 — — 84 
Pig | §2 64 78 94 | 100 
Rabbit | 22.5) 25.5) 32 40.5) 55 

Rat 48 72 90 96 108 
Rhesus monkey} 36 48 72 96 — 
Sheep | 30 42 44 66 96 

in voles as they are infertile, as a rule, for 
the first three cycles or so (Brambell, 11) 
though it is not clear whether this is due to 
lack of ovulations. Merino sheep, also, 
under some circumstances, tend to have an- 

ovulatory cycles at the beginning of the 
breeding season (Quinlan, Steyn and de 

Vos, 53). Enough has been said to indicate 

that the event known as puberty does not 
have the same physiologic value in all spe- 
cies. In man, due to these circumstances, 

the proportion of the life span to puberty, 
already relatively fairly high, may be too 
small for comparative purposes. 

The period in which growth occurs can 
be worked out with a fair degree of ac- 
curacy in only a few species. Its compara- 
tive length varies from 10 per cent in the 
pig to 30 per cent in man and the rhesus 

| 2-4 | 

Interval, Hours 

Authori- 

ties 4-8 | 8-16 16-32, Rate 
Cells | Cells Cells | Cells 

slow 30, 62 10 6 46 24 

- 24 24 24 slow 10 

10 40 30 30 slow 41, 58 

2 | 2 10 10 fast 44, 56, 57 

<12 | 36 fast 29 
i cs. 1}. 16 6 fast 32, 36 

3] 6.5) 8.5) 15 very fast | 28 

24 18 6 12 fast 31, 34 

12 24 24 — slow 43 

12 2 22 30 slow i, 4, 20 

in man with similar parts in other species 
on an age basis. It may be done for the 
whole span, but corresponding physiologic 
positions are not chronologically similar. 

Having decided this point it may ke 
inquired whether age equivalences may be 
set up for limited physiologic periods of the 
life span. This is somewhat difficult as the 
necessary data are widely scattered and are 
not always of a nature which can be sub- 
mitted to comparison. Growth is an impor- 
tant part of the life span, and as it is as- 
sociated with the establishment of definite 
landmarks and with weight increases which 
may be measured, it forms the basis for 
this inquiry. 

Taking first the times for the successive 
divisions of the blastomeres, which are 

summarized in table 2, it is found that spe- 
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cies differences already exist at this early 
age. The figures given are approximate, 
and a difference of only a few hours in the 
observation times might modify the table 
considerably in some instances. Partial 
comparisons have previously been made by 
Hartman (29) and by Clark (17). As the 
interval from coitus to fertilization is by no 
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this connection. There is a general cor- 
respondence between the rate of growth 
and the life span, but the exceptions are 
too numerous to gloss over. 

It is now in order to compare species in 
regard to their further embryonic develop- 
ment. This has been done by obtaining 
data on the times at which certain land- 

TABLE 3. TIMES OF EQUIVALENT LANDMARKS IN EMBRYONIC GROWTH 

Conception Age, Days 

gq | Prim-| 5-8 16 (1 smb! Nasal 
Cells| itive | So- | So- | Buds! Pits 

Streak mites mites 

Cow §.5 | 12 | 20 22 25 30 

Dog — | 16 17 |— — 
Guinea pig | 6 — 14 —_ — a 
Man — |14 23 | 24 27 _ 
Mouse 4 6.5 8 9 10 10 

Opossum 2 6.5 8 - 10 — 
Pig 4 7 15 — 17 a 

Rabbit 2.5 6.5 8.5) 9.5). 10 11 

Rat 4 5.8 | 10 = 11 3 

Rhesus 
monkey | — 11 21 25 26 | 36(?) 

Sheep 5 | 14. - 

means constant (in the cow ovulation is 
nearly always several hours after heat is 
over), it is better to compare the intervals 

between cell divisions, also given in table 2. 
The rabbit has the fastest initial divisions 
but there are signs that it is slowing up by 
the fifth division, which is in line with the 

fact that it takes a relatively long time to 
make the first 10 per cent of its total 
growth. The opossum, mouse and pig are 
about equally fast, and the rat, after an 
apparently slow start, also falls into this 
class. The guinea pig, sheep, cow, macaque 
and dog are slow. In these meagre data two 
anomalies are seen at once; the pig, a large, 
long-lived species, is in the fast group, cor- 
responding to its short growth period, while 
the guinea pig, a small, short-lived species, 
is in the slow group. Its relatively long 
gestation period may be remembered in 

Ratio to Time 

in Rat 

—|—_—— Au- 

10 Per To thori- 

Ossifi- Ey ©- Cent of Eye- Lind ties 
0€S | cation li S | Total lids 10% 

Joined Geewth| Seine’ Growth 

32 37 49 310 2.8 8.4 62 

| — -- —- —- —— — 10 

_— — - — — - 41 

36 40 50 420 | 2.9 11.5 59 

12 — 17 25 97 | .67 | 56 

11 — 13 — .74 — 29 

20 — = 170 - 4.6 36 

15 18 20 48 1.14 1.3 47 

14 15 17 .5 37 1.0 | 1.0 31 

44); — 50 153 2.86 4.1 33 

— — — 154 — 4.2 9 

marks are established. Those have been 
chosen for which information on the great- 
est number of species could be obtained. In 
the larger animals the times given may not 
be very accurate since but few dated speci- 
mens have been examined by investigators. 
Accordingly, comparisons can only be 
rough. As a basis for further comparison the 
time taken to make 10 per cent of the total 
growth has been given. The percentages of 
time to reach each stage have been worked 
out with the time to eyelid closing expressed 
as 100. These figures are given in tables 3 
and 4. The general results are much as 
might be expected. In chronologic time the 
larger animals are slower. In comparative 
time all species are fairly alike, certainly 
within the limits of observational error, 

except that the larger species, the cow and 
monkey, and to a lesser extent, man, are 
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relatively fast in their early stages. At this 
time the number of cells to be fed is small 
and their nourishment is either within 
themselves or has but a small distance to 
travel. The question may be asked whether 
the subsequent slower relative rate is due 
to heredity or to environment, i.e., to the 
large mass of cells to be fed and to the 
pressure of surrounding cells. Are tissue- 
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stage, while the hamster and ewe are rela- 
tively slow. The cow, rabbit, rat, guinea 
pig, and horse are intermediate. After the 
10 per cent stage is reached, species con- 
form reasonably well except for the rhesus 
monkey and for man. The growth period of 
man, as is well known, is exceptionally long 
drawn out, with a marked acceleration near 

the time of puberty. Man is slowing his 

TABLE 4. TIME PERCENTAGES FOR EMBRYONIC STAGES WITH JOINING OF EYELIDS As 100 

| Primi- | 
| Nasal 

| 
| 32 . |} 5-8 16 Limb mp Ossifi- | Eyelids 

Cells Pel | Somites | Somites| Buds Pits vue cation Joined 

Cow 11 24 40 44 | 50 60 64 74 100 
Man bet |} 2 | 4 | 48 54 - 72 80 100 
Mouse | 24 40 | 49 53 60 60 70 100 
Opossum 15 42 60 80 86 100 
Rhesus monkey : 22 42 50 52 72 88 100 
Rabbit 13 33 43 48 50 55 75 90 100 

Rat 23 33 57 ‘. 63 76 80 86 100 

cultured cells from a large species slower 
in cell division than those from a small 
species? 

The opossum has a great relative acceler- 
ation of growth after the primitive streak 
stage, apparently to enable it to make its 
way from the birth canal to the pouch. 
This fact has been pointed out by Hart- 
man (29). 

Growth subsequent to the embryonic 
stage is best studied by growth or increase 
in weight curves. As a basis for comparison, 
following Brody (12), the time taken to 

reach 98 per cent of the mature weight has 
been taken as 100. This was chosen to 
eliminate some of the gradual approach to 
mature weight, of uncertain duration. 
Necessarily, the figure is approximate. The 
percentage of this growth time taken in 
making each 10 per cent of the mature 
weight has then been worked out, and the 

results are given in table 5. 
There are a number of differences be- 

tween species in the percentages of growth 
time occupied in making the first 10 per 
cent of their growth. Man, mouse, and pig 
are relatively fast growing during this 

growth during the weight percentage pe- 
riods in which growth in other species is 
most rapid and is accelerating when other 
species are becoming slower. The human 
growth curve on a percentage time-weight 
basis is almost exactly the reverse of that of 
other species. The curve for the rabbit is 
similar in trend to those of other species 
except man and monkey, but growth is 
carried on at a slower, though less change- 
able, rate. This was found to be the case 

=_— 

SMD. ete ese 

when Minot’s (46) data were plotted, but | 
as his number of rabbits was small, other | 

data were treated in the same way. The | 
same tendency was found but to a lesser 
degree. 

The extent of the data on the monkey 
(Macaca mulatta) is rather scanty, but it 

indicates a trend, which, if confirmed by 

subsequent work, is of extreme interest. For 
the first 40 per cent of its growth this spe- 
cies conforms to the general mammalian 
trend, but the acceleration is less. Then the 

rate of increase in weight slows markedly 
with a subsequent acceleration so that the 
latter part of the growth period conforms f 
to that of man, but not in the same per- 

ee 
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centage intervals. The contrast between 

the species mentioned is clearly seen in 
figure 1, which is diagrammatic so far as 

the curve for “other mammals” is con- 

cerned. 
During the period of growth, therefore, 

valid age comparisons may be made, and 
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the age curve of growth in man is really 
unique and stands out very clearly distinct 
from all other growth curves (unless it will 
be found to resemble the growth curve of 
other primates).”’ In brief, too, the growth 
phase cannot have an age equivalence with 
those of other mammals. 

TABLE 5. PERCENTAGE OF TIME (TO 98 PER CENT OF MATURE WEIGHT) REQUIRED FOR SUCCESSIVE 

PERCENTAGE WEIGHT INCREASES 

FEMALES 

First Au- 

10 Per 10-20 | 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-95 95-98 thori- 

Cent ties 

Cow 11.4 > Be 3.2 3.6 4.3 5.2 SF } 13.6-1-48.1. | Bi i RS 22 

Guinea pig 17.3 ie 5.6 5.4 5.8 6.7; 8.5 | 10.2 | 10.6 9.4 | 13.3 6 

Golden hamster 24.5 5.5 4.6 5.4 5.5 4.5 8.2 10.9 14.5 9.1 7.3 8 

Horse 18.7 3.1 3.8 3.4 3.7 4.8 S.2 9.4 | 14.5 | 11.9 | 21.6 60 

Man 6.2 7.9 | 18.2 | 16.8 | 13.2 9.7 5.3 7.0 8.8 7.4 4.8 46 

Mouse 9.6 4.2 3.1 3.1} 6.2 | 10.3 | 10.8 | 14.2 | 17.7 | 14.6 6.2 38 

Pig 8.8 2.9 3.3 3.9 4.4 5.7 7.1 | 10.0 | 16.9 | 17.0 | 20.0 45 

Rabbit 16.5 5.1 § .2 6.2 8.9 9.7 9.6 | 12.3 9.3 9.0 8.2 37 

Rat 14.0 5.7 3.8 4.5 4.6 4.5 5.7 8.7.| 25.8 | 15.5 12 6 

Rhesus monkey’ 10.1 9.5 9.1 8.5 | 15.3 | 13.8 | 10.9 6.0 4.9 6.9 5.0 55 
Sheep 23.7 | 3.7 3.8 3.8 5.3 7.6 | 12.8 | 16.7 | 10.8 6.4 5.4 

1 The monkey data include both males and females. 

they have been made in several instances 
by Brody (13). A series of such equivalences 
using the data obtained for this review is 
given in table 6, using the rat as the basis 
for comparison. Man is not included be- 
cause he is not comparable. Brody (14) has 
pointed out these facts earlier, and his way 

of stating them is so emphatic that it is 
repeated here: ‘“There are fundamental dif- 
ferences, certainly of a quantitative and 
probably also qualitative nature, between 
the age curves of man and other animals. 
This is not surprising. The surprising fact 
...is the striking contrast between the 
remarkable similarity among the growth 
curves of animals on one hand, and the 

enormous differences between the growth 
curve of man and other animals on the 
other hand. The similarity between the 
growth curves of the guinea pig, for ex- 
ample, is infinitely greater than that be- 
tween the curve of man and any domestic 
animal examined. In brief, the pattern of 
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Fic. 1. Growth curves of mammals on a per- 
centage time-weight basis. 

Abscissae, percentages of the mature weight. 

Ordinates, percentage of the time taken to 

reach 98 per cent of the mature weight which is 
required to make each successive 10 per cent gain. 
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The life span equivalents, with the rat as 
unity, are also given in table 6. They, 
again, illustrate the point that life span 
equivalents do not correspond closely with 
physiologic age equivalents. 

The main conclusion reached in this sum- 
mary is that it is unsafe to attempt to 
equate life span data to give equivalences 
over the whole life period. It may be done 

TABLE 6. AGE EQUIVALENCES DURING 

GROWTH PERIOD 

Age Age 

Equivalence Equivalence 
Species During for Life 

Growth, Span, 

Rat =1 Rat =1 

Cow 10.6 7.3 
Guinea pig 1.4 1.6 
Golden hamster 0.4 0.8 
Horse 6.8 10.1 
Mouse 1.0 0.9 
Pig 7.8 6.6 
Rabbit se 1.6 
Rat 1.0 1.0 

2.5 4.1 Sheep 

between species which are similar both in 
zoologic position and in their habits. Dur- 
ing the growth period equivalences may be 
used for all species yet examined, except for 
man, in which species the growth curve is 
entirely different from the others. While it 
does not lie entirely within the scope of this 
inquiry the substitution of other methods of 
comparison may be considered briefly. 

An old idea which has found some sup- 
port is that an individual starts out with 
the power of using a certain amount of life 
force or energy and that his life span is de- 
termined by the rate at which it is used up. 
Huxley (35) stated this idea in these words: 
“The matter of life is a veritable peau de 
chagrin, and for every vital act it is some- 
what the smaller.’ The idea is purely 
speculative with little to commend it, but 
it has been revived in another form by 
Rubner (54). He suggested that all species 
during their lives, from the end of the 
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growth period to death use the same 
amount of energy per kilogram of tissue, 
This is about 191,600 Kg. cal. He points out 

that man, alone, differs with 725,770 Kg. 

cal. His other species, horse, cow, dog, cat, 

and guinea pig, range from 141,090 Kg. cal, 
for the cow to 265,500 Kg. cal. for the 
guinea pig. I consider that he gives an un- 
duly long life for the horse and cow. Even 
in Rubner’s figures there is almost a 100 
per cent difference between his highest and 
lowest species so that the suggestion cannot 
carry much weight. If the relation did hold 
it would simply mean that, after the growth 
period, age could be equated on the basis of 
unexpended energy; this would be nearly 
proportional to the age anyhow. Probably 
after the growth period is over this is as 
safe a way of equating as any that can be 
devised. 

The question of a physiologic change 
during the postgrowth period comes in here. 
In man that is shown by the menopause. 
There is no evidence for such a change in 
other species; cessation of reproduction is 
much more gradual, for instance, in the rat 

(Asdell, Bogart, and Sperling, 3). In the 

golden hamster reproduction ceases after 
the first year but estrous cycles continue 
(Deansley, 18), so that the condition is not 

comparable to that in man. Reproduction 
usually ceases at three and one-half to four 
years in the nutria (Kraetge, 39) and at 
thirty years in the European brown bear 
(Popoff, 52), but the condition of the 

ovaries and the relation of the cessation to 
the life span are unknown. Man, again, is 
not comparable with other species so far as 
is known. 

Moulton (49) has pointed out that the 
composition of the body, calculated on a 

fat-free basis, changes with age. The water 
content declines rapidly during early de- 
velopment, then suddenly begins to decline 
very slowly; the resulting curve is hyper- 
bolic. He describes the condition at the in- 
flection as “‘chemical maturity.” It occurs 
at the approximate time that the young 
individual is capable of independent pro- 
gression, or when it is able to take solid 
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food. Moulton believes that it occurs at a 

fairly definite percentage, about 4.6 per 

cent, of the life span. Again, much depends 
upon the choice of figures. After chemical 
maturity has been reached the decline in 
water content is very slow, and figures are 
not available over the whole life of any 

ies. A chemical basis for equivalence 
might be devised, but it would probably 
have to be complex since the physiologic 
state after chemical maturity is reached 
probably depends much more on other 
factors, such as relative hormone concen- 

trations, than on water content. 

Another possibility is the use of basal 
metabolism per unit weight measurements 
as a yardstick. Basal metabolism rises for 
a short while after birth and then steadily 
falls throughout life. Unfortunately, as 
Brody (15) has pointed out, this measure is 
more dependent upon body weight than it 
is upon age, so that in order to attempt its 
use a correction for body weight would 
have to be introduced. Brody has shown 
that, in the rat, when body weight is held 
constant the basal metabolism scarcely 
varies, so that this method seems to be 

without much value. 
The main conclusion reached in this re- 

view is that no general system of age equiv- 
alence can be set up covering the whole life 
span. It may be done for equivalent physio- 
logic periods, but as soon as these change to 
a marked degree, a new set of equivalents 
must be established. Man fits less well into 
any of the systems examined than any 
other species because of the many peculiari- 
ties in his physiologic behavior. 
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ABSTRACT 

An examination was made of the various 

equivalences which could be used in comparing all 
or parts of the life span of man and other mam- 
mals. Statistics on the average age at death and the 
absolute potential longevity of certain species were 
combined in order to derive a basis for comparison 
of the total life span. Consideration of the length 

of gestation and its relation to the length of extra- 

uterine life were made. Fractional equivalences of 
periods of gestation, duration of life until puberty, 

periods of time required in the early division of the 
blastomeres, the time to make 10 per cent of total 

growth, and the time to reach 98 per cent of mature 

weight were made. F.quivalences for various ani- 
mals tended to fall into broad groups depending 

upon the animals’ relative zoologic position and 
habits. No general system of age equivalences could 
be set up covering the whole life span. It could be 
done for equivalent physiological periods but as 
soon as these change to a marked degree, a new 

set of equivalents would have to be established. 
Man fits less well into any of the systems than any 
other species because of the many peculiarities of 
his physiological behavior. 

RESUME 

Un examen a été fait des différentes équivalences 
qui pourraient étre employées en comparant toutes 
ou certaines parties de Ja vie de l’homme et celle des 

mammiféres. Des statistiques sur la moyenne de 
l’Age de la mort et le potentiel absolu de la longévité 

de certaines espéces furent combinées pour obtenir 
une base de comparaison de la longueur totale de la 

vie. Considérations de la longueur de la gestation et 

sa relation avec la longueur de la vie extra-uterine 

furent faites. Des équivalences fractionelles des 
périodes de gestation, la durée de la vie jusqu’a la 
puberté, les périodes de temps requises dans la 

premiere division des blastomeres, le temps requis 
pour l’accomplissement de 10 pour cent de la crois- 
sance totale et le temps nécessaire pour atteindre 98 
pour cent du poids & la maturité furent faites. Les 
équivalences pour différents animaux tendaient a 
tomber dans de larges groupes dépendants de la 

position zoologique relative et des habitudes de 
l’animal. Aucun systéme général des équivalences 
d’age ne put étre décidé pouvant couvrir la longueur 
totale de la vie. Cela pourrait étre établi pour des 
périodes physiologiques équivalentes, mais aussitét 
que ces derniéres changent & un degré marqué, une 
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nouvelle collection d’équivalents 
établie. L’homme s’ajuste moins bien dans aucun 
des systemes que n’importe quelles autres espéces, 

devrait étre 

ASDELL 

& cause des nombreuses particularités de sa conduite 
physiologique. 

SUMARIO 

Se hizo un examen de las diversas equivalencias 
que podrian ser usadas para comparar toda o partes 
de la duracién de la vida del hombre y otros mami{- 
feros. A fin de derivar una base o punto de com- 
paracién de la duracién total de la vida, se com- 

binaron las estadisticas de la edad promedio a la 
muerte, y la longevidad potencial absoluta de cier- 
tas especies. Se consideré6 la duracién de la gestacién 
y su relacién con la duracién de la vida extra uter- 
ina. Se hicieron equivalencias fraccionales de 
periodos de gestacién, de duracién de la vida hasta 

la pubertad, de periodos de tiempo requeriods para 
la temprana divisiébn de las blastodermas, del 

tiempo necesario para completar el diez por ciento 

alcanzar el noventiocho por ciento del peso cor- 

respondiente a la madurez. Las equivalencias de los 

diferentes animales tendieron hacia grupos amplios 
que dependian de la posicién zoolégica relativa y 

de los habitos de lus animales. No podria organi- 

zarse un sistema general de equivalencias de edad, 
que cubriera la totalidad de la duracién de la vida. 
Podria darse como equivalente, periodos fisioldégi- 
cos, pero tan pronto como estos cambiaran hasta un 

grado determinado, habria que establecer un nuevo 
juego de equivalencias. E] hombre se ajusta menos 
a cualquiera de estos sistemas generales que cuales- 

quiera otras especies, a cause de las muchas 

peculiaridades de su conducta fisiolégica. 
del crecimiento total, y del tiempo requerido para 

KPATKOE U3JIOXKEHHE 

Uccaexosanbi Opin pasH4Hble IKBUBAJeHTbI, KOTOPbIe MOXKHO 6pil10 Obl HCHOAb30BAaTb JIA CpaBHeHusA BCell 
HAH 4YaCTH AKH3HH YeNOBeKa H ApPyrHx MJekonuTaouwNxcs. Belin NpHBeeHbI CTATHCTHKH cCpesHero BO3pacTa KO 

BPeMeHH CMepTH H aOcomOTHOH NOTeHLMaIbHOH MONTOBEYHOCTH HeKOTOPbIX BHLOB C TeM, YTOObI NosyunTh 
OCHOBy JIA CpaBHeHHA BCex NepHoson x*XH3HH. Bina MpHHATa BO BHHMaHHe MpOMOJKUTeMbHOCTD TlepHoga 
OepeMeHHOCTH H OTHOWEeHHE ZTOTO K MpPOMOMKUTEADHOCTH BHEYTPOOHOM 2x«H3HH. Bolin ycTraHoOBJeHbl YacTHYHDIe 
IKBHBAJeHTbI NepHOLoB GepeMeHHOCTH, NePpHOMOB %XKH3HH LO NOAOBOK 3penocTH, cpoka HeOOXOAHNMOrO B NepBol 
cTaun feneHua GnacTOMepoB BpeMeHH, HeOOxOAMMOrO ANA LocTHxKeHHA 10% nonHOrO pocta HM BpeMeHH, Heob- 
XOAMMOrO JIA LOCTHKeHHA 98% Beca B 3pPeOM BO3PAaCTe. DKBUBANEHTHI Pa3IMYHbIX XHBOTHbIX HMeJIN TeHLeH- 

WHO COOHpaTbcA B LIMPOKHe FpyNNbl, B 3A4BMCHMOCTH OT OTHOCHTebHOrO 300N0rH4ecKOrO NOAOXKeHHA UH Xapak- 
TepHbIxX CBOcTB xXHBOTHOrO, HeBo3MOxKHO ObINO ycTaHOBHTb OO6uleH CHCTeEMbI 9KBUBAJCHTOB BO3PacTOB, KOTOpas 
Obl COOTBETCTBOBaa TeYeHHNO BCeH XKH3HH. ITO MOrAO ObITb CeNAaHO OTHOCHTeEAbHO OMHHAKOBbIX Gu3sHoONOrH- 

4YECKHX NepHOMOB, HO KaK TOMbKO ATH NOcAeAHHe B 3aMeTHOH CTeNMeHH MeHSAIOTCA, HYXKHO 6bII0 Obl COCTaBHTb 
HOBbIA px 9KBHBaneHTOB. UenopekK MeHee, 4eM KaKOH-1H60 ApyroH BHA, NOAXOMMT NOM KakylO-HHOyAb cucTe- 
MY H3-3a MHOrHX OcOGeHHOCTeH ero du3sHONOrM4eCKOrO pa3sBHTHA. 
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German Health Insurance The Fvolution 

of a Bureaucracy 
ELIZABETH W. WILSON 

GERMANY WAS ONE OF THE FIRST COUN- 

TIES TO ESTABLISH A HEALTH INSURANCE 

SYSTEM, AND IT IS IMPORTANT BECAUSE 39 

OTHER COUNTRIES HEEDED GERMANY’S EX- 

PERIENCES IN IMPLEMENTING THEIR OWN 

SYSTEMS. TO THE GERMANS OLD AGE WAS 

MERELY ONE FORM OF PERMANENT INVALID- 

ISM. THE THREE PROGRAMS, HEALTH INSUR- 

ANCE, INVALIDITY INSURANCE, AND WORK- 

MEN’S COMPENSATION INSURANCE CONSUMED 

ABOUT 10 PER CENT OF THE TOTAL WAGE 

BILL. THE EFFECT OF THE ENTIRE SYSTEM 

ACTED TO DESTROY THOSE FOR WHOM IT WAS 

ESTABLISHED, THE GERMAN WORKERS, BE- 

CAUSE IT TURNED PHYSICIANS INTO POLITI- 

CIANS, SUPPRESSED THE FREEDOM OF THE 

MEDICAL PROFESSION, AND WITH ITS GREAT 

POWER AND FINANCIAL RESOURCES BECAME 

A FRANKENSTEIN MONSTER IN THE NAZI 

BUREAUCRACY. 

He insurance should be of special 
interest to gerontologists because, 

from one point of view, old age is merely a 
form of permanent invalidism. This is the 
attitude which was taken in Germany; the 
English ultimately took the opposite view- 
point. It will be of interest to trace the 
development of the health insurance sys- 
tems in these two countries*, not only be- 
cause they represent divergent views on 
old age and other important matters but 
because thirty-nine other nations have 
heeded their experience when implementing 
their own systems. 

Ever since the end of the nineteenth 
century, German workers have distributed 

* The German system will be discussed in this 
paper; the English system will be discussed in an 
early issue. This paper was written without regard 
for recent changes in the German government. 

the costs of disability through the agency of 
three different insurance systems. They are 
the health insurance system proper, which 
defrays the costs connected with illness 
which lasts less than six months; the in- 

validity insurance system, which allevi- 
ates financial distress due to disability 
which lasts more than twenty-six weeks, 
whether it be permanent like old age or not; 
and workmen’s compensation insurance, 
which protects workers against financial 
consequences arising from industrial acci- 
dents. The first two systems are more in- 
teresting to study than the workmen’s 
compensation because the benefits paid 
for disability are almost nine times as large 
as those paid for industrial accidents and 
because the problems of health and disabil- 
ity insurance are new to us in the United 
States. We have already met and solved 
many of the problems connected with 
workmen’s compensation. The health in- 
surance system was organized six years 
before the invalidity insurance system, 
which is, in a certain sense, an adjunct of 

the older organization. 
Compulsory health insurance in Ger- 

many dates from the Law of 1883. Some 
generals advocated it on the theory that it 
would produce strong soldiers, but Bis- 
marck saw in it a political weapon with 
which to curry favor with the electorate 
against the Social Democrats. Therefore, 

the bill was passed. It did not accomplish 
its political purpose, at least at that time, 
for the Social Democrats immediately 
adopted it as a plank in their platform and, 
with it, flourished for half a century. 

Prior to 1883 there had been a few volun- 
tary health insurance funds which aided 
mine and railroad workers in times of ill- 

* 237° 
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ness by paying them small weekly bene- 
fits to reimburse them partially for wages 
lost. The law provided that insured workers 
should join health insurance organizations, 
and after 1833 many new funds (Kassen*) 

were formed. By 1885 there were 17,700 
Kassen, but they were, in general, small and 

had, on the average, less than three hun- 

dred members apiece. 
Furthermore, they were poor. The law 

compelled only those workers who made 
less than 2000 M. ($500) to enter the sys- 
tem. Because of the poverty of the mem- 
bers, the funds had no grandiose ideas 
about benefits. In fact, the per capita cost 
was less than 13 M. a year (58,000,000 M. in 
all). 

The law required that each insured 
member should be paid at least half of his 
basic wage for thirteen weeks from the 
fourth day of illness, and that he be pro- 

vided with the services of a general prac- 
titioner and certain drugs for the same 
period. Many funds paid only the mini- 
mum statutory benefits. That meant that 
about half the expenditures went to in- 
demnify wage loss and another 30 per cent 
for physicians’ services and drugs. When the 
6 per cent administration charge is de- 
ducted, it is obvious that in the early days 

there were few extra benefits given to tie 
workers. 

There is a decided element of drama in 
the growth of these small, weak funds into 

*Kassen. Plural form of German “Kasse.” 
Literally “‘cash-offices.”” Here used to designate the 
administrative divisions of the health insurance 
system in Germany. 
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an influential political bureaucracy and in 
the battle they waged for power. It is in- 
teresting to observe the change of the role 
of these Kassen from the passive one of a 
political football to the active one of ag- 
gressive competition and, finally, the funda- 
mentally important one of a missionary of 
Nazism. 

The system was popular from its incep- 
tion with both workers and employers. The 
workers liked it because for a very small 
contribution—it averaged about 1} per 
cent of the wage in 1885—they got higher 
benefits than they had received in the pre- 
insurance days. Employers did not find 
it burdensome because they had to pay 
only half as much as the workers, and only 
employees with very low wages were in- 
sured. Moreover, the system was inaugu- 

rated during a period of great prosperity. 
It is not surprising that soon political 

pressure was brought to bear to force ad- 
mission of other groups of workers. In 1885 
workers in transportation and commerce 
were included, and in 1886 certain agricul- 

tural workers were added. This meant that 
although there were less than five million 
members of the system in 1885, there were 

almost twice that number in 1889. The 
Law of 1911 added more agricultural 
laborers and domestic servants to the list 
of included industries; in 1914 the number 

of workers covered had increased to more 
than fourteen million. Other groups were 
taken in by other laws. In 1928 a blanket 
law compelled insurance of all manual 
workers and all nonmanual workers mak- 
ing less than 3600 R.M. ($858). This is 
the reason that in 1929 the largest number 
of workers covered in any prewar year 
(22,100,000) were members of the system. 

In 1941 the Nazis permitted the excluded 
groups, such as the self employed, the 
white collar workers in the upper income 
brackets, and government employees to 
join on a voluntary basis. { 

+ From the early part of the century, these 

groups were permitted to join special voluntary 
funds; in 1930 those whose earnings exceeded 3400 
R.M. ($2100) were forbidden to participate. These 
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GERMAN HEALTH INSURANCE 

In addition to the insured workers’ bene- 
fits, competition forced the funds to pro- 
vide medical benefit for their families. In 
1885 there were few funds with such de- 
pendent benefits. In fact, even as late as 

1914 only four million nonworkers had 
such protection. Fifteen years later fifteen 
million were covered, and by 1934 there 
were 80.4 dependent members for every 
100 workers (sixteen million dependents 
for about twenty million workers). This 
meant that the proportion of the popula- 
tion insured in the system had increased 
from 10 per cent in 1885 to more than 60 
per cent in 1929. If the eight million mem- 
bers of the voluntary system are included, 
one may estimate that almost three fourths 
of the population of prewar Germany were 
members of some fund. 

Another very different type of law oper- 
ated to strengthen further the more suc- 
cessful Kassen. These were laws which set 
increasingly high standards of solvency and 
forced the liquidation of such funds as 
could not meet them. The Social Code of 
1914 dissolved more than half of the 
twenty-four thousand funds which were 
operating at the time of its enactment; by 
the end of that year there were only about 
ten thousand functioning. The inflation of 
the early twenties caused great financial 
losses to many of the societies. In order to 
protect the interests of the workers, the 
Federal Insurance Code of 1924-1925 pro- 
vided for stringent standards of solvency 
and more rigid government supervision. 
This again caused the number of funds to 
be reduced. By 1938 there were only 4,500 
operating Kassen. 

The third reason for the increase in the 
size of the average fund was the change in 
the basis of membership, a change insti- 
tuted by the funds themselves. The early 
funds had been small affairs, the member- 

ship of which had been limited to workers 

in a single industry, sometimes to those in 

voluntary funds specialized in medical benefits 
but did not cover more than 85 per cent of such 
costs. Few of them indemnified the wage loss. 
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a single plant (Betreibskrankenkassen). It 
was found that in such funds the member- 
ship was too limited and the industrial 
hazards too concentrated to have a satis- 
factory dispersal of risk. Therefore, as the 
number of workers covered increased, new 

funds were formed on a territorial rather 
than an industrial basis (Ortskranken- 
kassen). 

These neighborhood funds, some of which 
had more than a million members, had one 

important advantage. They could deal 
more effectively than any less personal 
management could with the fraudulent 
claims which constitute the big problem of 
health insurance administration. 

Every country with a health insurance 
system has had difficulty in settling such 
claims. The workers who pay their con- 
tributions feel that they are entitled to their 
money’s worth. 

There are many proofs of the prevalence 
of such fraud in Germany. For instance, 
in 1928 the medical cost bill for the thirty- 
five million insured was four times as great 
as that paid by the thirty million unin- 
sured. To be more specific, that year, in a 

certain district of Aachen, only sixty-five 

out of every thousand insured workers 
failed to make some sort of a claim. Experi- 
ence has shown that claim adjustment by 
neighbors and co-workers can deal with this 
problem of malingering more efficaciously 
than can a more impersonal administration. 
However the point to be emphasized here 
is that the change from an industrial to a 
territorial basis paved the way for larger 
and larger funds. 

The fourth, and probably the most im- 
portant factor in determining the size of 
the funds was the aggressive policy pur- 
sued by many of them in liberalizing their 
benefits. They were free to do this because 
for the first forty years after the inaugura- 
tion of the system they were given a really 
unusual amount of freedom. The govern- 
ment did not interfere so long as they did 
not demand contributions exceeding 6 
(later 73) per cent of the worker’s wage and 
paid the minimum benefits. These mini- 
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mum statutory benefits included (1) a 
weekly cash benefit equal to half of the 
basic wage, to be paid for thirteen weeks 
from the fourth day of illness; (2) the serv- 

ices of a general practitioner and certain 
drugs; and (3) a maternity benefit. Com- 

petition for membership forced the Kassen 
to enlarge each of these benefits far beyond 
the legal requirements. 

In the early days the cash benefit was 
considered of primary importance by both 
the workers and the authorities. In 1885 
it was responsible for half of all expendi- 
tures made by the funds. By 1929 the ratio 
had fallen to three eighths, but, para- 
doxically enough, every aspect of this bene- 
fit had been liberalized during the inter- 
vening forty-five years. The average 1929 
benefit was many times as large as that 
paid in 1885. 

There were four reasons for this. (1) 

The expansion of coverage brought into 
the system workers who were in the higher 
wage brackets; in the early years only 
those in the lowest fifth were covered. (2) 

The period 1885-1930 was one when the 
trend of wages was upward so that the 
average 1929 wage was much higher than 
that of 1885. (3) The method of defining 
the basic wage, on which the computation 
of the benefit was based had been liberal- 
ized. In 1885 the basic wage meant ‘“‘the 
wages of an unskilled laborer in the locality, 
or 3 M.” (whichever was the smaller). In 

1929 it meant either “the mean wage in 
the class or an agreed amount not to ex- 
ceed 10 R.M.” The change in legal defini- 
tion had followed rather than preceded 
the practice of most of the funds. (4) Al- 

though the law still required only that the 
benefit paid should not be less than half 
of this basic wage, practically all funds 
paid a higher proportion. It would be safe 
to hazard a guess that the modal fund paid 
at least two thirds; some of the richer 

Kassen gave three fourths. 
In addition to paying a larger benefit, 

most funds paid it for a longer period than 
was required. In 1885 the law provided that 
the benefit should be paid for thirteen 
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weeks for sickness lasting more than three 

days. The funds generally extended the 
period of payment to six months so that 
there would be no hiatus between the time 
their payments stopped and those of the 
invalidity system began. Twenty-six weeks 
was made the legal minimum in 1911. Then 
many of the Kassen extended their pay- 
ments to nine months; some even paid for 
a whole year. Moreover, some paid even 
when there was no wage loss and theo- 
retically the benefit did not vest* at all. 

Furthermore, it was the practice of the 
richer societies to “forgive” the waiting 
period, that is, to pay the benefit from the 
first instead of the fourth day of disability. 
It is not surprising when one considers all 
these liberalizing factors that the per 
capita cost of this benefit increased from 
about 6 M. in 1885 to 37 R. M. in 1929. 

Great as was the increase in the liberality 
of administration of the wage-loss benefit 
before 1930, it was on the increased gen- 
erosity with which medical care was fur- 
nished that the competition between the 
funds really hinged. The extension of care 
to the dependents of insured workers has 
already been mentioned, but the most im- 
portant reason for the increased amount of 
the medical benefit is that in 1929 the 
term “medical care’ had a much more 
inclusive meaning than it did in 1885. At 
the earlier date it consisted almost entirely 
of general practitioner service and drugs. 
Dental care was confined to extractions. 
There was little provision for hospitaliza- 
tion, and consultations with the few special- 
ists were a rarity. By 1929 it was customary 
to furnish specialist care as well as that of 
a general practitioner. Within a period of 
twenty years the use of x-rays increased 
sevenfold. Many Kassen had their own 
sanatoria and dental clinics or shared in 
the management of such facilities with 
other societies. Provision for drugs in- 
cluded not only the simple remedies sup- 
plied in 1885 but the more expensive drugs 

* Vest. A term commonly used in insurance law 
to mean that the insured has become entitled to 

the payment of the benefit. 
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and some medical appliances. It may be 
contended that this expansion of medical 
care merely kept pace with the deveiop- 
ment of medical science. That is true, but 

this development furnished scope for com- 
petition between the Kassen. The follow- 
ing table of the distribution of the per 
capita medical costs shows to some extent 
how this was worked out. It is unfortunate 
that there is no way to show the cost of 
specialist service separately. 

1885 1929 

(M. per capita) 

Physicians, dentists and fees 2.11 23.40 
Hospitals 1.04 °° 13.08 
Medicines and other supplies 1.65 11.35 
Home benefits .06 2.37 

Total 4.86 50.20 

Another reason for the more than ten- 
fold increase in the cost of the medical 
benefit is the fact that the medical benefits 
were furnished for the same period as that 
during which the cash benefit was paid. 
The extension of the cash benefit period 
from thirteen to twenty-six, and then in 
some cases to thirty-nine and fifty-two, 
weeks doubled and then quadrupled the 
period for medical care. 
The other two benefits paid by the 

Kassen, the maternity and the funeral 

benefits, were relatively unimportant when 
compared with the cash and medical ones 
discussed above, but they also were 
liberalized. In 1885 the maternity benefit 
consisted of the payment of the cash bene- 
fit for three weeks after confinement. By 
1929 the minimum statutory benefit, which 

practically all the funds exceeded, con- 
sisted of a payment of the cash benefit for 
ten weeks, all necessary medical attendance, 

a lump sum payment of at least 10 R.M., 
and a nursing benefit equal to one-half 
the cash benefit for twelve weeks after 
confinement for nursing mothers. Smaller 
benefits were provided for dependents of 
insured workers by some funds. It is not 
surprising that the per capita cost of this 
benefit increased from 1.2 M. in 1885 to 
4.4 R.M. in 1929. 
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The funeral benefit was, to all intents 

and purposes, a life insurance policy, the 
face of which was some multiple (between 
twenty and forty) times the basic wage. 
By 1929 many of the societies were paying 
the legal maximum, although during the 
earlier years of the system they were less 
generous. 

The increased liberality of the benefits 
was perhaps the main cause of the rise in 
the per capita cost of health insurance from 
12 M. in 1885 to 95 R.M. in 1929, but the 
doubling of the morbidity rate during that 
period was of almost equal importance. 
The following table gives interesting fig- 
ures. 

1885 1929 
Per cent of members claiming ben- 

efits 42 59 
Days of sickness per 100 members 589 1,404 
Average durationofaclaimindays 14.2 25 .6 

There are several reasons for this in- 
crease in morbidity: (1) The aging of the 
population. One authority estimates that 
persons over sixty-five require more than 
twice as much medical care as do younger 
persons. (2) A great increase in the pro- 
portion of women members. In 1885 only 
eighteen out of every hundred were women; 
in 1929 thirty-eight were. The female 
morbidity rate is about two and one half 
times that of the male. 

(3) Most important of all, the growing 
realization on the part of the workers of 
their rights and privileges. This took sev- 
eral forms. In the first place, many workers 
who, before joining the system, doctored 
minor ailments at home, became accus- 

tomed to taking them to their insurance 
doctor. 

Secondly, there was the ever present 
situation of malingering. In 1928 German 
doctors estimated that about two thirds of 
their time was spent on patients whose 
physical condition did not actually require 
their skill. They admitted that probably 
not more than 5 per cent of their patients 
were conscious malingerers, but said that 
subconsciously many of them wanted to 
get their money’s worth. This is what the 
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head of the psychiatric clinic at the Uni- 
versity of Heidelberg meant when he wrote: 
“A large share of all sickness treated under 
insurance is complicated by neuroses for 
which the situation and conflicts created 
by insurance are largely responsible. Many 
sicknesses are wholly due to such neuroses.” 
A third and closely allied phase of the 

workers’ realization of rights and privileges 
is that with insurance, workers did not feel 

the economic urge to recover. The members 
of the Kassen which paid the most generous 
cash benefits actually received more for 
themselves when they were ill than they 
did when they were well and getting wages 
from which various tax deductions were 
taken. 

It is unnecessary to determine here 
whether the increase in the liberality of the 
benefits or the growing morbidity rate was 
the more important factor in causing the 
expenditures of the funds to rise. The in- 
disputable fact is they did. The Kassen 
had become a very important factor in 
German economy, for their expenditures 
constituted an appreciable part of the 
national income. 

The managers of the funds were not 
slow to appreciate the growing importance 
of their position. They built fine head- 
quarters in which to house the numerous 
administrative personnel which the grow- 
ing number of claims made necessary. In 
fact, in 1930 the administrative officials 

and workers outnumbered the physicians 
connected with the system! It should be ad- 
mitted, however, that although the growing 
arrogance of the funds was shown in luxuri- 
ous administrative arrangements, the ratio 

of administrative expense to the total ex- 
penditure was not excessive. It hovered 
closely around its modal value of 6.5 per 
cent. 

Despite the low administrative cost, the 
eightfold increase in the per capita cost 
brought the Kassen face to face with a 
financial problem: How should the cost be 
met? They adopted the methods that are 
universally used. They got as high an in- 
come as they could and practiced econo- 
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mies. The law set a maximum contribution 
rate of 7} per cent. That meant that the 
workers could not be charged more than 
5 per cent, the employers, 2}. In 1929 many 
funds were demanding the maximum 
amount, and the unions were getting wor- 
ried lest the increasing cost of health in- 
surance, added to the other deductions re- 

quired from the workers, should render 
them unable to pay their union dues. 

In 1885 the average contribution rate 
was almost 2 per cent of the basic wage; in 
1929 it was almost 6.5 per cent. However, 
because of the change in the connotation 
of the term “basic wage,” the per capita 
contributions in 1929 were almost seven 
times as great as they were forty-five years 
before. But even this was not enough to | ee 

meet the increase in costs. The funds had | 

to economize. 
Most of the economies practiced by the 

funds were at the expense of the physicians. 
The change in attitude of the doctors to- 
ward the health insurance system, brought 
about by these economies together with 
other actions on the part of the Kassen, is 
a story in itself, the chief motivating factor 
in which was the growing power and ar- 
rogance of the Kassen. In the beginning, 
many physicians were sympathetic toward 
the insurance program and gave their serv- 
ices gratis in order to help it get off to a 
good start. However, even from the earliest 
days the funds insisted on their right to 
decide which doctors should be permitted 
to enter insurance practice. They often 
chose the poorer ones, whose services they | 
could get on a cut rate basis. The medical 
profession resented this, arguing that it is 
the inalienable right of every worker to 
choose his own practitioner. The profes- 
sion thought that every qualified medical 
man should have the right to enter insur- 
ance practice. The feud became more bitter 
when certain funds insisted on arbitrarily 
assigning members to different physicians. 
The doctors claimed that free choice by 

both patient and physician was a sine qua 
non for good medical practice. 

Recriminations became still more bitter 
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when the doctors felt that the funds out- 
raged their professional dignity. There were 
two phases of this, the medical, and that 

connected with the wage-loss benefit. Most 
funds paid the physicians on a fee for serv- 
ice basis, that is, paid them separately for 

each consultation or visit. Theoretically, 

under health insurance, each worker should 

feel free to demand the services of a doctor 
as often as his needs require. However, the 
Kassen, in the interests of economy, wanted 

the doctors to give the cheapest service 
possible. They wanted a physician to see 
his patient a minimum number of times, 

and, if the malady would probably be of 
long duration, to send the patient to a hos- 

pital where the government would bear at 
least half of the cost of the treatment. 
Moreover, they wanted physicians to pre- 
scribe only the most inexpensive drugs. 
Some justification of this can be seen in the 
fact that the per capita cost of drugs not 
only increased sevenfold between 1885 and 
1929 but the Berlin funds found that the 
drug cost almost doubled in one five year 
period, 1925 to 1930. 

In order to enforce these demands of 
economy, the Kassen employed a group of 
supervising physicians. These men were 
supposed to report to the Kassen any 
cases of overdoctoring, that is, making un- 
necessary visits or prescribing too costly 
drugs. Many physicians so feared ensuing 
discipline by the Kassen and the conse- 
quent loss of prestige that Dr. Frederick 
Hoffman found that “‘treatment of serious 
afflictions is often grossly inadequate for 
purposes of a cure.” 
One other demand that the Kassen made 

of the physicians was that they should not 
certify members for the wage-loss benefit 
unless they were sure that such certifica- 
tion was absolutely necessary. This put the 
doctors in an awkward position. They felt 
that mutual liking was a sine qua non for 
the best therapeutic results, but here were 
the Kassen insisting one moment that 
doctors be sympathetic healers and the 
next, cynical sleuths. Moreover, in the 
period before the coverage of the system 
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became as general as it was in 1928, many 
physicans depended on their popularity 
to get them a private practice, the income 
from which was a very welcome addition 
to the meager one paid by the funds. On 
the other hand, since the supervising physi- 
cians did not hesitate to reverse the deci- 
sion of the practitioners, there was the 
matter of professional standing to be con- 
sidered. 
How did all this affect the doctors? It 

gave many of them a sense of overwhelm- 
ing futility. They saw certain members of 
the profession who were known to be good 
politicians rather than good physicians, 
prosper. They lost their sense of profes- 
sional dignity; they felt spied upon, 
watched, and bound up in red tape. It is 
not surprising that some doctors certified 
workers who did not deserve it. Others, for 

fear of criticism from supervising Kassen 
physicians, failed to give the workers ade- 
quate attention and the necessary drugs, 
to which they were entitled. One authority 
summed up the cause of this by saying that 
“the ethical standards [of the medical pro- 
fession] have been perceptibly lowered, 
attaining in some communities the propor- 
tions of a positive public scandal.” 

Because of this whole situation, in 1929 

5 per cent of the best physicians refused to 
participate in insurance practice. This ex- 
plains Dr. Fishbein’s statement that “‘in- 
surance practice is always second rate.” 

This, then, was the picture at the begin- 
ning of 1929. There were a group of so- 
cieties, many of them powerful in their 
own right, which were insuring the health 
of almost three fourths of the German 
people. These societies were rich and ar- 
rogant and had promised liberal benefits to 
members. The situation looked rosy. The 
only cloud on the horizon was the perennial 
feud with the physicians, and the Kassen 
had the upper hand in that because there 
were not enough patients outside the sys- 
tem to support independent physicians. Of 
course there was some government super- 

vision and had been since 1924, but so 

long as a fund paid the minimum benefits, 
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did not charge more than the maximum 
legal contributions, and turned in reports 

to government authorities, there was little 
real interference. 

Then the Credit Anstalt failed in Vienna, 

and the economic structure of Europe and 
the world tottered. The picture changed 
almost overnight for the Kassen, which 
had large commitments for overhead and 
the income of which diminished rapidly. 
Some members lost their jobs; others had 
to take wage cuts. The government insti- 
tuted a policy of price deflation. In 1928 
the average annual contribution had been 
98 R.M.; in 1933 it was only 58. The 
Kassen were desperate. 

In 1930 the government gave the funds 
some relief. It issued an emergency decree 
authorizing many drastic economies. The 
decree provided that the funds could re- 
duce the amount paid to the physicians. 
The physicians got part of this cut back 
because they were required to charge a 
nominal amount for each prescription, the 
first medical examination, and the certifi- 

cate for the payment of the wage-loss 
benefit. This threw part of the cost of 
sickness back on the suffering worker, but 
it relieved the Kassen both by reducing the 
payments to physicians and by reducing 
the claim rate. 

The decree also set up maximums for the 
wage-loss benefit, thus inaugurating a new 
policy. The Kassen were not allowed to 
pay a wage-loss benefit in excess of one 
half of the basic wage during the first 
seven weeks of sickness (60 per cent there- 
after). They could not pay the benefit for 
more than twenty-six weeks, and they were 

not permitted to “forgive” the three day 
waiting period. Moreover, if the worker still 
received wages from his employer during 
sickness, the funds could not pay his bene- 
fit. There were other restrictions about 
other benefits, and additional benefits were 

prohibited. 
This reduction in the amount of the bene- 

fits, together with a sharp decline in the 
claim rate, reduced the per capita cost of 
the benefits from 32.6 R.M. in 1929 to 
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11.9 R.M. in 1933. This was fortunate for 

the Kassen, because, under the Decree of 

1930, they could not charge more than 6 
per cent of the basic wage and had to get 
government approval every time they 
wished to change the contribution rate. 
Decidedly, things had changed for the 
Kassen! 

Government interference increased after 
the accession of the Nazis in 1933. The 
Nazis realized what a potentially powerful 
weapon the Kassen might be and spoke of 
them as the “pillars of the political par- 
ties.” Almost immediately after Hitler 
came into power, some of the funds were 

taken over by the government and operated 
by a special commission; those left under 
private management were supervised by 
Jocal, “superior,” and federal officials. 

However even this small degree of auton- 
omy was short-lived. The Decree of July 
5, 1934 transformed all the Kassen into 

government agencies which were ‘‘advised” 
by a committee representing the interested 
parties. In such a wholesale federalization, 

the fact that the power to determine the 
contribution rate was lodged with the 
Minister of Labor was of little importance. 

The fundamental change made by the 
Nazis was the conversion of the thirty-two 
thousand employees into government work- 
ers, that is, into a bureaucracy. The Nazis 

appreciated that such an organization was 
not only strong in numbers but that it was 
strategically placed. It could reach down 
into every section of every city, every 
rural community. With Hitlerian cunning, 
the highest authorities used the organiza- 
tion of the Kassen to aid in the regimenta- 
tion of the German people and the Nazifica- 
tion of the whole country. It is ironic that 
the weapon forged by Bismarck to defeat 
the Social Democrats should have accom- 
plished his purpose half a century later! 

The new administration did not alter 
the policy of the preceding government in 
regard to minimum benefits. In fact, it was 
not until 1941 that the funds were per- 
mitted to offer additional benefits, except 
in connection with the maternity benefit. 
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The government insisted that this should 
be liberalized and extended to any daughter 
in a member’s household, whether she were 

married or not. Other cash benefits were 
very small, because the wage level con- 

tinued low until 1939. 
In fact, the 1934 per capita expenditures 

were only 62 R.M. as compared to 95 in 
1929. Moreover the administrative ex- 
pense was the same (6 R.M.) at both dates. 
From the standpoint of the worker, the 
only favorable aspect of the whole busi- 
ness was that the average contribution rate 
had declined from a high point of 6.4 per 
cent iz: 1929 to 5.1 per cent in 1934, and 

that the contribution was divided equally 
between the employer and employee in- 
stead of in a ratio of two to one as was 
formerly the case. 
The smallness of the benefits, the de- 

crease in the claim rate, and the widespread 
unemployment which made workers in- 
eligible for benefits are usually given as 
the three reasons why the total expendi- 
tures of the system decreased from 2.2 
billion R.M. in 1929 to one half of that 
amount in 1934, and had only reached 1.6 

billion in 1937, the last year for which 
trustworthy data are available. However 
these are not independent factors, for un- 
doubtedly the smallness of the benefits 
was an important cause of the continued 
decline of the claim rate. On the downswing 
of the cycle, workers hesitate to malinger 
for fear of losing their jobs. When the up- 
swing begins, wages and the benefits they 
determine lag behind the increase in the 
cost of living. When the workers feel that 
the benefits are insufficient to support 
them, they are less prone to make fraudu- 
lent claims. The theory that the relation 
between the benefits and the cost of living 
has a decided effect on the morbidity rate 
is substantiated by the fact that in 1923 
when the mark became valueless, the claim 

rate decreased 50 per cent. 
The following table shows the decline 

of the claim rate between 1929 and 1936. 
It is interesting to compare the figures for 
1936 with those for 1885. 

1885 1929 1936 
Per cent of members claim- 

benefits 42 59 41 

Days of sickness per 100 
members 589 1,404 877 

Average duration of claim 

in days 14.2 66 22:2 

It is only fair to mention other explana- 
tions which have been given for the decline 
in the claim rate. One authority thinks 
that there is less strain to produce during a 
depression and that the absence of strain 
may account for the better health of the 
workers. Another authority thinks that 
employers are apt to lay off the more 
sickly employees first; therefore when 
these employees are ill, they are ineligible 
for benefits. 

Another situation may have influenced 
the continuation of the low claim rate 
after 1934. That was the regimentation of 
the physicians. The feud which existed be- 
tween the Kassen and the physicians before 
1929 has already been discussed, and it has 

been noted how restive the doctors were 
under what they considered lay supervi- 
sion. The Nazis changed this. They dis- 
banded all previous medical organizations 
and formed a huge semiofficial association, 
the Krankenkassenaerztliche Vereinigung 
Deutschlands or the K.V.D. It was headed 
by physicians who were good Nazis; per- 
haps a better way to say it would be that 
the officers were Nazis who happened to be 
physicians. This association had two func- 
tions. It was supposed to act as the liaison 
between the health insurance system and 
the medical profession, and to redistribute 

medical facilities in the interests of effi- 
ciency. 

Under this scheme, the physicians had 
no direct contact with the health insurance 
system. The K.V.D. could admit them to, 

or bar them from, insurance practice. It 
could discipline them for overdoctoring or 
for fraudulent certification of claims. Most 
important of all, the K.V.D. made all finan- 
cial arrangements and paid the individual 
physicians out of money received from the 
Kassen. Most of the doctors were paid on 
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the fee for service basis; only a few re- 
ceived a flat amount for each member on 
their lists. If the funds were not sufficient 
to pay all physicians all that was due them, 
the K.V.D. paid some doctors in full 
while others got only a partial payment. 

Under this arrangement, the average 
income of a doctor from health insurance 
was $1700 (maximum $3000). This repre- 
sented a decided reduction from the pre- 
Nazi period, Theoretically, a doctor could 
augment this income by private practice, 
but since almost three fourths of the 
population belonged to the system, there 
was actually little chance for private work. 
Naturally the physicians did not like the 
situation, especially when the K.V.D. be- 
gan to redistribute facilities arbitrarily. 
One dry comment was that “the reduction 
of fees reduced the effectiveness of the work 
of the doctors.” In 1933-1934 the phy- 
sicians struck. This last effort for profes- 
sional freedom was soon quelled; the doc- 
tors were regimented and assumed a 
semiofficial status. The bureaucracy was 
complete. 

After 1930 the health insurance system 
did not indemnify any disability which 
lasted more than six months. Those who 
suffered longer than that had to look to the 
invalidity system for relief. 

The invalidity system was inaugurated 
by Bismarck under the Law of 1889. It 
provided for the insurance of all wage 
earners and all salaried workers, except 
government officials, who made less than 
2000 M. 

The history of this system parallels, in 
many respects, that of the health insurance 
system itself. From the first there was a 
constant expansion of coverage which kept 
pace, in large measure, with that required 
in the older system. In 1892 there were 
eleven and one-half million members, in 

1936, eighteen and one-half million. This 
included all manual workers and all non- 
manual workers who made less than 
7200 R. M. At the later date, these mem- 

bers were divided between two systems, 
one of which covered salaried workers, 

the other, manual laborers. 
The laborers’ system was about six 

times as large as that of the salaried 
workers in 1930. Naturally it paid more in 
benefits and was more important from a 
political viewpoint. It will be discussed 
more fully than the salaried workers’ sys- 
tem, but salient differences will be noted. 

The invalidity institutes, which ad- 
ministered the laborers’ system, were origi- 
nally like the Kassen in that they were self- 
governing mutual organizations, based on 
either territorial or industrial lines. How- 
ever, from the first they differed from the 
Kassen in two important particulars. 
Workers had the right to choose their own 
Kasse and were assigned to one only if 
they did not exercise this right. On the 
other hand, membership in a Kasse auto- 
matically determined the invalidity insti- 
tute to which a worker belonged. Secondly, 
there was a much closer relationship be- 
tween the institutes and the government 
than between the Kassen and the govern- 
ment. The institutes depended upon the 
local government insurance offices to in- 
vestigate the validity of claims and on the 
post offices to pay the benefits. Under such 
conditions it is not surprising to find that 
the Federal Insurance Office exercised 
fairly close supervision over the institutes. 
The salaried workers’ system, from its or- 

ganization in 1911, was entirely managed 
by a government office. 

Government surveillance was easier to 
administer in connection with the insti- 
tutes than it would have been with the 
Kassen because the benefits the institutes 
paid were for long term disabilities, and 
therefore there was no necessity for case 
reviews, except at long intervals. They paid 
three and after 1911, four different types of 
pensions. These were (1) a temporary disa- 
bility pension, (2) a permanent disability 
pension, (3) old age insurance, and (4) sur- 

vivorship benefits. The modification of 
invalidity benefits over the years followed 
the pattern which was noted in connection 
with benefits paid by the Kassen. There 
was a gradual liberalization from 1890 until 
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1934 and then a decided tightening after 
the accession of the Nazis. For instance, 

from 1889 to 1911 eligibility for disability 
pensions depended on contributions having 
been made for at least five years. In 1911 
this qualifying period was shortened to two 
hundred weeks, but in 1934 it was length- 
ened again to two hundred and fifty weeks. 
The analogous period for salaried workers 
remained constant at five years. 

The pensions paid for both types of dis- 
ability were determined by the same rather 
complex formula. The formula was com- 
posed of three parts, a basic sum paid by 
the institute to all pensioners, a fixed 
government subsidy and a certain per- 
centage of all contributions that had been 
paid by the worker. The variation in these 
components is shown in the following 
table. 

1889 1924 1934 

Basic amount 60 M. 168 R.M. 84 R.M. 

Government subsidy 50 M. 72 R.M. 72 R.M. 

Amount for each contribution 

paid before October 1, 1921* 2-12 Pf. 4-30 R.Pf. 4-30 R.Pf. 

paid since January 1, 1924 20% 20% 

Dependents’ benefit 120 R.M. 90 R.M. 

* The amount of the fixed sum with these limits was determined by the wage class of the worker. 

The temporary disability pension, which 
in 1936 accounted for about one third of 
the benefit payments made by the insti- 
tutes, was originally paid only after a year 
of sickness. It will be remembered that 
prior to 1911 the Kassen were required to 
pay for only three months. This left a 
hiatus of nine months during which a 
worker might receive no payment. The law 
worked both ways. It raised the minimum 
duration of benefits to twenty-six weeks for 
the Kassen and lowered the period of insti- 
tute exemption to the same figure. In order 
to prevent duplication, the 1924 law pro- 
vided that the temporary disability pay- 
ment should be made only “after the 
cessation of the pecuniary sick benefit.” 

From 1889 to 1924, in order to qualify 

for a permanent disability benefit the 
worker had to be incapable “‘of earning in 
an employment suited to his strength and 
the ability which can be reasonably as- 
signed to him in view of his training and 
previous occupation [one sixth] of the sum 
usually earned by a physically and men- 
tally sound person of the same kind with 
similar training in the same district.” In 
1924 this benefit was liberalized by raising 
the ratio to one third. Salaried workers 
qualified for their benefits when they had 
lost one half of their earning power. 

After 1924, the dependents’ benefit was 

paid for each child less than fifteen years 
old (twenty-one, if still in school). The 

resulting pension was equal to about one 
fourth of the worker’s wage in 1936. The 
formula which determined the pension of 
the salaried workers was similar to the 
manual workers’ but more generous. The 
resulting average pension was about 375 
R.M.., or 29 per cent of the average wage of 
the members. 

Old age pensions were originally fixed 
amounts which varied with the wage class 
between 57 M. and 140 M. They were paid 
to all workers seventy years old who had 
paid seven hundred and fifty contributions. 
By 1930, the qualifying age had been re- 
duced to sixty-five and the pension raised to 
equal the invalidity pension discussed 
above. 

Since 1911, widows and orphans of in- 
sured workers who have qualified for pen- 
sions, have been eligible for pensions them- 
selves. A widow who has been incapacitated 
for twenty-six weeks or who has attained 
the age of sixty-five can demand a pension 
equal to six-tenths that for which her hus- 
band qualified before his death. Orphans 
are given a pension equal to half their 
father’s pension. 

In addition to these cash benefits, both 
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manual and salaried workers have been 
entitled to medical benefits furnished by 
their respective invalidity systems ever 
since these systems were inaugurated. Such 
benefits were also liberalized before 1934 
but were restricted by the Nazis. The cost 
in 1914 was 1.4 million M.; in 1930 it was 

24.6 million, but in 1938 only 16.8 million. 

The invalidity institutes stress preventive 
measures, with especial emphasis on tuber- 

culosis and venereal diseases. If an insured 
person fails to take the treatment pre- 
scribed, he may be deprived of his pension. 

The institutes have had a fairly exciting 
history. They were getting along pretty 
well until 1911 when the salaried workers 
were transferred to their own special sys- 
tem. This cut the membership, receipts, 
and benefits down to a very low figure. In 
fact, in 1914 contributions received from 

the members amounted to only 290 million 
M. and benefit payments to 218 million. 
The end of the First World War and the 
great inflation brought still more trouble. 
The institutes’ reserves of four billion R. M. 
were wiped out, and between 1925 and 1934 
the number of invalidity annuitants al- 
most doubled. In 1936, pensions for disa- 
bility were paid to thirty-two men and 
forty-five women out of every thousand 
members. They constituted about 60 per 
cent of the total expenditures of the 
institutes. In 1931 this observation upon 
the situation was made: “Present day 
Germany has been compared to a great 
Lazaret or home for cripples, where each 

individual is trying to get as much as pos- 
sible out of the giant pension cup.... 
Every seventh German is today a social 
pensioner.” 

It should be noted that there was no 
diminution in the claim rate of the insti- 
tutes after the 1929 crash as there was in 
the case of the Kassen. It is an interesting 
fact that in all countries in times of depres- 
sion there has been a decrease in the short 
term disability rate but an increase in the 
invalidity rate. The explanation usually 
given for the increase is that the workers 
use invalidity payments as unemployment 
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benefits, especially if they are larger than 

the unemployment compensation allow- 
ances. 

Because of the increase in the claim rate 

and the more liberal benefits, it is not 

surprising that one authority speaks of 
“ever higher contributions.” In 1889, the | 

rate was 3 per cent of the maximum wage | 

in the class (maximum 3 Pf.), but in 1930 

it was 5 per cent and the maximum pay- 
ment was 2 R.M. Even that increase was 
insufficient to put the system on a sound 
basis. There had to be a transfer of reserves 
from the unemployment system and the 
benefits had to be reduced to attain sol- 
vency. It should be noted that of the 5 per 
cent which was equally divided between 
the employer and employee, 3 per cent was 
necessary to defray the disability costs and 
2 per cent was allocated to old age pensions. 
On the other hand, in 1937 the salaried 

workers’ system was on a rather good 
financial basis. It had fewer claims than the 
laborers’ system, a more liberal govern- 

mental subsidy and had accumulated a 
reserve of three billion R.M. What will be 

the fate in postwar Germany of these or- 
ganizations with long term commitments, 
time alone will tell. 

To complete the picture, passing men- 
tion should be made of the workmen’s 
compensation system, which covered 
twenty-seven million members in 1937, 
that is, all manual workers and all white- 

collar workers making less than 8,400 R.M. 
Compared with the other systems, it was 
relatively unimportant. The following table 
gives a comparison of the benefits paid in 
millions of R.M. 

1914 1929 1937 
Kassen 506 2,050 1,423 
Invalidity (laborers) 218 1,250 1,209 

Workmen’s Compensation 117 350 314 

The payments are made possible by an 
employer’s contribution which averages 
about 1 per cent of the pay roll. 

The survey made has shown that in pre- 
war Germany, the three health insurance 
systems cost about 10 per cent of the total 
wage bill. Of this, 4 per cent was paid by 
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the workers, 5 per cent by employers and 
1 per cent by the government as a subsidy 
to the invalidity system. Out of this 
amount, what did the workers receive? 

About half of the contributions went to 
pay cash benefits, including payments 
made by the workmen’s compensation sys- 
tem. The rest, approximately 5 per cent of 
the total wage bill, was spent on the rela- 
tively insignificant administrative costs and 
on medical benefits, but it paid for only 
about half of the medical costs incurred by 
insured workers. Another third of such 
costs was defrayed by the government in 
its support of public hospitals. This shows 
that the medical care given the workers 
was extremely expensive when compared 
with the less-than- 5-per-cent of wage which 
was the cost of medical care paid by the 
average American worker in 1936. 
The crucial question is: Was such a large 

expenditure worth while? Had the health of 
the German people improved? In 1913 one 
authority said no, and pointed out that 
“the sickness rate among German workers 
has not been reduced.”” However in 1937 
another prominent physician claimed that 
“no responsible authorities in Germany 
would question the fact that the state of 
health of the German population has im- 
proved tremendously under the influence 
of health insurance.” If the latter man is 
right, the 3 per cent of the national income 
which was spent for health insurance in 
1928-1929 was well spent. But if he is right, 
why did the proportion of those claiming 
benefits increase by 40 per cent and the 
duration of claims by almost 100 per cent 
between 1885 and 1929? Such an increase 
could be explained only by lax administra- 
tion and a lowered moral standard. As early 
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as 1913, the first-mentioned authority 
claimed that there “had been a measurable 
lowering of the social and individual moral- 
ity of the German people.” 

Since the benefits for the workers have 
been problematical, are the advantages of 

the system in gains made by the phy- 
sicians? Not at all. The physicians were 
demoted from positions of free, self-reliant 
members of an honored profession to those 
of semiofficial government agents, whose 

decisions concerning patients were flouted 
and prescriptions questioned by super- 
visors who often knew less than they. The 
physician of 1937 suffered from a sense of 
futility; he knew that the leading doctors 

were often times excellent politicians rather 
than distinguished members of the medical 
profession. He felt that much of his time 
was consumed in making out reports and 
attending patients who were not really ill, 
while others who actually needed his minis- 
trations went unattended. In short, the 

German doctor just before the war could 
not give primary allegiance to his Hippo- 
cratic oath—the demands of the K. V. D., 

backed by the power of the government, 
were too insistent. 

Last, but not least, what were the effects 

of the insurance system on the welfare of 
Germany as a whole? The Kassen and, to a 

lesser extent, the invalidity institutes be- 
came powerful organizations because of 
their large membership, their many em- 
ployees, and their great financial resources. 
Indeed, they were so powerful that when 
they were operated as a Nazi bureaucracy, 
they became a Frankenstein monster 
which helped to destroy the freedom of the 
persons for whose benefit they had been 
created, the German workers. 
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ABSTRACT 

In prewar Germany the three existing health 
insurance systems cost about 10 per cent of the 
country’s total wage bill. These were health insur- 
ance, invalidity insurance, and workmen’s com- 

pensation insurance. The German attitude viewed 
old age as merely one form of permanent invalidism, 
and their system is important because 39 other 
nations heeded their experience in implementing 
their own systems. Of the 10 per cent, 4 per cent 
was paid by the workers, 5 per cent by employers, 
and 1 per cent by. the government. About half of 
this money was paid out in cash benefits, and the 
rest was spent on medical benefits and administra- 
tive costs. Did the health of the German people 
improve because of this program? Authorities dis- 

agreed, but statistics show that those claiming 
benefits increased by 40 per cent and the duration 
of claims by almost 100 per cent during the first 
forty-five years of the program. The German 
physicians suffered from the system because they 
were no longer free, self-reliant members of a pro- 

fession but semiofficial governmental agents. Many 
doctors became excellent politicians rather than 
distinguished members of the medical profession. 

The entire program became so powerful because of 
its large membership and great financial resources 

that it developed into a Frankenstein monster in 
the Nazi bureaucracy and helped destroy the free- 
dom of the German workers. 

RESUME 

Dans |’Allemagne d’avant-guerre, les trois sys- 
temes d’assurance pour la santé existants cou- 
taient 10 pour cent de la facture totale de salaire 
du pays, C’étaient: l’assurance pour la santé, |’assu- 
rance contre l’invalidité, et l’assurance de compensa- 

tion pour les ouvriers. Les allemands regardaient la 
vieillesse simplement comme une forme permanente 
d’invalidité et leur systéme est important parce que 
39 autres nations observérent leur experience avant 
d’instituer leur systeme propre. Des 10 pour cent, 
4 pour cent étaient payés par les ouvriers, 5 pour 
cent par les patrons, et 1 pour cent par le gouverne- 
ment. Environ la moitié de cette somme était 
déversée en paiements au comptant et le reste em- 
ployé pour la dépense médicale et administrative. 
Ce programme améliora-t-il la santé du peuple 
allemand? Les autorités ne sont pas d’accord, mais 

les statistiques montrent que la quantité de ceux 
qui réclamaient des paiements augmenta de 40 pour 
cent, et la durée des réclamations de presque 100 
pour cent pendant les premiéres quarante-cing 
années du programme. Les médecins allemands 
souffrirent du systeéme car ils n’étaient plus des 
libres et responsables membres d’une profession, 
mais des agents demi-officiels du gouvernement. 
Beaucoup de docteurs devinrent d’excellents poli- 
ticiens plutét que des membres distingués de la 
profession médicale. Le programme tout entier 
devint si puissant 4 cause de l’énorme quantité de 
ses adhérents et de ses immenses ressources finan- 
ciéres qu’il se développa en un monstre-Franken- 
stein au milieu de la bureaucratie nazie et contribua 
a détruire la liberté des travailleurs allemands. 
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SUMARIO 

Los tres sistemas de seguro de salud existentes 
en la Alemania de la preguerra costaban cerca del 
diez por ciento del total de los salarios de todo el 
pais. Estos eran seguros de salud, de invalidez y de 

compensaci6n de trabajadores. El punto de vista 
aleman fue considerar la vejez como una simple 
forma de invalidez permanente, y su sistema es 
importante porque otras treintinueve naciones 
aprovecharon estas experiencias para suplir las 
deficiencias de sus propios sistemas. Del diez por 
ciento mencionado, cuatro por ciento era pagado 
por los trabajadores, cinco por ciento por los 

acuerdo, pero las estadisticas prueban que aquéllos 
que demandaban tales beneficios aumentaron en un 
cuarenta por ciento, y que la duracién de las de- 
mandas aumenté6 casi el ciento por ciento durante 
los primeros cuarenticinco aiios del programa. Los 
médicos alemanes sufrieron con este sistema porque 
ya no fueron por mucho tiempo miembros libres 
de una profesién, duefios de su propio destino, sino 
agentes semi oficiales del gobierno. Muchos doctores 
se convirtieron en excelentes politicos en vez de 
seguir siendo miembros distinguidos de la profesién 
médica. E] programa entero lleg6 a ser tan poderoso 
a causa de lo numeroso de sus miembros y de sus 
grandes recursos financieros, que se convirtié en una 
especie de monstruo, un Frankenstein de la buro- 
cracia nazi, que contribuyé a la destruccién de la 

libertad de los trabajadores alemanes. 

patrones y uno por ciento por el gobierno. Alrededor 
de la mitad de este dinero era devuelto en forma 
de beneficios en metdlico, y el resto se gastaba en 

forma de beneficios médicos y gastos de administra- 
cién. ¢Mejoré la salud del pueblo alemdn a causa 
de este programa? Las autoridades no estan de 

KPATKOE HU3JIOXKEHHE 

B xosoenHot TepmMaHun TpH CyulecTBYWUIHe CHCTeEMbI CTPaXOBaHHA 3A0POBbA CTOHAM NpHMepHO 10% 06- 

wei 3apa6oTHOH MaAaTbI B CTpaHe. CyulecTBOBatO CTPpaxOBaHHe 320POBbs, CTpaxOBaHHe Ha CAy4aH HHBAAHAHOCTH 

H CTpaXOBaHHe BbINAaTh KOMMeHCauHH paOouu“m. OTHoweHHe K cCTapomy Bo3pacTy B lepmMaHHH 6biIa0 MpocTo, kak 

kK O1HOH H3 OPM NOCTOAHHOH MHBANHAHOCTH, M 3Ta CHCTe€Ma 3aCTY2KHBaeT BHHMAHHA, Tak Kak K He 6oabwoh 

MHTepec nposBaaau 39 ApyrHx HallMOHaAbHOCTeH Cc TOUKH 3peHHA NpHMeHeHHA ONLITa TepMaHHH K HX COO6CTBeH- 

Ho cucteme. V3 10%,— 4% BbiInaayHBanoch pa6ounMH, 5% HaHHMaTeAAMH H 1% rocyxapcrBoM. OKkoao noj0- 

BHHbI H3 3TOH CYMMbI BbINAaYHBaNach HAaATHYHBIMH H OCTaAbHaA YaCTb TpaTHAacb Ha MCAHUMHCKYWO NOMOUIb H 

alMHHHCTpaTHBHbIe pacxoabl. Cnoco6cTBoBata AM 3Ta CHCTeMa yAy4leHHWO 3f0poBba HacaeHHua Tepmannn? 

ABTOPHTeETHbIE HCTOUHHKH 3TO OTPHUAlOT, HO CTaTHCTHKa NOKAa3bIBaeT, YTO B TeYeHHe NepBbIX COPOKa MATH eT 

CyYWECTBOBaHHA 3TOH NporpaMMbl CTPaXOBaHHA, BLITOAbI NOAyYaeMble OT CTpaxOBaHHA yBerNYMANCh Ha 40%, HU 

cpoK feficTBHA CTpaXxOBbIX mpeTeH3ui — nouTH Ha 100%. Hemeukune Bpaun cTpasaau OT 3TOH CHCTeMBI, TaK Kak 

OHH, NoTepaB CcBOGOLY H yBepeHHOcTb B ce6e Kak NpodeccnoHarbl, dbakTH4eCKH NpeBpaTHANCh B NOAyO@UUHAAb- 
HLIX areHTOB rocygapctTBa. Muorve u3 BpayeH npeaxnounn cTaTb O6AeCcTAUIHMH NOAMTHYECKHMH esTeAAMH, 4eM 
BbIMAIOWIMMHCA PaGOTHHKaMH MeAHUHMHCKOH HaykH. Bea nmporpamMMa cTata MOUWHOH, Orarofapa MHOTOUHCAeH- 
HOMY YeHCTBY HM OFPOMHbIM HHaHCOBbIM HCTOUHHKaM, NpeBpaTHBUIHCb TaKHM O6pa30M B HcnOAHHAa Frankenstein 
B HallucTcKOH 61opoKpaTHyeckOH clHcTeMe, KOTOPad cNOcO6cTBOBada pa3sPpYUIeHHWO CBOGOAbI HEMeLKHX pa6o4yHXx. 
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INET co VNC RBEN n  B 
Ponce de Leon Again 

Most people fear becoming old, but even 
more they fear and dread the infirmities of 
age with the loss of efficiency and produc- 
tivity. Any promise for postponing the de- 
bilities of the later years is read with avid- 
ity. A public which has accepted the re- 
sults of research as demonstrated by the 
antibiotics, the sulfonamides and penicillin, 
by blood plasma, and in the most dramatic 
fashion by the atomic bomb, not only ac- 
cepts the results of research, but confi- 
dently expects miracles as a result of medi- 
cal research. 

An article entitled “Tomorrow You May 
Be Younger” in a recent issue of the most 
widely distributed pocked-sized magazine 
encourages the oldsters to hope again for 
the Fountain of Youth. 

This is a digest of a report of the investi- 
gations of Bogomolets, which appeared in 
1941 in the Russian language. He had been 
investigating the functions of a specific 
group of cells in the body known as the 
reticulo-endothelial system, known for 
years to be of primary importance in the 
defense of the body against infection. Ac- 
cording to his report, he has prepared an 
antiserum, ACS, which stimulates these 

cells or perhaps prevents the normal invo- 
lution of aging in these cells. 

s. 

The establishment of the JouRNAL oF GERONTOLOGY has been made possible by | 
a grant from the Josiah Macy, Jr. Foundation in support of the editorial office. 

This is an important concept. Bogomo- 
lets’ work has stimulated a great deal of 
talk. Certain laboratories in this country 
are attempting to repeat the observations, 
but there has been no published confirma- 
tion in any scientific or medical journal. 

The investigator must always retain an 
open mind, but view with healthy skepti- 

cism work of a revolutionary nature until 
it has been confirmed. The present status 
of Bogomolets’ anti-reticular cytotoxic 
serum (ACS) is that it is interesting but 
unconfirmed in any detail. 

The general article for the public about 
Bogomolets’ work was written by one of 
the most distinguished and honored jour- 
nalists of our time, William L. Laurence of 

the New York Times. The superior quality 
of his writing on nuclear physics and atomic 
energy has been recognized by all and ap- 
proved by those physicists involved. It is 
unfortunate that Mr. Laurence has used 
his great gifts of lucid exposition to promise 
quick clinical relief from the infirmities of 
old age, including arteriosclerosis, hyper- 
tension, and cancer as he did in this article. 

The most enthusiastic investigator or 
physician would hesitate to issue a dated 
promissory note as does Laurence when he 
says that ‘‘the Bogomolets anti-age serum 
can be made available to the American 

€ 

*252> 

2. = 

The hieroglyphics, ‘“The Beginning of the Book for Transforming an Old Man 
into a Youth,” at the top of this editorial page, are from the Edwin Smith Surgical 
Papyrus, translated by Professor John Breasted, University of Chicago Press. 
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We all hope to modify the process of ag- 
ing, but we are likely to grow young very 
slowly. 

Research 
For obvious reasons, life insurance com- 

panies have a large interest in increasing 
the life span. Because of this interest, the 
American Life Convention and Life Insur- 
ance Association of America has sponsored 
the creation of a fund for fundamental re- 

search bearing on cardiovascular disease, 
including rheumatic fever, hypertension, 
arteriosclerosis, and allied disorders. One 
hundred and forty-six companies in the 
United States and Canada are cooperating 
in the plan. An advisory council of eight 
members was created which will assist the 
board of directors of the fund in making 
grants. They are: Dr. Francis G. Blake, 
chairman, Yale University School of Medi- 
cine, New Haven, Connecticut; Dr. Er- 

nest W. Goodpasture, Vanderbilt Univer- 

sity School of Medicine, Nashville, Tennes- 

see; Dr. Eugene M. Landis, George Higgin- 
son professor of physiology, Harvard Medi- 
cal School, Boston, Massachusetts; Albert 

Baird Hastings, Ph.D., Hamilton Kuhn 

professor of biochemistry, Harvard Medi- 
cal School, Boston, Massachusetts; Dr. 

Robert F. Loeb, professor of medicine, Co- 

lumbia University College of Physicians 
and Surgeons, New York; Dr. Cyril N. H. 

Long, Sterling professor of physiologic 
chemistry, Yale University School of Medi- 
cine, New Haven, Connecticut; Dr. Seeley 
G. Mudd, professor of experimental medi- 
cine, University of Southern California 

School of Medicine, Los Angeles, Califor- 
nia; and Dr. Cecil J. Watson, professor of 

medicine, University of Minnesota Medical 
School, Minneapolis, Minnesota. The coun- 

cil was nominated by a committee of four 
physicians including Drs. Alan Gregg, 
director of medical sciences, Rockefeller 

Foundation, New York; Alfred N. Rich- 

ards, vice-president in charge of medical 
affairs, University of Pennsylvania School 
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of Medicine, Philadelphia; Lewis H. Weed, 
director of the school of medicine, Johns 

Hopkins University, Baltimore; and Dr. 

Blake. 
Funds became available January 1, 1946, 

and grants will be made for varying periods 
of time with the specific requirements of tke 
research problems. (Journal of the Ameri- 
can Medical Association, 129:1279, 1946). 

p 
Postgraduate Geriatrics 

Now, when there are great interest and 
increasing demand for postgraduate educa- 
tion by physicians returning from the 
services, is the.time to think of post- 
graduate courses in geriatrics. At least one 
institution has arranged a course entitled 
“Disease in the Aged.” Dr. Frederic D. 
Zeman has arranged, at the Mt. Sinai Hos- 
pital and the Home for Aged and Infirm 
Hebrews under the auspices of Columbia 
University in New York City, lectures and 
clinics each Thursday afternoon. 

The syllabus for 1945-1946 gives as 
titles of each exercise and as lecturers: 
Introduction—Dr. Zeman; Infections in 

Old Age—Dr. Zeman; Neoplastic Diseases 
in the Aged—Dr. Gerber; Cardiovascular 
Disease in Old Age—Dr. Wallach, Dr. Ze- 
man, and Dr. Siegal; Respiratory Tract in 
Old Age—Dr. Wallach; Physical and Men- 

tal Hygiene of Old Age—Dr. Zeman; Gas- 
trointestinal Disease in the Aged—Dr. 
Siegal; The Endocrine Glands in Old Age— 
Dr. Gerber; Musculoskeletal System—Dr. 
Wallach; The Eye and Ear in Old Age— 
Drs. Rosenwasser and Kornzweig; The 
Central Nervous System in Old Age—Dr. 
Zeman; The Mind in Old Age—Dr. Zeman; 
Therapeutic Problems in the Aged, Includ- 
ing Surgery—Dr. Zeman. 

Each two hour period will consist of an 
informal talk for thirty to forty-five min- 
utes, and the demonstration of patients or 
bedside rounds for the remaining time. 

p 
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Society of Friends 
In recent years the rapid rise in the per- 

centage of older people has been brought 
increasingly to the attention of the Quak- 
ers, or Friends, as they are called. As Leon 

Thomas Stern writes in Sixty-Five and 
Over: “Since its origin the Society of 
Friends has had...a deep sense of re- 
sponsibility for the aged... .” And so, in 
1943, a survey was undertaken to study the 
reasons for the increasing proportion of old 
people, the problems caused by this in- 
crease, and present care and services for the 
aged. 

It was found that nearly 20 per cent of 
the Quaker membership is 65 or over, 

whereas in the general population the ratio 
of the aged is under 10 per cent. Though 
both figures are higher than ever before 
because today the diseases of infancy, child- 
hood, and middle age have been largely 
brought under control, the much higher 
proportion of older people among Friends 
“may suggest—that Friends are economi- 
cally favored and have in their environment 
and mode of life, conditions advantageous 
to longer life. It may also connote a lower 
birth-rate in our Society.” 

Despite the increased proportion of old 
people in the population, they have been 
neglected until recently by the medical 
profession, emphasis having been upon the 
diseases of earlier years rather than upon 
such degenerative diseases as arteriosclero- 
sis and hypertension. Approximately one 
quarter of the older Friends in congregate 
institutions were under medical care, it was 

found. However today a new medical art— 
geriatrics, the treatment of diseases of the 
aged—is becoming a specialty of physi- 
cians. 

Although few older Friends were found 
to be in want, this has not been true in the 

general population, but under the Old Age 
and Survivors Insurance Law (part of the 
social security program) the financial 
problems of old age are being met to a 
greater extent than ever before. 

However, “‘as one Friend puts it, ‘the 

most important problems of old age are not 

financial at all and are not limited to an 
one social class. They are the need for 
somewhere to live, something to do, some- 

one to care’.”” With apartment living and 
the decline of the home as a family center, 
old people no longer have the responsibili- 
ties and hence the rights and privileges 
they once had. When old people are ill or 
replaced in their jobs, there is often no 
place for them with relatives. It was found 
that almost one out of every eight Friends 
over 65 was living alone or in a congregate 
institution. 

Institutional care for the aged among 
Friends is at a high level. Even in the seven- 
teenth century, in England, their alms- 

houses were not the dreaded poor-houses of 
the times, but ‘“‘administered in tenderness 

and love.” About fifty years ago the first 
boarding home for older Friends was es- 
tablished. Today there are many of these 
boarding homes, with infirmary facilities, 
activity programs and recreational oppor- 
tunities, all features advocated for the aged 
in institutions. 

However, ‘“‘Most old people are not in 
institutions, public or private, nor in board- 
ing homes. They are with us as our neigh- 
bors in the community. . . . This is probably 
as it should be according to the modern [ 
conception. Old people should remain in 
the community as part of its life stream as | 
long as they are able. . . .”” This new attitude 
toward old age means that more must be 
done for old people in community and per- 
sonal service. Hobby shops, work shops, 
and Golden Age Clubs to supply social life, 
as in Philadelphia, are being formed. Guid- 
ance clinics, sometimes set up by older 
people themselves, are being established. 

It is suggested that the individual Friend 
can do a number of things for older people, 
all of which are applicable to the general 
population. To mention only a few: Visit 
the older people of one’s acquaintance and 
invite them to one’s home, be interested in 

their interests and problems, and be con- 

cerned for the correction of abuses in insti- 
tutions and the raising of their stand- 
ards. 
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State Geriatrics 

Realization of the obligation of the state 
to the older members of the population is 
well illustrated in the establishment of the 
first and only State Division of Adult 
Hygiene and Geriatrics as a part of the 
Indiana State Department of Health. Di- 
rector of the new division is Dr. William F. 
King of Indianapolis, former health com- 
missioner of Indiana. The Journal of the 
Indiana State Medical Association points 
out that the public health administration 
is dealing in a relatively new and untried 
activity in a field of more than 13 million 
persons in the United States over 60 years 
of age. 

In order to study the problems and proc- 
esses of aging, including some of the more 
common diseases and disabilities associated 
with it, the Indiana University School of 
Medicine and State Health Department 
held a one day geriatric institute at the 
university on May 22. In attendance were 
physicians, educators, dentists, nurses, 

representatives of industry and labor, and 
all interested in the medical, social, and 

economic problems involved in the field of 
aging. A discussion was held on health 
guidance in maturity, mental hygiene and 
geriatrics, with a symposium on diseases of 
advancing years, including cardiovascular- 
renal diseases, arthritis, cancer, eye and ear 

diseases, and endocrine therapy. Dr. Ed- 
ward J. Stieglitz, consultant in gerontology 
to the National Institute of Health, spoke 
on geriatric medicine at the afternoon 
session. Also included was a discussion of 
aging as an industrial health problem by a 
representative from both labor and man- 
agement and an industrial physician. 
(Journal of the American Medical Associa- 
tion, 130:1039, 1946). 

P 
Expansion of Social Security 

Chairman Arthur J. Altmeyer of the 
Social Security Board, first witness called 
by the House Ways and Means Committee 

in a complete study of the present social 
security program, recommended inclusion 
of all gainfully employed in the federal re- 
tirement and survivors’ insurance plan. He 
asked Congress to provide a substantial in- 
crease in benefits. 

Altmeyer suggested taking in approxi- 
mately 21,000,000 agricultural, domestic, 

and governmental workers, self-employed 
small business men and farmers, giving 
them special provisions so they will not be 
dissatisfied because of their late entrance 
into the system. 

Altmeyer pointed out to the committee 
that the present level of benefits paid on 
retirement at the age of 65 was inadequate 
because of increased living costs since 1939. 

Some provision should be made for vet- 
erans who have paid no social security dur- 
ing the time they served in the armed 
forces, he said. 

Present tax rates of 1 per cent on em- 
ployer and employee are “probably suffi- 
cient to cover the total costs of the ex- 
panded program for the next 5 years or 
more,” but a program of “‘practically com- 
plete coverage” may require an eventual 
increase to 7 per cent of payrolls, Altmeyer 
said. 

B 
Today’s Old Folks Homes 

Many modern homes for the aged are no 
longer bitter dreary places usually exem- 
plified by the typical “poor farm.” Today 
the institution for the aged resembles a 
swank up-to-date summer resort complete 
with beautiful grounds and all the conven- 
iences of modern living. 

According to Sue Travis in her article, 
“Putting Your Folks in the Old Folks 
Home” appearing in the March issue of 
Facts, there is a shortage of such homes 

brought on in part by the ever increasing 
number of old people in our society. Hous- 
ing conditions, urbanization, small families, 

and higher standards of living also con- 
tribute to the increased demand for old 
people’s homes. 
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The majority of such homes are denom- 
inational which often presents a problem 
because a person must have active member- 
ship in a church or denomination for ad- 
mission, says Miss Travis. The second 
largest group is the endowed nonsectarian 
institution. There are also homes run by 
fraternal organizations and homes for 
national groups. 

Private homes base admission on religion, 
age, reasonably good health, and the candi- 
date’s need and desire for admission, ac- 

cording to Miss Travis. There is an attempt 
to select people with similar social and eco- 
nomic background which makes for more 
congenial living. In most homes a person 
decides for himself whether or not he wishes 
to enter—there is no stigma of being 
“shoved in.” Thus he is more apt to be 
happy in his new environment because it is 
of his own choice. 

One of today’s big problems in many 
homes is lack of help. The guests in most 
homes care for their own rooms and in war- 
time took over many of the other household 
duties. One of the permanent problems of 
these homes, however, is their inability to 
cope with mental sickness in old age. 

In the postwar world social workers are 
promoting not only many more progressive 
homes, but public housing projects with 
sections especially designed for the needs 
of old people. 

Changes of Old Age 

Old age is inevitable and few people pass 
the half century mark without showing 
some of the ravages of time, says A. C. Ivy 
in his article on ‘‘How You Grow Old” in 
the March Hygeia. 

Certain almost inevitable changes occur 
as a person increases in years. The nose 
grows in size, and the sense of smell may 
diminish to the extent of 55 per cent after 
the age of 45, says Dr. Ivy. The high- 
pitched, wavering voice of some old people 
may be explained by the fact that the organ 
of voice, the larynx, usually drops with age. 
Anemias are common in the older person 

because of the “clumping” of the blood as 
manifested in the healing of wounds. Other 
changes include loss of elasticity of the 
tissues of the lungs, fading of the sense of 
taste, the wasting away of the gastric mu- 
cous membrane after 40 years of age, and 
the failure of the stomach to secrete a suf- 
ficient amount of gastric acid. 

Decline of muscle strength is widely vari- 
able. In general muscle strength declines 
after the age of 30 years, says Dr. Ivy. 
However, some men of 70 possess greater 
muscular strength than a man of 25 and in 
such men a significant decline may not oc- 
cur until 90 years of age. At the age of 
60, 40 per cent of the American people 
have lost their teeth. 

Aging of the skin is clearly evident— 
wrinkling, baldness, and abnormality of 
the nails of the feet and hands. Wrinkles 
are due to the loss of the liveliness of elastic 
tissue and the decrease of subcutaneous fat. 

Age impairs the vibratory and pain 
sense, taste, hearing, and vision. Tests 

have shown that some young individuals’ 
work was poorer than the average of the 
older, and that a few older individuals’ 

work exceeded the average of the young, 
says Dr. Ivy. However, the average per- 
formance of the younger is better than that 
of an older person. But there is no evidence 
that a person should stop learning after 45 
because of the belief that he is too old to 
absorb knowledge. 

“Aging occurs in the central portion of 
tissue cultures, apparently because it is 
difficult for nourishment to diffuse in and 
waste matter out. Some botanists believe 
that certain trees, if not subjected to dis- 
ease and injury, would live indefinitely, if 

their size did not interfere with obtaining 
nourishment from the soil and circulating 
it to the growing parts,” says Dr. Ivy. 

This knowledge plus the fact that the 
walls of arteries progressively thicken and 
lose elasticity with age supports the view 
that man lives as long and as completely 
as his arteries permit. A man might live in- 
definitely if his arteries didn’t wear out, 
providing of course that he could be free 
of disease. Dr. Ivy stresses that an increase 
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in knowledge pertaining to the effect of 
diet, exercise, nervous and endocrine influ- 

ences on the cardiovascular system will be 
necessary. Prevention of disease which 
attacks this system would prolong life and 
make declining years more worthwhile. 
However, the arteries of different persons 
do not respond alike, which is one reason 
why it will be difficult to find a practical 
method for extending the life span. But we 
need no longer regard the life span as fixed 
at a certain point, as it is entirely possible 
that a significant number of more useful 
years may be added to the length of life. 

B 
Population and Social Security 

In a representative metropolitan area of 
the United States 17,100 persons out of an 
approximate population of 1,250,311 are 
receiving old age and survivors’ insurance 
as of the first quarter of 1946. This is about 
1 per cent of the total population of the 
area, which includes St. Louis, St. Louis 

County, and seven adjoining counties. 
Payments are being made in the follow- 

ing categories according to the report of the 
St. Louis Social Security Board: 

Retired workers aged 65 or over..... 8 ,400 
Children of deceased workers....... 4,300 

Wives over age 65 of retired workers .2 ,700 

Widows under 65 with children in 

It will be interesting to note this figure 
from year to year and watch its rise. 

According to W. R. Williamson in his 
article on “Budgeting for Social Security” 
in the winter issue of the JoURNAL OF 
GERONTOLOGY, the number of potential 
aged beneficiaries may lie between six and 
seven million persons per year for the entire 
United States. Looking forward toward the 
end of the century, there may well be 
double this number. 

p 

Social Security Payments 

Since 1940, when the old-age and sur- 
vivors’ insurance program of the Social 
Security Act went into effect, over one bil- 
lion dollars has been paid to retired workers 
and to their surviving dependents. Of this 
total, 56 per cent went to the workers and 

their families in the form of monthly bene- 
fit payments, and 44 per cent to the sur- 
vivors of deceased workers. 

Under the provisions of the act, a com- 
mercial or industrial worker is entitled to 
receive monthly benefit payments when he 
retires at the age of 65 or older. His wife, 
if she is at least 65, is likewise entitled to 
payments, as are any children under 18. 
When the worker dies, monthly benefit 
payments continue to Le paid to his widow 
if she is over 65, and to his children under 

18. If the widow is younger or the children 
older than these prescribed ages, payment 
is made in the form of a lump sum. 

The war brought about a reduction in the 
number of retired workers receiving pay- 
ments. About 90,000 of the 650,000 re- 

tirees now on the benefit rolls returned to 
work, and their benefits were, of course, 

suspended. At the present time there are 
probably about 750,000 workers aged 65 
or over who are eligible for benefits but 
who have not filed application for them 
because they are still employed. 

Also as a result of wartime employment 
conditions, assets of the Federal Old-Age 

and Survivors Insurance Trust Fund in- 
creased sharply. More people have had 
steady work and at higher rates of pay. 
At the same time, benefit payments have 
been fewer than expected because of the 
many thousands of older workers who re- 
mained on their jobs during the war years 
or returned to employment after the age of 
65. At the time the billion-dollar mark in 
payments was reached, the Treasury de- 
posits of the Fund were over seven billion 
dollars. 

In the future, however, the rate of pay- 

ment will probably increase rapidly as 
more and more older workers leave the jobs 
they held during the war years, while most 
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of those already on the benefit rolls remain 
there. 

It is possible that during 1946 alone, 
benefit payments will total close to half a 
billion dollars—half the total sum paid out 
in the past six years. 

> 
Survey of Homes 

The almshouse as a means of caring for 
old people in the United States is gradually 
disappearing. Supported by public charity, 
it has always been regarded as a last resort 
and as carrying a bitter social stigma. The 
United States Bureau of Labor Statistics 
reports that one reason for its end is public 
realization that it is socially undesirable 
to throw all destitute persons together, and 

so most states began some years ago to 
establish separate institutions for the fee- 
ble-minded, epileptics, orphan children, and 
senile persons. The establishment of the 
Federal Social Security Act enabled many 
older persons to live independently outside 
of the almshouse. Thus there has been a 
tendency toward conversion of the alms- 
house into an infirmary or toward the es- 
tablishment of new centralized institutions 
to care for ailing aged. 

Some of the old people’s homes in the 
United States are frankly charitable insti- 
tutions toward which the resident contri- 
butes nothing. Others are philanthropic in 
nature, inasmuch as the resident, although 
he has contributed either in the form of a 
fee at time of admission or previously 
through dues to the supporting organiza- 
tion, must often pay an additional subsidy 
to cover the cost of full support. No social 
stigma is attached to residency in an old 
people’s home— in fact, many of the guests 
are financially capable of maintaining 
themselves elsewhere but prefer the com- 
panionship and care available in a home. 

The Bureau of Labor Statistics in 1939 
made a survey of all such homes in the 
United States and found that there were 
facilities to care for 100,000 old people in 
1,428 homes. 

Homes vary as to entrance requirements, 
Among the most general are age, usually 
65, sex, financial, membership, and char- 

acter requirements. Aged women are better 
cared for than aged men. A vast majority 
of homes refuse to take mental cases. Most 
of them specify that the applicant must be 
in “normal health,” meaning thereby a 
state of health normal for the person’s age. 
Others further specify that the applicant 
must be free from communicable disease or 
from certain named ailments, including 

tuberculosis, cancer, paralysis, and dia- 

betes. Once accepted, the old person be- 

comes a life member, entitled not only to 
food and shelter for the rest of his life, but 

also to clothing, laundry, medical and 

nursing care, and burial. The majority of 
homes provide complete care; however, a 
few accept guests only on payment of 

regular weekly or monthly rates which 
provide only room and board. 

Nearly 65 per cent of the homes require 
some contribution from the resident, either 
in the form of a flat sum paid at entrance 
or a specified weekly or monthly rate. A few 
institutions taking life-care residents set 
the entrance fee in accordance with the life 
expectancy of the incoming resident. The 
majority of homes receive the greater part 
of their support from a sponsoring organi- 
zation, ranging from labor organizations to 
religious and fraternal orders. 

Several new types of homes have come 
into existence designed to care for recipi- 
ents of public old-age assistance. In some, 
only the housing is provided at low rates, 
the older person maintaining himself other- 
wise. In others, recipients have banded to- 
gether to run houses on a cooperative basis. 
Some of the institutions are full to over- 

flowing with long waiting lists, while others 
do not nearly reach capacity. In the whole 
group of homes for which information was 
available, vacancies formed 11.7 per cent 

of the total capacity. Although many of 
the homes expect the residents to assist 
about the home in light tasks, most of them 
employ one or more paid workers. 

Only 6.9 per cent of the homes reporting 
could care for 200 or more residents; a 
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third had a capacity of fewer than 25 per- 
sons. In 1939 the reporting homes had a 

capacity of 92,592 which, applying this 
average to the nonreporting homes, means 
that the United States can care for about 

100,000 old people. 
In most cases the majority of homes are 

found in the industrial areas. New York is 
far in the lead, with Pennsylvania, Illinois, 

California, and Ohio following. There are 
comparatively few homes in the agricul- 
tural states. According to population, how- 
ever, only ten states have capacity for car- 
ing for over 100 per 100,000 of their 

population. 
Among the institutions for which reports 

were received were 72 to which admission 
is limited to specific occupational groups, 
with a total capacity of 15,142. There are 
50 homes which take only colored people, 
37 restricted to specific nationalities, and 6 
designed especially for the care of the aged 
in specific handicapped groups. 

The Bureau of Labor Statistics reports 
that 44.2 per cent of the homes require no 
fees, 5.3 per cent have fees less than $300, 

and 3.9 per cent require $2,000 and over in 
fees. Of the total, 16.9 per cent have a 
weekly rate of $5 to $10, and 28.3 per cent 
require a monthly rate of $30 to $40. Most 
of the homes accepting guests on a life-care 
basis have a trial period of varying length 
during which both the home and resident 
are on probation. If either party, at the end 
of the period, decides unfavorably, deduc- 

tion is made from the entrance fee and the 
remainder is returned to the applicant. 
The Bureau of Labor Statistics has pro- 

vided a fairly complete directory of old 
people’s homes in the United States, giving 
the addresses of the homes and the entrance 
requirements. 

Age and Sex 

Quantitative surveys of the problems of 

the aged are necessary before steps may be 
taken to correct present concepts and de- 
vise new approaches. 

Ruth Shonle Cavan introduces a dis- 

cussion of the subject with: “It is customary 
among younger persons to think of old age 
as a unitary period, beginning at the age 
(usually around 65) when men retire from 
work, and ending with death. . . . Actually 
the span of 40 years between 60 and 100 is 
not a unitary period, nor are old personali- 
ties determined solely by the number of 
years lived.” (Social Adjustment in Old 
Age, A Research Planning Report, Social 
Science Research Council, New York.) 

Evidence to support this view in simple 
quantitative terms is given by analysis of 
the 1940 census. One example of the vary- 
ing problems is the ratio of men and women 
in the older population. 

Percentage of 
Age Men Women 

60-64 50.7 49.3 

65-69 49.8 50.2 

70-74 49.5 50.5 

75-79 48.1 51.9 

86 -84 46.4 53 .6 

85-89 43.8 56.2 

90-94 40.1 59.9 

95-99 38.8 61.2 

over 100 36.4 63 .6 

In the first half of the seventh decade there 
is a slight excess of men, but rapidly the 
greater mortality in men becomes operative 
and at ages over 100 years there are almost 
two women for one man. This means there 
are increasing numbers of widows and 
spinsters who must find a place to live and 
seek a source of income from savings, pen- 
sions, or grants. 

A related problem is the marriage of 
widows and widowers as the ratio of the 
sexes is changing. There are fewer widow- 
ers than widows. The men prefer to marry 
younger women. Hence, the result is that 
elderly widows face permanent widowhood 
in greater proportion than elderly widow- 
ers. Actual figures show that at age 85 and 
over, 29.5 per cent of men are living with 
spouse, while only 5.0 per cent of women 
are. 

Plans for care of the aged, both medically 
and socially, must take into account facts 
of this sort. 



ae 

Henry S. Sims, Secretary 
630 W. 168th St. 
New York, New York 

A ORGANIZATIGee 
Roy G. Hoskins, President 

25 Shattuck St. 

Boston 15, Massachusetts 

Robert A. Moore, Treasurer 

507 S. Euclid Ave. 

St. Louis 10, Missouri 

LAWRENCE K. FRANK, President-Elect 

72 Perry St. 
New York 4, New York 

Minutes of the Second Meeting of the Corporation and 

Council of the Gerontological Society, Inc. 

Hotel Beekman, New York City, Nov. 14, 1945 

The meeting was called to order by the 
President, Dr. Wm. deB. MacNider after 

luncheon as guests of Dr. Frank Fremont- 
Smith. Members of the Council present 
were: Drs. MacNider, Moore, Simms, and 

Stieglitz, with Dr. Fremont-Smith as an 

invited guest. 
On motion by Dr. Moore, Dr. MacNider 

recommended the following members of 
the Society to constitute the Registry of 
Gerontology of the American Registry of 
Pathology: 

JEAN OLIVER, Chairman 
RoBeErT A. Moore 
CaRL J. HARTMAN 
WALTER W. JETTER 
E. V. Cowpry 
The Director, or someone designated by 

the Director of the Army Institute of 
Pathology, ex officio 

President of the Society, ex officio 
This committee was unanimously elected 
by the Council. 

The Council unanimously confirmed for 

1946, the previously approved Committee 
on Publications: 

Roy G. Hoskins, Chairman 

LAWRENCE K. FRANK 

EDWARD J. STIEGLITZ 

Wn. DEB. MAcNIDER, ex officio 

The Council considered certain amend- 

ments to the By-Laws. (The details of the 
discussion are not given here, but the By- 

Laws as finally approved in February, 1946 
are printed on page 266 of this number of 
the JOURNAL.) 

After considerable discussion the Council 

recommended that in accordance with 

Article IV, Section 6, Subsection D of the 

By-Laws, dues including subscription to 
the JoURNAL OF GERONTOLOGY for the year 
1946 are: 

Active—$10 

Sustaining—$25 
In accordance with Article V, Section 1 of 

the By-Laws a President, President-Elect, 
Secretary, Treasurer, and nine members of 

the Council will be elected for the year 1946 
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at the meeting in February, 1946. As pro- 
vided for in Article V, Section 2, the Coun- 

cil will present a list of nominations for 

each office, but any five members may file 

nominations with the secretary ten days 
before the meeting. 
The Council confirmed the appointment 

of the Membership Committee to consist 
of the following: 
Ear T. ENGLE, Chairman 

JosEPH C. AUB 
E. V. Cowpry 
LAWRENCE K. FRANK 
EDWARD J. STIEGLITZ, Secretary ex officio 

This committee should be responsible for 
the development of forms, procedures, pub- 

licity, etc., in connection with the acquisi- 

tion of new members. It was recommended, 

however, that announcements in various 

scientific publications and to the press con- 
cerning membership in the Society should 
clear through the office of the Editor of the 
JOURNAL OF GERONTOLOGY. 

It was decided that the Council shall 
meet again on the evening of Sunday, 
Feb. 17, 1946, to prepare the agenda for 
the annual business meeting of the Society 
and Corporation on Monday evening, 
Feb. 18, 1946. 

The Council adjourned. 
Epwarp J. Sriecuitz, M. D., 
Secretary, the Gerontological 

Society, Inc. 

Notice of Call for Third Meeting and First Annual Meeting 

of the Corporation and Council of the 

Gerontological Society, Inc. 

Notice is hereby given that the third 
meeting and first annual meeting of the 
Corporation and the Council of the Geron- 
tological Society, Inc. (see Article III, Sec- 
tions 1 and 2 of the By-Laws) is called for 

8:00 p.m. Sunday, Feb. 17, 1946, at the 
Commodore Hotel, Room 159, New York, 

N. Y. 
The order of business will be: 
1. Minutes of the second meeting of the 

Corporation and Council 
2. Report of the President 
3. Report of the Secretary 
4. Report of the Treasurer 

5. Report of the Editor of the JouRNAL 
OF GERONTOLOGY 

6. Report of Committee on Member- 
ship 

7. Appointment of committees for 1946 
(see Article IV, Section 6, Subsection 

B and C, and Article IV, Section, 7 

Subsection B of By-Laws) 
8. Nominations for officers and mem- 

bers of Council for 1946 (see Article 

IV, Section 6, Subsection F of By- 

Laws) 

9. Old Business 

10. New Business 

Epwarbp J. STIEGLITZ, Secretary 

Notice of Call for First Annual Meeting of the 

Gerontological Society, Inc. 

Notice is hereby given that, at a meeting 
of the Council of the Society held Nov. 15, 
1945 at the Beekman Hotel, New York, 

N. Y., the following actions were taken: 

1. In accordance with Article VII, Sec- 

tion 2 of the By-Laws, the first annual 

meeting of the Society is called for 8 
p- m. Feb. 18, 1946 at the Beekman 
Hotel, Park Avenue, New York, N. Y. 

2. In accordance with Article IV, Section 

6, Subsection D of the By-Laws, dues 
including subscription to the JouRNAL 



OF GERONTOLOGY for the year 1946 
are recommended as: 

Active—$10.00 

Sustaining — $25.00 

3. In accordance with Article V, Section 

1 of the By-Laws, a President, Presi- 
dent-Elect, Secretary, Treasurer, and 

nine members of the Council will be 

elected for the year 1946 at the meet- 
ing in February, 1946. As provided for 
in Article V, Section 2, the Council 

Minutes of the Third Meeting and First Annual Meeting 

of the Council and Corporation of the 

Gerontological Society, Inc. 

JOURNAL OF GERONTOLOGY 

will present a list of nominations for 
each office, but any five members may 

file nominations with the Secretary 
ten days before the meeting. 

4: In accordance with Article XI of the 
By-Laws, notice is hereby given that 
amendments to the By-Laws as shown 
on the enclosed pages* will be acted ] 
on. 

Epwarp J. STIEGLITZ, Secretary 

Hotel Beekman, New York City, Feb. 17, 1946 | 

The meeting was called to order by 
President MacNider on completion of the 
dinner at which the Council were guests of 
Dr. Frank Fremont-Smith and the Josiah 
Macy, Jr. Foundation. The following Coun- 
cilors were present: Drs. MacNider, Moore, 

Simms, and Stieglitz. Also present by invi- 
tation were Drs. Engle, Bauer, Hoskins, 

and Aub. 
Dr. Simms reported on the first meeting 

for the purposes of incorporation, held 
June 15, 1945. 

The minutes of the second meeting of the 
Council and Corporation held Nov. 14, 
1945 were read and approved. 
The President and Secretary indicated 

that they had no report to make at the 
present time. 

The Treasurer, Dr. Moore, submitted the 

following report as of Feb. 15, 1946. 

GERONTOLOGICAL SOCIETY, INC. 

FINANCIAL STATEMENT 
Fes. 15, 1946 

INCOME 

Grant from Josiah Macy, Jr. Founda- 
sa cise diaktn slate Hiab ster diets vip woes $4000 .00 

EXPENSES 

Salaries in Editorial Office 

Secretarial 

Margaret Bronson 
(Aug. 1, 1945—Jan. 31, 
1946) Check Nos. 8, 12, 

16, 23, and 26, and part 

of Check No. 10—see 

ea $845 .50 

Rita Noah (Jan. 16, 

1946—Jan. 31, 1946) 

Check No. 28........ 40 .00 

Marjorie Agliolo (part 
time in Oct. and Nov.) 

Check INo.26:.......: 33 .95 
Georgiana Spanos (July 
1, 1945-—Aug. 24, 1945) ; F 

part of Check No. 10— 
see ExhibitA......... 225 .81 

$1145 .26 

Art Work 

Mary Lee Rice (head- 
ing of sections for Jour- 

nal) Check No. 11..... 50.00 

Mary Lee Rice (car- T 
toons and headings) 
Check Ne. 17... 4°... 40.00 

90.00 

Translations of Abstracts 

Mrs. David Walsh— 

Check No. 18......... 15.44 

Mr. Alfred Canton— 

Check No. 19......... 16.81 

Dr. A. Suntzeff—Check 

Sere ne eee 10.85 

Mr. Bruce Morissette— 

Check No. 14......... 5.00 

*In order to avoid duplication, only the By- 
Laws as approved are included in the Journal. 
Editor. 
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Mrs. M. Akimoff— 

Check No. 22........ 

International Press, 

New York—Check No. 

American Russian In- 

stitute—Check No. 31. 

Expense in Editorial Office 

Travel—part of Check 
No. 10 (see Exhibit A) . 

File, S. G. Adams Co. 
—Check No. 1. 
Books, Washington 

University—Check No. 

Check Book, First Na- 

tional Bank—Check 

Rubber Stamps, S. G. 

Adams Co.—Check 

Miscellaneous Expense, 

Washington University 
Check No. 20. 
Stationery, Eden Pub- 

lishing House—Check 

2 2S Ree 

Stationery, Eden Pub- 
lishing House—Check 
ere ree 

Expense of Society 

Fee for incorporation 

(George E. Johnson) — 
Check No. 4. re 
American Registry of 
SF aa —- Check 
No. 5. “it 

Taxes 

Withholding tax salary 
Margaret Bronson 
(Aug. and Sept., 1945) 

-—Cneck No. 6... =... 
Withholding tax sal- 

ary Margaret Bronson 
(Oct., Nov., and Dec., 

1945)—-Check No. 24. . 

Social Security on sal- 
ary Margaret Bronson 
(Aug. 1, 1945—Dec. 31, 

1945)—Check No. 30. . 

3.00 

66 .60 

60 .00 

77.61 

57.15 

36 .53 

27 .54 

74.97 

40 .00 

250 .00 

49 .60 

74.40 

16.50 

Respectfully submitted, 
Rosert A. Moore, Treasurer 
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177.70 

284 .33 

290 .00 

140.50 
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The Editor of the JouURNAL OF GERON- 

TOLOGY submitted the following report, and 
explained at some length the progress made. 
A unanimous and enthusiastic vote of 

thanks to the Editor followed. 

Shortly after the annual meeting of the 
Club for Research on Ageing in February, 
1945, the Committee on Publications elect- 

ed at that time, consisting of Dr. Roy Hos- 

kins, chairman, Dr. Edward J. Stieglitz, 
and Mr. Lawrence K. Frank, met with the 
Editor in New York to plan the general 
policy of the JOURNAL. Several points were 
agreed upon: first, that the JOURNAL would 

carry articles, not only in the biologic 
sciences including medicine, but also in the 

social sciences and in the humanities; 

second, that a non-technical supplement 
would be issued in which the original ar- 
ticles published in the scientific journal 
would be abstracted and digested into pa- 
pers not exceeding 2000 to 2500 words in 
length. Other less important decisions were 
made at that time. 

At the meeting of the Committee on Pub- 
lications it was decided to determine 
whether or not Charles C Thomas was 
interested in acting as publisher. After 
several weeks’ discussion of the matter, a 

contract was signed by Dr. Hoskins, the 

chairman of the Committee on Publica- 
tions. Shortly thereafter, the Editor visited 
with Mr. Thomas in Springfield and out- 
lined the general plan of the JOURNAL. 

Early in June the services of a recent 
graduate of the School of Journalism of the 
University of Missouri, Miss Margaret 
Bronson, were secured, and she began work 

as assistant to the Editor on Aug. 1, 1945. 

In order to expedite the work, an addi- 

tional secretary was employed on July 1, 
and she worked through August 24, 1945. 
Many letters were written to individuals 
soliciting papers for the JOURNAL, and a let- 
ter was sent to more than 200 medical pub- 
lishers requesting books for review. By 
August 1 it appeared that Volume 1, Num- 
ber 1 could appear during the first quarter 
of 1946, inasmuch as a sufficient number of 

papers had been secured or promised. 
Since the late summer the work of the 



264 

editorial office has been largely routine. On 
December 5 the manuscript for Volume 1, 
Number 1 was sent to the printer, the 
Banta Publishing Company of Menasha, 
Wisconsin. Due to delays and lack of 
skilled employees, the printer was not able 
to set the JOURNAL in type until January. 
The galley proof for the first number was 
received in the editorial office on February 
12. It is hoped that it can be speeded 
through the press so that this first number 
will appear early in March. 

At the present time a sufficient number 
of papers are in the hands of the editor for 
Volume 1, Number 2, and there are a few 

papers now in the editorial office for Vol- 
ume 1, Number 3. It is hoped that most of 

the papers given at this meeting of the 
Club for Research on Ageing will be avail- 
able for Number 3 and Number 4. 

Quite unexpectedly, eight papers have 
been received in the editorial office un- 
solicited. Four of these have been accepted 
for publication, and four have been re- 

jected. Volume 1, Number 1 will carry one 
unsolicited paper which was received early 
in the fall of 1945. 

The advertising campaign for the JouR- 
NAL has given reasonably satisfactory re- 
turns. Even before the campaign had been 
undertaken seriously, there were on file in 
the office of the publisher, 212 subscrip- 
tions to the JOURNAL. It seems likely that 
the anticipated 1200 subscriptions in De- 
cember, 1946 will be reached. At this level 
the JOURNAL should become self supporting 
in the near future. Whether or not there will 
be a sufficient profit on the JOURNAL to 
carry the editorial office before the end of 
two or three years seems problematic at the 
present time. It is suggested that the Soci- 
ety authorize application to the Josiah ~ 
Macy, Jr. Foundation for a renewal of the 
grant. If the Society is ruled tax-free, there 

will be a balance on June 30, 1946 of about 

$400. If it is not tax-free, there will be a 

deficit of about $450. Hence, I request a 
second grant of the same sum, $4000, with 

the understanding that any surplus on June 
30, 1947 will be returned to the Foundation. 

Respectfully submitted, 

Rospert A. Moore, Editor 

JOURNAL OF GERONTOLOGY 

The Membership Committee, under the 

chairmanship of Dr. Engle, introduced 

considerable discussion by all those present 
concerning the policy of election of new 
members and especially the classification 
of memberships as proposed in the revision 
of the By-Laws. A motion to approve the 
proposed amendment to the By-Laws failed 
to pass. The matter was thus left that the 
Council approve for recommendation to 
the Society the revision in the By-Laws as 
recorded at the meeting on Nov. 14, 1945. 

Dr. Simms moved the reappointment of 
the existing Committee on Membership 
and the existing Committee on Publica- 
tions. The motion was seconded by Dr. 
Aub and passed unanimously. 

The following nominations for officers of 
the Society for 1946-1947 were offered and 
passed: 

President: Dr. Roy G. Hoskins 
President-Elect: no nomination 

Treasurer: Dr. Robert A. Moore 

Secretary: Dr. Henry S. Simms 
Editor: Dr. Robert A. Moore 

For the nine members of the Council, the § 

following were nominated: 

Representing the social sciences: 

Dr. Walter Miles, 3 years 

Representing biological research: 

Dr. Wm. deB. MacNider, 3 years 
Dr. E. V. Cowdry, 2 years 
Dr. Earl T. Engle, 1 year 

Representing medical research: 

Dr. Joseph C. Aub, 3 years 

Dr. Edward J. Stieglitz, 2 years 

Dr. Walter Bauer, 1 year 

At the request of Dr. Moore, the question 
as to whether the Treasurer should be re- 
quired to be bonded was discussed. It was 
moved, seconded, and carried that at the 

present time no such bond is deemed desir- 
able. 

The meeting adjourned at 11:30 P.M. 
EDWARD J. STIEGLITZ, 

Secretary 
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Minutes of the First Annual Meeting of the 

Gerontological Society, Inc. 

Hotel Beekman, New York City, Feb. 18, 1946 

The meeting was called to order by 
President MacNider immediately after the 
close of the business meeting of the Club 
for Research on Ageing at 9:00 P.M. 

The minutes of the second meeting of the 
Council and Corporation of Nov. 14, 1945 
were read and unanimously approved. 

The President had no report. 
The Secretary had no report. 
The Treasurer submitted a report which 

is hereby appended to the minutes (see 
same report in minutes of third meeting of 
the Corporation and Council of the Society, 
page 262). 

The Editor of the JOURNAL OF GERON- 
TOLOGY reported in considerable detail the 
development of the JOURNAL and his plans 
for the future. This report was met with 
unanimous approval and a vote of apprecia- 
tion of the efforts of the Editor. 

The revisions of the By-Laws of the 
Gerontological Society, Inc. were read and 
then discussed at length by almost all the 
members of the Society present. There was 
considerable objection to the contrasting 
terms ‘“‘clinical section and research sec- 
tion” as stated in Article II. These were 
changed to read ‘‘medical research section, 
biological research section, and general 
section.” This revision was approved. The 
new By-Laws were adopted as revised 
(see page 266). 
The following officers of Gerontological 

Society, Inc. were unanimously elected: 

President: Dr. Roy G. Hoskins 
President-Elect: Mr. Lawrence K. Frank 

Treasurer: Dr. Robert A. Moore 

Secretary: Dr. Henry S. Simms 
Editor: Dr. Robert A. Moore 

Of the nine members of the Council, the 

following seven were elected: 

Representing the social sciences: 

Dr. Walter Miles, 3 years 

Representing biological research: 

Dr. Wm. deB. MacNider, 3 years 

Dr. E. V. Cowdry, 2 years 
Dr. Earl T. Engle, 1 year 

Representing clinical medicine: 

Dr. Joseph Aub, 3 years 
Dr. Edward J. Stieglitz, 2 years 
Dr. Walter Bauer, 1 year 

Dr. Earl T. Engle reported for the Mem- 
bership Committee, which consisted of the 

following: Drs. Engle, Cowdry, Aub, and 

Stieglitz (ex officio, as Secretary), and Mr. 
Frank. It was recommended that the mem- 
bership committee be given authority to 
assemble a list of names of individuals 
whose qualifications to membership were 
obvious and declare them elected to mem- 
bership without further procedure in order 
to give the Society a start in developing its 
membership. It was moved by Dr. Cowdry 
and seconded by Dr. Moore that such 
authority be granted. The motion was 
passed. Dr. Engle asked that the member- 
ship of the Club send him lists of such indi- 
viduals at their earliest convenience. Dr. 
Engle also moved that there be established 
a policy of rotation in the personnel and 
chairmanship of the Committee on Mem- 
bership. The motion was seconded by Dr. 
Moore and passed. 

With unanimous approval the dues as 
recommended by the Council for 1946 were 
approved. 

With unanimous approval the meeting 
was adjourned. 

EDWARD J. STIEGLITZ, Secretary 
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By-Laws of Gerontological Society, Inc. 

As adopted June 15, 1945, and revised Feb. 18, 1946. 

ARTICLE I 

Principal Office 

The principal office of the Corporation 
shall be located in the City, County and 

State of New York. 

ARTICLE II 

Sections of the Society 

The Society shall consist of three sections 
designated respectively: medical research, 
biological research, and general section. 
Additional sections may be created upon 
recommendation of the Council and by 
vote of the Society. 

ARTICLE III 

Membership in the Society 

1. All persons who were members of the 
Club for Research on Ageing on June 15, 
1945 are charter active members of Geron- 
tological Society, Inc. 

2. Other persons may become members 
provided: 

a. They are nominated by two members 
in good standing; and 

b. They are elected by the Council upon 
recommendation of the Committee on 
Membership, duly appointed by the 
Council. In the evaluation of eligibil- 
ity for membership, and in the place- 
ment of each newly elected member 
in one of the categories of membership 
provided for in this Article, and in the 
assignment of active members to one 
of the three sections provided for in 
Article II, the Council shall take into 
consideration the nominees’ scientific 
training, research experience, and in- 
terest in and service to any aspect of 
gerontology. 

3. There shall be four classes of members 
designated respectively: Honorary, Sus- 
taining, Senior, and Active. 

4. Any person who has rendered dis- 

tinguished service to the sciences of geron- 
tology or geriatrics may, at the discretion 
of the Council, be elected an honorary 
member of the Society. 

5. Any person who is interested in, but 
not actively engaged in the study and prac- 
tice of any phase of gerontology, may be 
elected a sustaining member of the Society. 

6. A person who has in the immediately 
preceding five years been an active member 
of the Club for Research on Ageing or of 
the Gerontological Society, Inc. may, on 
attaining the age of 65 years, apply to the 
Council for redesignation as a senior mem- 
ber of the Society. 

7. Any person who in the immediately 
preceding three years has engaged in the 
study or practice of any aspect of gerontol- 
ogy, may on application be elected an ac- 
tive member of the Society and assigned | 
to one of the sections of the Society. 

8. All members may attend meetings, | 
but honorary and senior members shall not | 
receive the publications of the Society un- 
less they choose to pay the annual dues as 
voted by the Society. Only active members 
shall have the right to vote and to hold 
office. 

9. Any active member of the Society 
delinquent at least two years in the pay- 
ment of dues shall cease to be a member in 
good standing and shall not be entitled to 
vote or hold any office of the Society, ex- 
cept that such member shall be reinstated | 
to good standing at any time upon payment 
of outstanding dues for the then current 
year. 

ARTICLE IV 

Membership in the Corporation 

1. The members of the Corporation shall 
be those active members elected as mem- 
bers of the Council. The election of a per- 
son to the Council shall likewise be an elec- 
tion to membership in the Corporation. No 
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one shall continue to be a member of the 
Corporation after ceasing to be a member 
of the Council. 

2. Every meeting of the persons who are 
members of the Council and of the Cor- 
poration, at which there is a quorum, shall 
be deemed to be a meeting both of the 
Council and of the Corporation, and any 
action taken at such a meeting shall be the 
action of the Council and of the Corpora- 
tion. Action at such meetings shall be re- 
corded in one set of minutes which need 
not distinguish between the different ca- 
pacities in which action is taken. 

ARTICLE V 

The Council 

1. The officers and the members of the 
Executive Committee of the Club for Re- 
search on Ageing shall constitute the first 
Council of the Gerontological Society, Inc. 
and shall serve until the end of the first 
annual meeting or until their successors are 
duly elected. 

2. After the first annual meeting the 
Council shall be comprised of fourteen 
members including the President, the 

President-Elect, the Treasurer, the Secre- 

tary, and the Editor of the JoURNAL OF 
GERONTOLOGY as ex officio members, and 
nine additional members to be elected by 
the active members of the three sections of 
the Society: three by the medical research 
section, three by the biological research 
section, and three by the general section. 

3. At the first annual meeting of the 
Society, the active members of each section 
shall elect one member of the Council for 
three years, one for two years, and one for 
one year. At each annual meeting thereafter 
three members of the Council, one from 

each section, shall be elected for terms of 

three years each to succeed those whose 
terms expire, and if there are any vacancies 

among the other Council members, suc- 
cessors from the same section shall be 
elected for the unexpired portion of such 
terms. 

4. The Council shall nominate candi- 
dates for election as members of the Coun- 
cil. Any active member of the Society in 
good standing may make additional nomi- 
nations by filing the nominations with the 
Secretary at least ten days before the an- 
nual meeting. Election of Council members 
by the sections shall be by ballot. 

5. The presence in person of one third. 
of the Council members shall constitute a 
quorum. The President shall preside at all 
Council meetings. 

6. The Council shall: 

a. Have general management and con- 
trol of the affairs and funds of the 
Society, subject to specific instruc- 
tions from the Society. 

b. Appoint a Committee on Publications 
which shall have jurisdiction over all 
publications of the Society, including 
the appointment of an editor of each 
such publication. 

c. Appoint a committee to pass on ap- 
plications of new members and define 
the guiding principles of eligibility. 

d. Recommend the annual dues for sus- 
taining and active members and the 
form in which they shall be paid. 

e. Prescribe the procedure for and have 
general supervision over the election 
of officers of the Society and members 
of the Council. 

f. Provide for nominations of elected 
officers and members of the Council. 

g. Determine the time and place of an- 
nual meetings. 

7. The Council may: 

a. Determine whether or not the Treas- 
urer is to be bonded and, if so, in 

what amount. 
b. Appoint or authorize the President 

to appoint committees on programs, 

arrangements, regional meetings, pub- 
lic education, and such other com- 

mittees as it may deem necessary. 
c. Call special meetings of the Society. 
d. Make decisions between meetings by 

majority opinion in writing. 
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ARTICLE VI 

Officers of the Society 

1. The elected officers of the Society 
shall be a President, a President-Elect, a 

Secretary, and a Treasurer. 
2. All officers shall be nominated by the 

Council. Additional nominations may be 
made by any five members of the Society 
by filing nominations with the Secretary at 
least ten days before the annual meeting. 

3. All officers shall hold their respective 
offices until the end of the next annual 
meeting after their election and until their 
successors are elected and qualified. The 
President-Elect shall assume the office of 
President at the close of the annual meet- 
ing held the year after his election. If the 
office of the President shall become vacant, 

the President-Elect shall assume such 
office. If for any reason the succession of 
the President-Elect shall become impos- 
sible, a successor to the office of President 

shall be appointed by the Council for the 
remainder of the unexpired term of the 
President. If the office of the Secretary 
or Treasurer shall become vacant, a suc- 

cessor shall be appointed by the Council 
for the remainder of the unexpired term. 
If the office of President-Elect shall become 
vacant, such office shall not be filled except 
by vote of the Society at the next annual 
meeting. 

4. The President shall preside at annual 
and special meetings of the Society and at 
meetings of the Council. He shall be re- 
sponsible for the administration of the 
business of the Society, shall be an ex 
officio member of all committees and shall 
perform such other duties as are not spe- 
cifically delegated to other officers or com- 
mittees. He may call special meetings of 
the Society. 

5. The President-Elect shall perform the 
duties of the President in the absence or 
disability of the President and shall be an 
ex officio member of all committees. 

6. The Secretary shall arrange to have 
written notices of all meetings sent to all 

JOURNAL OF GERONTOLOGY 

members as provided in the By-Laws and 
shall act as Secretary of all meetings of the | 
Society and of the Council. 

7. The Treasurer shall receive and dis- 

burse and account for all funds belonging 
to the Society. | 

ARTICLE VII 

Officers of the Sections 

The first councilor of each section elected 
for three years, and thereafter the councilor 
of each section serving the third year of 
the three year term shall be ex officio chair- 
man of the section and preside at all meet- 
ings of the section. 

ARTICLE VIII 

Meetings 

1. There shall be an annual meeting of 
the members of the Corporation and of the 
Council to be held on the second Friday 
of February unless the Council designates a 
different day. Other meetings may be 
called by the President or the Council and 
a meeting shall be called by the President 
upon the written request therefor of ten 
members. There shall be ten days’ written 
notice of meetings other than the annual 
meeting. The presence in person of one 
third of the whole number of members shall 
constitute a quorum at any meeting. 

2. Meetings of the Society shall be held | 
at least once a year at times and places 
designated by the Council. 

RRR ne eer mene ee 

ARTICLE IX 

The Journal of Gerontology 

1. The JOURNAL OF GERONTOLOGY shall 
be an official organ of the Society. All of the | 
assets of the JOURNAL shall be the property | 
of Gerontological Society, Inc., and all of 
the income and revenue of the JOURNAL OF [| 
GERONTOLOGY shall be paid or transmitted 
to the Treasurer of the Society and its bills 
shall be paid by the Treasurer upon the [| 
presentation of proper vouchers. 
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ARTICLE X 

Seal 

1. The seal of the Corporation shall have 
inscribed thereon the following words 
and figures: ‘Gerontological Society, Inc., 
1945.” 

ARTICLE XI 

Dues 

1. Each active and sustaining member 
shall pay annual dues in an amount deter- 
mined by a majority vote at the annual 
meeting of the members of the Society 
upon the recommendation of the Council. 

ORGANIZATION SECTION 269 

The dues shall include the annual cost of 

a subscription to the JOURNAL OF GERON- 
TOLOGY. 

ARTICLE XII 

Amendment or Repeal 

1. These By-Laws may be amended or 
repealed by the affirmative vote of at least 
three fourths of the active members present 
at any meeting of the Society provided the 
proposed amendment or repeal is approved 
by the Council and a written notice of the 
proposed amendment or repeal has been 
mailed to each member at least ten days in 
advance of the meeting. 

Proceedings of Eighth Annual Meeting of the Club for 

Research on Ageing—American Division 

Hotel Beekman, New York City, Feb. 18 and 19, 1946 

WALTER BRADFORD CANNON 

The first break in the ranks of the Club 
for Research on Ageing occurred with the 
death of Walter Bradford Cannon on Oct. 
1, 1945. His loss has been deeply felt in the 
many groups and organizations of which 
he was a member, but in none will the re- 

grets be more poignantly experienced than 
in our own where circumstances were so 
favorable for enjoying his genial personality 
in action. A great man has left us—great 
in purpose, great in spirit, great in accomp- 
lishment, and great in courage. 
Seldom has it fallen to the jot of an in- 

vestigator to begin so early to register his 
impact on the course of scientific develop- 
ment and to continue his influence so long 
and so fruitfully as did Walter Cannon. 
It was one of his unique accomplishments 
while still an undergraduate medical stu- 
dent to have proposed and seen accepted a 
fundamental change in the method of 
teaching medical subjects—the introduc- 
tion of the ‘‘case method”’ at Harvard. Too, 

while still an undergraduate, he had the 

perspicacity and the good fortune to have 

attained world rank as a physiological in- 
vestigator through his studies of the motor 
functions of the digestive tract. 

The early promise thus registered was 
abundantly fulfilled by a long series of re- 
searches beginning in 1897 and continuing 
into the last year of his life. With the excep- 
tion of an interim study of shock in the first 
World War, the train of his interests fol- 

lowed a logical sequence. His studies of 
gastrointestinal movements brought him 
face to face with the influence of emotional 
factors in physiological processes. This in- 
terest led to a study of adrenal discharge in 
emergencies and of the importance of the 
sympathetic nervous system in bodily in- 
tegration. These interests culminated in 
his publications on homeostasis and led to 
the final phase of his activities, that having 
to do with chemical mediation of the nerve 
impulses. This interest he pursued avidly 
with Arturo Rosenbluth for several years, 

and with the latter he was engaged at the 
time of his death in writing a monograph 
on influences determining reactivity to 
nerve impulses. 
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One of the final purposes of his life was 
to share with the world the wisdom that 
he had gained in a lifetime of devotion to 
science, a plan that had been uppermost in 
his thoughts for at least a decade. This he 
accomplished in the publication of his book 
of last year, ‘““The Way of an Investigator.” 
The book served as a gracious farewell to 
his many friends and disciples throughout 
the world, and to those not privileged to 
know him personally, revealed him as the 
great man and particularly the good man 
that he was. 
Many richly deserved honors came to 

him. In 1929, he was Exchange Professor at 
the University of Paris; in 1935, he held a 
similar post in Peiping; and from there he 
went to Moscow as guest of the Russian 
government. At the International Physio- 
logical Congress in Moscow he delivered a 
courageous speech on the value of freedom 
for the unfolding of the human spirit and 
particularly for the flowering of scientific 
research. He has held other exchange pro- 
fessorships in California, New York, and 

Mexico. For his war work he was granted 
the Distinguished Service Medal by his own 
country and was made Companion of the 
Bath by England. He was the recipient of 
many medals. The first of a long series of 
honorary degrees came to him from Yale 
in 1923. As an international figure he took 
frequent occasion to voice his interest in 
freedom and his hatred of all oppression. 
At home, he served on many committees 

and worked hard for many causes that were 
dear to his heart. Among these, one that 
appealed to him most was the defence of 
biological investigators from the machina- 
tions of fanatical opponents. 

None of his accomplishments and honors 
changed him fundamentally. He bore a 
dozen years of tormenting, final illness with 
fortitude and did not allow this misfortune 
to curtail his broad interests and accomp- 
lishments. He continued to grow in wisdom 
and scientific stature to the end of his days. 
His wise and fair judgment and his rare 
good humor were attractive to friends of 
all ages. Always he remained the honest, 
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simple, and devoted gentleman, who was 

enthusiastic about the accomplishments of 

others and modest about his own. His 

teaching was done with dignity and with- 
out compromise of difficulties. His stand- 
ards for himself were high, and he assumed 

the same standards in others. Medicine has | 
lost a brilliant scholar, and the world, a | 
man of wisdom and understanding. 

This Club honors itself in recording our 
high appreciation of the privilege that we 
have had in being associated with Walter 
Cannon. We offer to Mrs. Cannon and 
their children our sincerest sympathy in 
their loss, but also our congratulations for | 
the many rewarding years that they were 
privileged to share with him. 

JOSEPH C. AUB 
A. Bairp HAsTINGs 
Roy G. Hoskins 

MONDAY, 9:30 a.m.* 

1. Dr. Henry S. Simms 
Tissue Culture Studies on Athero- 

sclerosis 
Discussion opened by Dr. Ross G. 

Harrison 
2. Dr. Frederick L. Hisaw 

The Corpus Luteum as Suitable 
Material for the Study of Aging | 

Discussion opened by Dr. Carl G. | 
Hartman 

MONDAY, 2:00 P.M. 

1. Dr. Nathan W. Shock 
Tests for Kidney Function in Aged 

Subjects 
Discussion opened by Dr. Jean 

Oliver 
2. Dr. Warren H. Lewis 

The Superficial Gel Layer of Cells 
and Eggs and Its Role in Early 
Development (Motion Picture) 

Discussion opened by Dr. E. V. 
Cowdry : 

3. Dr. Joseph C. Aub 
Dr. George B. Wislocki 

* Insofar as space permits abstracts of the papers 
presented and the discussion will be carried in an 

early number of the JouRNAL.—Editor. 
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The Effect of Testosterone on the 

Deer Antler 

Discussion opened by Dr. Earl T. 
Engle 

MONDAY, 8:00 P.M. 

At the business meeting of the Club, the 
Chairman, Dr. MacNider, indicated that 

he wished to be relieved of the chairman- 
ship inasmuch as he had served for eight 
years. After discussion all members of the 
Club agreed to this decision and expressed 
their thanks for the service rendered since 
1939 by the Chairman. 

Officers for the year 1946-1947 were 
elected unanimously as follows: 
Chairman: E. V. Cowdry 
Secretary: E. J. Stieglitz 
The Chairman appointed to the Execu- 

| tive Committee: 

Wm. deB. MacNider 

Clive McCay 
Lawrence K. Frank 

TUESDAY, 9:30 a.m. 

1. Dr. Ephraim Shorr 
Certain Metabolic Factors Which 

Influence Blood Vessel Behavior 
Discussion opened by Dr. Robert 

Chambers 
2. Dr. E. V. Cowdry 

Aging of the Skin 
Discussion opened by Dr. George 

B. Wislocki 

TUESDAY, 2:00 P.M. 

1. Dr. George Draper 
Your Cells and Yourself 
Discussion opened by Dr. E. J. 

Stieglitz 



LEGAL ASPECTS 
The following are extracts from the Bulletin on State Legislation, Health, and Welfare 
of the Social Security Board. Errors may occur in both bill number and titles. 

CALIFORNIA 

Aged, Needy—-A. 420. Amends Section 2140 
of the Welfare and Institutions Code, relat- 

ing to aid to the aged; and prohibits dis- 
crimination against practitioners of par- 
ticular types of healing arts in the rules for 
the administration thereof. Approved June 
15. Chapter Number 867. 

Old-Age Assistance—A. 2. Amends Section 
2020 and repeals Section 2020.01, of the 

Welfare and Institutions Code, relating to 
the amount of aid to be given to the aged. 
Approved January 26. Chapter 10. 

A. 652. Adds Section 2180.1 to the Wel- 
fare and Institutions Code, relating to ap- 
plications for aid to the aged. Approved 
May 31. Chapter Number 586. 

A. 772. Adds Section 2020.03 to, and 

amends Section 2163.2 of the Welfare and 
Institutions Code, relating to aid to the 

aged in respect to property and income 
qualifications of applicants and recipients. 
Approved May 31. Chapter Number 587. 

A. 799. Amends Sections 2160, 2160.7, 

and 2163 of the Welfare and Institutions 
Code, relating to aid to the aged; revises 
the provisions for payments to and in re- 
spect to persons in public institutions; and 
modifies the personal property qualifica- 
tions for such aid. Approved June 8. Chap- 
ter Number 731. 

A. 831. Adds Sections 2183.6, 2164.1 and 
2164.2 to the Welfare and Institutions 
Code, relating to aid to the aged in respect 
to income and property qualifications of 
applicants and recipients. Approved June 
13. Chapter Number 845. 

A. 987. Amends Section 2182 of the Wel- 
fare and Institutions Code, relating to ap- 
peals for hearing before the State Social 
Welfare Board. Approved June 8. Chapter 
Number 736. 

A. 1415. Adds Section 2222.5 to the Wel- 

fare and Institutions Code, relating to aid 
to the aged; imposes limitations upon the 

cancellation, suspension, or revocation of 
aid granted. Approved July 10. Chapter 
Number 1256. 

A. 713. Provides that if the federal allo- 
cation to the state for old age pensions is 
increased, the state can match but not ex- 

ceed $60 per month. Approved July 13. 
Chapter Number 1355. 

Aged, Care of—S. 32X. Amends Section 
2302 of the Welfare and Institutions Code, 

relating to the inspection services, licensing 
agencies for the care of the aged, making an ' 
appropriation therefor, and declaring the 
urgency thereof, to take effect immediately. 
Introduced January 10 and referred to 
Social Welfare Committee. Reported favor- 
ably in Senate January 17 and referred to 
Finance Committee. 

S. 32X. Amends Section 2302 of the 
Welfare and Institutions Code, relating to 
the inspection services and licensing agen- 
cies for the care of the aged, makes an ap- 
propriation therefor, declares the urgency 
thereof, to take effect immediately. Amend- 

ed in Senate February 1. Passed in Senate 
February 5. 

COLORADO 

Old-Age Pensions—A. 445. Relates to Pen- 
sions for aged persons in need, and amends 
an act entitled ‘‘An act appropriating mon- 
eys.”.. . Approved April 30. 

Aged and Infirm—H. 144. Creates a com- 
mission for the care and treatment of aged, 
infirm and chronically ill people of the 
state; provides for a planned state pro- 

gram for the care and treatment of such 
people. Approved June 23. Public Act 
Number 437. 

DELAWARE 

Old-Age Welfare—H. 8. Relates to the | 
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State Old-Age Welfare Commission. Ap- 
proved April 24. 

Old-Age Welfare, Salaries—H. 9. Relates 

to the State Old-Age Welfare Commission 
by providing the salaries of subordinate 
officers of the Commission. Approved April 

11. 

GEORGIA 

Old-Age Pension—S. 240. Provides that 
old-age pensioners shall receive $30 per 
month in the future. Introduced January 
14 and referred to Public Welfare Commit- 
tee. Reported with amendment January 17. 

ILLINOIS 

Old Age Assistance—S. 210. Gives old-age 
pension recipients the right to use pension 
funds to purchase care and maintenance in 
any home or institution maintained by the 
county for support of destitute persons. 
Approved June 6. 
HR. 68. A resolution which opposes the 

giving away of our money under the guise 
of a “Bretton Woods agreement”’ and sug- 
gests that if it is necessary to stimulate the 
purchasing power in the postwar era, it be 

_ done by giving increased assistance to our 
old people. Adopted June 14. 

Old-Age Pensions, Residence and Citizen- 
ship Requirements—S. 409. Amends the 
Old-Age Pension Act to require only one 
year of continuous residence for pension 
eligibility; eliminates requirement of United 
States citizenship and makes persons eli- 
gible who are inmates in a home or institu- 
tion provided and maintained by a county. 
Approved July 24. 

IOWA 

Old-Age Assistance—S. 113. Amends Sec- 
tion 382.014, Code of 1939 relative to pro- 
cedure with applications for old-age assist- 
ance and Section 3828.018, Code of 1939, 

relative to renewal of certificates for assist- 
ance. Approved April 10. Public Act Num- 
ber 123. 

Old-Age Assistance Fund—H. 328. Prevents 
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reversion to the general fund of unexpended 
balance of old-age assistance fund. Ap- 
proved March 27. Public Act Number 189. 

KENTUCKY 

Old-Age Assistance—-S. 11. Provides that 
old-age assistance shall not be denied in- 
digent parent because of liability of adult 
children. Introduced January 9. 

H. 10. Provides that old-age assistance 
not be denied or reduced for indigent par- 
ents because of liability of adult children. 
Introduced January 9. 

H. 22. Provides that old-age assistance 
shall not be denied indigent parents be- 
cause of liability of adult children. Intro- 
duced January 9. 

MAINE 

Old-Age Assistance—H. 359. Relates to the 
payment of certain obligations of the re- 
cipients of old-age assistance and aid to 
blind under certain conditions. Approved 
March 31. Public Act Number 122. 

H. 1417. Relates to recipients of old-age 
assistance or aid to the blind and to pau- 
pers. Approved April 12. Public Act Num- 
ber 251. 

MASSACHUSETTS 

Aged and Infirm, Housing—H. 130. A re- 

solve providing for an investigation by the 
Joint Committee on Public Welfare rela- 
tive to the matter of housing aged and in- 
firm persons who are placed in the care of 
the Commonwealth. Introduced January 
2 and referred to Public Welfare Commit- 
tee. 

Old-Age Assistance—S. 40. Further regu- 
lates grants to recipients of old-age assist- 
ance. Introduced January 2 and referred 
to Pensions Committee. 

H. 166. Relates to the granting of old-age 
assistance. Introduced January 2 and re- 
ferred to Pensions Committee. 

H. 167. Makes certain persons eligible 
for old-age assistance, notwithstanding 
earning of wages by their children. Intro- 
duced January 2 and referred to Pensions 
Committee. 
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H. 229. Extends benefits of the old-age 
assistance law to parents of children who 
have died while serving in the armed forces 
of the United States in time of war, not- 

withstanding that such parents are not 
citizens. Introduced January 3 and referred 
to Pensions Committee. 

Old-Age Assistance, Aliens—S. 42. Author- 
izes the granting of old-age assistance to 
certain deserving aliens. Introduced Jan- 
uary 2 and referred to Pensions Committee. 

Old-Age Assistance, Support by Children— 
S. 43. Repeals certain provisions of the old- 
age assistance law requiring children to con- 
tribute to the support of their parents in 
certain cases. Introduced January 2 and 
referred to Pensions Committee. 

Old-Age Assistance—H. 290. Makes needy 
persons eligible for old-age assistance, upon 
reaching the age of sixty. Introduced Jan- 
uary 7 and referred to Pensions Committee. 

H. 291. Reduces the age requirements of 
applicants for old-age assistance. Intro- 
duced January 7 and referred to Pensions 
Committee. 

H. 295. Provides that a person otherwise 
eligible for old-age assistance may earn up 
to $15 per week without making himself 
ineligible for such assistance. Introduced 
January 7 and referred to Pensions Com- 
mittee. 

H. 394. Equalizes the minimum monthly 
payments under the old-age assistance law. 
Introduced January 9 and referred to Pen- 
sions Committee. 

Old-Age Assistance, Aliens—H. 293. Ex- 

tends the benefits of the old-age assistance 
law to certain persons not citizens of the 
United States. Introduced January 7 and 
referred to Pensions Committee. 

Old-Age Assistance, Eligibility—S. 116. 
Further regulates eligibility to receive old- 
age assistance. Introduced January 7 and 
referred to Pensions Committee. 

Old-Age Assistance, Insurance Policies— 
H. 395. Clarifies the provisions relative to 
insurance policies held by an applicant for 
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old-age assistance. Introduced January 9 
and referred to Pensions Committee. 

Old-Age Assistance, Reducing Age—S. 41, 

Reduces the age at which persons shall be 
eligible to receive old-age assistance to 
sixty years. Introduced January 2 and re- 
ferred to Pensions Committee. 

Old-Age Assistance, Medical Care—S. 259, 

Relates to the furnishing of medical care 
to recipients of old-age assistance. Intro- 
duced January 14 and referred to Pension 
Committees. 

H. 782. Relates to payment of certain 
expenses for medical and other services 
rendered to persons eligible for old-age 
assistance. Introduced January 17 and re- 
ferred to Pensions Committee. 

H. 794. Provides for furnishing to recipi- 
ents of old-age assistance adequate hospital © 
services. Introduced January 17 and re- 
ferred to Pensions Committee. 

H. 1180. Relates to the furnishing of! 
medical care to recipients of old-age assist- 
ance. Introduced January 17 and referred 
to Pensions and Old-Age Assistance Com- 
mittees. 

Aged Persons, Pension Bureaus—H. 1388. 
Provides for amendment of the old-age 
assistance law with respect to eligibility 
age and amounts of assistance; provides for | 

the administering of said law by pension 
bureaus. Introduced January 17 and re- 
ferred to Pensions and Old-Age Assistance 
Committees. 

Old-Age Assistance—H. 295. Provides that 
a person otherwise eligible for old-age as- 
sistance may earn up to $15 per week with- | 
out making himself ineligible for such as- 
sistance. Introduced January 7 and referred 
to Pensions Committee. Reported unfavor- 
ably January 21 and withdrawn in House 
January 22. 

H. 1387. Relates to the granting of old- 
age assistance. Introduced January 17 and 
referred to Pensions and Old-Age Assist- 
ance Committees. 

Old-Age Assistance, Medical Care—S. 491. 
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Relates to the furnishing of medical care of 
recipients of old-age assistance. Approved 
June 20. Chapter Number 441. 

Aged and Infirm, Housing—H. 130. A re- 

solve providing for an investigation by the 
joint committee on public welfare relative 
to the matter of housing aged and infirm 
persons who are placed in the care of the 
Commonwealth. Introduced January 2 and 
referred to Public Welfare Committee. Re- 
ferred to next annual session of the legis- 
lature, January 28. 

Old-Age Assistance—H. 295. Provides that 
a person otherwise eligible for old-age as- 
sistance may earn up to $15 per week with- 
out making himself ineligible for such as- 
sistance. Introduced January 7; referred to 

Pensions Committee. Withdrawn in Senate 
January 28. 

MINNESOTA 

Old-Age Assistance—S. 312. Relates to pay- 
ment of old-age assistance. Describes which 
county shall make payments in cases where 
recipient has moved during year. Approved 
April 16. Chapter Number 302. 

H. 308. Relates to old-age assistance and 
pertains to the division of payments be- 
tween staie and federal funds. Approved 
April 16. Chapter Number 302. 

Old-Age Assistance, Funeral Expenses—S. 
324. Makes mandatory payment of funeral 
expenses to deceased recipients of old-age 
assistance. Approved March 24. Chapter 
Number 147. 

Old-Age Assistance Liens—H. 666. Relates 
to real estate acquired by the State in fore- 
closure of old-age assistance liens. Ap- 
proved March 29. Chapter Number 172. 

MISSISSIPPI 

Appropriation, Old-Age Assistance—S. 15. 
Makes an appropriation for the purpose of 
carrying out the provisions of Chapter 298, 
Laws of 1940, brought forward in the Miss- 
issippi Code of 1942, in Article 3, Volume 
5, and amendments thereto, providing for 
financial assistance to the needy aged and 
providing how such funds shall be expend- 
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ed. Introduced January 9 and referred to 
Finance Committee. 

H. 27. Makes an appropriation for the 
purpose of carrying out the provisions of 
Chapter 298, Laws of 1940, providing for 
financial assistance to needy aged persons; 
Chapter 181, Laws of Regular Session of 
1938, providing for financial assistance and 
other services to needy blind persons; 

Chapter 294, Laws of 1940, providing for 
financial assistance to dependent children; 
and Chapter 12, Laws of First Extraor- 
dinary Session of 1936, providing for child 
welfare services—for the fiscal years of 
1946 and 1947, and providing how such 
funds shall be expended. Introduced Jan- 
uary 9 and referred to Appropriations Com- 
mittee. 

Old-Age Assistance—H. 251. Provides for 
the care, maintenance and treatment of 

old, infirm or indigent persons at the Ellis- 
ville State School by municipalities or 
counties. Introduced January 24 and re- 
ferred to Eleemosynary Institutions Com- 
mittee. 

S. 12. Amends Section 7271 of Article 3, 

of the Mississippi Code of 1942, Volume 5, 

so as to change the requirements of eligi- 
bility for assistance to the needy aged, by 
adding two subsections (f) and (g) declar- 
ing relatives not contributing to the care 
and support of the needy aged not to be 
treated as resources. Also, that non-income 

homesteads, used and owned by the appli- 
cants, shall not be treated as resources. In- 

troduced January 9 and referred to Pen- 
sions Committee. 

MISSOURI 

Old-Age Pensions—H. 446. Amends Sec- 
tion 9406, relating to valuation of real 
estate of applicants for old-age pensions. 
Introduced May 23, 1945 and referred to 
Social Security Committee June 19. Re- 
ported unfavorably in House Octoker 4. 

H. J. C. R. 7. Amends Article III of the 
Constitution relating to sales tax for old- 
age pensions. Introduced March 28 and 
referred to Constitutional Amendments 
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Committee April 3. Killed in House Oct- 
ober 22. 

Old-Age Assistance—H. 316. Authorizes an 
appropriation to pay persons on the old- 
age assistance roll 50 per cent of the amount 
of old-age assistance withheld from them 
between June 30, 1941 and October 31, 

1942. Introduced April 10 and referred to 
Appropriations Committee. Reported un- 
favorably in House December 6. 

NEW JERSEY 
Old-Age Assistance—S. 227. Clarifies the 
law relating to lien certificates under Old- 
Age Assistance; makes other amendments 
to that law. Approved May 1. Chapter 
Number 273. 

Old-Age Benefits—SJR. 19. Memorializes 
Congress to liberalize the Social Security 
Act so that individuals earning $35 a 
month will not lose any old-age benefits. 
Approved April 2. Chapter Number JR 6. 

OHIO 

Old-Age Recipients—H. R. 102. Directs 
Division of Aid for Aged to investigate ade- 
quacy of benefits to recipients. Adopted 
June 28. 

OKLAHOMA 

Old-Age Assistance—H. 111. The funds 
paid to recipients of old-age assistance are 
to be increased from 72} per cent to 75 per 
cent, and the amount used for administra- 

tion is to be reduced to 5 per cent. Ap- 
proved March 23. 
HCR. 27. Memorializes Congress to en- 

act a law increasing federal payments to 
states for old-age assistance; provides 
franking privilege for state agencies. Adopt- 
ed April 25. 
HCR. 32. Recalls enrolled House Bill 42, 

relating to old-age assistance, from the 
Governor’s hands for further consideration 
and correction. Adopted April 18. 

Old-Age Assistance Benefits—H. 42. Pro- 
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vides that $40 a month be paid recipients 

of old-age assistance. Approved May 7. 

VERMONT 

Old-Age Assistance—H. 202. Raises the 
maximum benefits for old-age assistance, | 
Approved April 18. 

H. 203. Amends Subdivision C, Section | 

2, Sections 3 and 9, Number 82, Acts of | 

1935, as amended by Number 48, Acts of 
1943, Section 10, as amended, and Subdi- 

vision B, Section 22, Number 82, Acts of 

1935, as amended, relating to old-age as- 
sistance. Approved April 9. 

VIRGINIA 

Aged, Homes For—S. 69. Authorizes local 
boards of public welfare of counties and 
cities to enter into agreement with the 
authorities of other counties and cities and * 
with certain approved homes for the main- 
tenance and care of certain indigent, aged, 

infirm, chronically ill, or incapacitated per- 
sons. Introduced January 24 and referred 
to Committee on Public Institutions and | 

Education. 

S. 72. Authorizes the State Board of | 

Public Welfare to fix standards and make 
regulations for the operation of certain 
homes for aged, infirm, chronically ill or 

incapacitated persons; requires compliance 
with such standards. Introduced January 
24 and referred to Committee on Public 

Institutions and Education. 

WISCONSIN 

Old-Age Assistance—A. 314. Amends Sec- 
tion 49.26 (4) of the statutes relating to the | 
effect of old-age assistance liens upon joint | 
tenancy interests. Approved August 17. | 
Chapter Number 549. 

A. 587. Creates Sections 20.18 (5a) and 

49.26 (8) of the statutes, relating to old- 

age assistance and to matters after death 
of recipients of such assistance; makes an 
appropriation. Approved August 17. Chap- [ 
ter Number 562. 
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PLANNING FOR STATE MENTAL HOSPITALS 

Any comprehensive plan for the care of 
the aged must include institutionalization 
for those unable to take part in the usual 
forms of economic and social life. The most 
notable of these are those who are mentally 
or physically ill to a degree incompatible 
with normal life in a family group or hotel- 
type group. 

In the last two decades the proportion of 
older people admitted to mental institu- 
tions has increased far more than the pro- 
portion of older people in the general popu- 
lation. The overcrowding in state institu- 
tions is well known and the subject of 
justifiable criticism. If the situation is to 
be corrected, information is needed. 

Camargo and Preston (American Jour- 
nal of Psychiatry, 102: 168-173, 1945) pro- 
vide facts to be used in planning the size of 
institutions. They asked themselves the 
primary question—what was the fate for 
three years of 683 people over 65 years of 
age first admitted to the state mental hos- 
pitals of Maryland in 1938, 1939, and 
1940? The diagnoses on admission were 
psychosis with cerebral arteriosclerosis— 
37 per cent; senile psychosis—48 per cent; 
and miscellaneous—15 pe: cent. The over- 
all answer is: 66 per cent are dead, 9.6 per 

cent were discharged, and 24.4 per cent are 
still in the hospital. 

However, the result at the end of the 

full three years is misleading in terms of 
hospital beds required, because most of the 
change in status occurs in the first year as 
shown in the following table: 

x 

Per Cent 

Died Discharged 

oe .., PRS Saree 47 8 

re 11 1 
a nr ee 8 0.6 

Just as the mortality was higher in the first 
than the third year, it was greater in the 

first than twelfth month. In fact, 16 per 
cent of deaths or about one third of those 

in the first year were in the first month after 
admission. 

Further details for the allocation of space 
in relation to age on admission, sex and 

color were calculated as shown in the fol- 

lowing table: 
Per Cent 

; Dis- In Hos- 

ne charged pital 

Age at Admission 

Ear eee 53 16 31 

OS ee re 64 9 27 

3 ree 71 8 21 

I ae 82 3 15 

Sex 

NN cord is har : 73 11 16 

ES os sow ote. at ; 59 8 33 

Color 

MN inky otenss.a. 5 65 11 24 

MEE oho cs 6 os oa 74 3 23 

Diagnosis 

Arteriosclerosis..... 66 10 24 

Senile Psychosis. . 71 6 23 
Miscellaneous. ..... 54 21 25 

The one outstanding fact in every part 
of this analysis is that the mortality rate of 
those over 65 years of age admitted to 
mental hospitals is far greater than that of 

The figure of the man at the top of this page is a copy of the drawing of the Greek 
God, Geras, on a pelice in the Louvre depicting Heracles and Geras. 
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the general population. One specific ex- 
ample will suffice. The general mortality 
rate for colored men 65-69 is 51, but the 

studies of Camargo and Preston indicate a 
mortality of the same group in mental hos- 
pitals of 577 or over eleven times greater. 

Further studies on the causes of death in 
the two groups would be desirable. Some 
questions come to mind immediately. Is 
the greater mortality in mental institutions 
related to the mental disease, to definite 
complications or to intercurrent disease? 

JOURNAL OF GERONTOLOGY 

Is admission delayed too long? Is over. 
crowding or inadequate medical, nursing, 
and orderly personnel a factor? 

Similar studies for all types of institu. | 
tions for the aged would be helpful in the 
formulation of plans. Most mental disease 
hospitals now available were built twenty 
to fifty years ago. Expansion and renova- 
tion should be carried out with knowledge 
of the probable demand. 

RosBert A. Moore 

AGING PROCESSES IN THE ENDOCRINE GLANDS 

The relation of the endocrine system to 
aging has been the subject of much specu- 
lation and investigation. Goldzieher (The 
Endocrine Glands. D. Appleton Century 
Co., New York, 1939) points out that aging 
was linked to the function of the sex glands 
even before the modern era of endocrinol- 
ogy and preceding even Brown-Séquard’s 
sensational communication of his personal 
experience with the rejuvenating effects of 
testicular extracts, which only raised false 
hopes and increased misconceptions. Stein- 
ach (Archiv fiir Entwicklungsmechanik der 
Organismen, 46: 557, 1920) and Lorand 

(Life-Shortening Habits and Rejuvena- 
tion. F. A. Davis Co., Philadelphia, 1923) 

held that the sex glands, the thyroid gland, 
and also other endocrine glands are able to 
prevent or delay old age changes and may 
even cause rejuvenescence. Subsequent in- 
vestigators have not entirely upheld this 
opinion (Problems of Ageing, edited by 
E. V. Cowdry. Williams and Wilkins, 
Baltimore, 1939). 

The studies of Loeb (Harvey Lectures, 

36: 228, 1941) on the aging of carefully 
established strains of mice did much to 
render intelligible the role of hormones in 
the process of aging. His investigations 
were principally concerned with the thyroid 
gland, the ovary, the adrenal gland, and 
bone. According to Loeb the structural 
changes associated with old age are “first, 

a gradual decrease in growth processes as- | 
sociated with various tissue and cell differ- 
entiations and degenerations, and secondly, 
hyalinization and sclerosis of the stroma.” | 
For example, in the thyroid, hyalinization 
of the stroma with atrophy of the paren- 
chyma is predominant, while in the adrenal, 
an ingrowth of connective tissue from the 
capsule, a hyalinization in the fasciculata 
cells, and the development of a fatlike 
tissue between the cortex and medulla are 
the characteristic changes of advancing age. 

Stieglitz (Geriatric Medicine, W. B. 
Saunders Co., Philadelphia, 1943) con- 

cludes in summarizing the work of Loeb: 
“That hormones do influence the develop- 
ment of the structural changes of aging is 
certain. Loeb’s experimental analysis of 
their effects shows how the same substance, 
acting on different organs and tissues, may, 
depending on the time, the manner and the 

degree of its administration, produce ef- 
fects of strikingly different variety in or- | 
gans as widely apart as the uterus and the 
skeleton. Estrogen accelerates and intensi- 
fies the structural changes of age in both. 
Anterior pituitary transplants loosen the 
dense stroma and produce a sort of reju- 
venation in the thyroid and mammary 
glands, while on epiphyseal cartilage they 
produce first youthful proliferative change 
followed by senescent changes of degenera- 
tion and absorption.” 
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Loeb (Harvey Lectures, 36: 228, 1941) 

concludes that the action of hormones in 

the correlation and integration of the 
widespread alterations of senescence is not 
restricted to a single organ or tissue as 
formerly believed. Hormones are able to 
accelerate or intensify some old age changes 
and to retard or even reverse certain others, 

and the same hormone may induce both 
these effects under varying conditions. 
However, the effects of hormones, accord- 

ing to Loeb, are “limited by the inherited 

constitution of the living substratum, and 
... they cannot accomplish much more 
than to spur on or inhibit tendencies which 
are performed in the substratum on which 
they act.” 

It is evident that further knowledge of 
the effects of the endocrines on the changes 
in senescence must await more extensive 
laboratory investigation. Herman Blumen- 
thal, an associate of Loeb, has studied the 

aging process in the endocrine glands of 
guinea pigs with reference to the influence 
of age, sex, and pregnancy on the mitotic 
activity and the histologic structure of the 
thyroid, parathyroid, and adrenal glands 
(Archives of Pathology, 40: 264, 1945). 

In previous investigations (Loeb and 
Blumenthal: Endocrinology, 30: 502, 1942; 

and Blumenthal: Endocrinology, 31: 226, 
1942) the parallelism in the response of the 
thyroid and parathyroid glands under vari- 
ous experimental conditions had been 
noted. In the 1945 study Blumenthal 
seeks to determine whether or not the 
parallelism observed previously obtains 
under normal conditions with aging as the 
primary variant. The results are to be used 
as control data for measuring the response 
of these glands to various stimuli at differ- 
ent ages in subsequent investigations. 

The guinea pigs studied were approxi- 
mately evenly divided between the two 
sexes. The thyroid glands from 260 animals 
were observed, parathyroid glands from 
256, and adrenal glands from 261. The ages, 

weights, and mitotic counts in both male 
and female animals were carefully tabu- 
lated and correlated. There is a decrease in 

the proliferative activity of the three glands 
with increasing age as determined by 
counting mitoses in these organs. The 
diminution in mitotic activity is gradual. 
The greatest diminution in the number of 
mitoses occurs in the transition from em- 
bryonic life to the earliest period of extra- 
uterine life. Following this there is a grad- 
ual decrease in the rate of diminution in 
mitotic activity until finally the difference 
between the oldest age group and the pre- 
ceding age group is relatively small. 

With the exception of the embryonic 
organs, in which a certain variability exists 
in this regard, the average mitotic activity 
of these three organs is greater in female 
guinea pigs than in males of a correspond- 
ing age, and the ratio of mitotic activity 
in males to that in females remains almost 
constant in all age groups. 

The effects of pregnancy are not specifi- 
cally noted, and it is assumed that the 
aging changes are not greatly altered in 
this state. Reference is made to an earlier 
paper (Chouke and Blumenthal: Endo- 
crinology, 30: 511, 1942) in which it was 

observed that an increased amount of 
female sex hormone produces a transient 
increase in mitotic activity which is an- 
tagonistic to the gradual change of de- 
creased activity produced by the process of 
aging. 

The stroma of the organs studied changes 
with increasing age from a loose fibrillar 
to a hyaline-fibrous type. In the adrenal 
glands an inverse relation is observed be- 
tween the degree of mitotic activity and the 
number of vacuoles in the zona fasciculata. 
The changes in the thyroid gland are not 
as marked as in certain strains of inbred 
mice observed by Loeb, nor is the down- 
growth of capsular tissue as marked in the 
adrenal glands of aging guinea pigs as in 
the adrenal glands of aging mice. 

The results obtained by Blumenthal 
serve to substantiate the observations of 
Loeb and will serve as a valuable guide to 
evaluate the effects of specific substances 
or conditions on the aging processes in the 
endocrine glands. 
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Loeb states: ‘‘But while there is no pros- 
pect at present of avoiding total senescence 
by the use of single hormones or combina- 
tions of hormones it may perhaps be pos- 
sible in the future to modify single senes- 
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cent changes in such a way that the organ- 
ism as a whole may thereby be benefited 
and the duration of life prolonged.” 

FRANK TOWNSEND 

URINARY GONADOTROPHINS 

OF AGED 

The fact that castration results in in- 
creases in gonadotrophic content and, in 
some instances, in the secretory activity 
of the adenohypophysis has been shown 
in rats by Engle (American Journal of 
Physiology, 88: 101, 1929), and Evans and 

Simpson (Ibid, 89: 371, 1929); in mice by 

Martins (Memorias do Instituto Oswaldo 
Cruz, Suppl. 10: 242, 1929); in guinea pigs 

by Sevringhaus (American Journal of 
Physiology, 101: 309, 1932); and in horses 
by Hellbaum (Anatomical Record, 63: 147, 
1935). This augmented production of 
gonadotrophins in castrated animals can 
be prevented to a large degree by the ad- 
ministration of substances similar to gonad- 
al secretions, either estrogens (Hertz and 
Meyer: Endocrinology, 21: 756, 1937; 

Meyer, Leonard, Hisaw, and Martin: Pro- 

ceedings of the Society of Experimental 
Biology and Medicine, 27: 702, 1930, and 

Endocrinology, 16: 655, 1932; and Meyer 

and Hertz: American Journal of Physiol- 
ogy, 120: 232, 1937) or androgens (Hamil- 

ton and Wolfe: Endocrinology, 22: 360, 

1938; Hellbaum and Greep: Endocrinology, 
32: 33, 1943; Heller, Segaloff, and Nelson: 

Endocrinology, 33: 186, 1943; and Hertz 

and Meyer: Endocrinology, 21: 756, 1937). 

Similarly, the high titers of urinary gonado- 
trophins in eunuchs are reduced upon treat- 
ment of these men with androgens (Catch- 
pole, Hamilton, and Hubert: Journal of 
Clinical Endocrinology, 2: 181, 1942). 

Hamilton, Catchpole, and Hawke (Jour- 

nal of Clinical Endocrinology, 5: 203, 
1945) suggest the term “‘primary testicular 
insufficiency” to designate the combination 

EUNUCHS 

of failure of testicular secretion and high 
titers of urinary gonadotrophins. They 
bring together reports of other investiga- 
tors and evidence of their own which indi- 
cate that this combination prevails in men 
whether castration is performed before or 
after puberty and persists for long periods 
of time—up to 51 years in one patient. 

The urinary gonadotrophiccontent in four 
eunuchs on whom castration was performed 
before puberty was determined. Their 
ages ranged from 53 to 63 years, and the 
interval since castration, from 44 to 51 

years. For comparison, ten noncastrated 

men between 55 and 76 years of age were 
also studied. These were selected at ran- 
dom from a home for aged persons. Two 
of the eunuchs showed a daily excretion of 
160 M. U. (mouse units) of gonadotrophin 
in the urine. The other two showed 40 
M.U. and >40-<80 M. U. All of the con- 
trol groups gave values within the range 
7-25 M. U. 

Werner (Journal of Clinical Investiga- 
tion, 22: 395, 1943) reports levels within the 

range 8-25 M. U. for five normal young 
men 21 to 33 years of age. Eunuchs cas- 
trated when mature show levels of 55-110 
M. U., according to Catchpole, Hamilton, 
and Hubert (Journal of Clinical Endocrin- 
ology, 2: 181, 1942). 

Greulich and his associates (Monograph, 
Society of Research in Child Development, 

7: 85, 1942) cite an instance of a rise from 

3.5 to 50 M. U. in a 15 year old boy within 
four weeks after castration. Hamburger 
(Acta pathologica et microbiologica Scan- 
dinavica, 17: 1, 1933) observed a high 
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urinary level of gonadotrophin in a 12 year 
old eunuch. Two patients, 13 and 14 years 
old respectively, who were seen by Hamil- 
ton, Catchpole, and Hawke, showed an 

immediate increase following castration. 
By inference from studies on the gonado- 

trophic content of the adenohypophysis in 
animals, it is a reasonable assumption that 
the excessively large amounts of gonado- 
trophins in the urine of eunuchs over many 
years reflects prolonged hyperfunction of 
this endocrine gland. No conclusive evi- 
dence has been brought forth to demon- 
strate resulting true tumor formation. 
Acromegaloid signs in eunuchs have, how- 
ever, been noted without emphasis by sev- 
eral observers (Koch: Uber die russisch- 
riimanisch Kastratenskete der Skopzen. G. 
Fischer, Jena, 1921, p. 39; McCullagh and 

Renshaw: J.A.M.A., 103: 1140, 1934; Wag- 

enseil: Zeitschrift fiir Morphologie und 
Anthropologie, 26: 264, 1927, and 32: 415, 
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1933). Clinical evidence of cortical hyper- 

plasia of the adrenal gland has been re- 
ported in 3 of 220 eunuchs by Hamilton 
(Anatomical Record, 85: 314, 1943). He 

noted gynecomastia and high titers of 
urinary steroids. 

In conclusion, Hamilton, Catchpole and 

Hawke object to the use of the term cli- 
macteric applied to men because their 
studies indicate no gonadal insufficiency 
comparable to that developing normally in 
women. This objection apparently is based 
on the assumption that gonadal insuffi- 
ciency in men is always associated with 
high urinary titers of gonadotrophins. The 
latter finding has been observed in an un- 
determined but probably small proportion 
of aged, noncastrated men (E. Heller, C. 

Heller, and Sevringhaus: Endocrinology, 
29: 1, 1941; and Heller and Myers: 

J. A. M. A., 126: 472, 1944). 
R. E. JOHNSON 

SUBACUTE BACTERIAL ENDOCARDITIS 

Subacute bacterial endocarditis is gen- 
erally regarded as a disease of adolescents 
and young adults. A review of the litera- 
ture, however, shows that nearly all the 

| reported large series include cases in the 
higher age groups, but, with several nota- 
ble exceptions, no particular emphasis has 
been given to the older patients afflicted 
with the disease. Clawson (Archives of In- 
ternal Medicine, 33: 157, 1924) reported 

72 cases, of which 12 occurred in patients 
in the sixth decade and beyond. Thayer 
(Johns Hopkins Hospital Reports, 22: 1, 
1926) reported 78 cases, of which 6 oc- 

curred in the seventh decade. Christian 

(American Journal of Medical Science, 201: 

| 34, 1941) was impressed by the number of 
cases occurring in the older age groups. 
Hedley (Public Health Reports, 55: 1707, 
1940) in a series of 288 fatal cases of sub- 
acute bacterial endocarditis included 30 in 

' patients over 50 years of age. Gelfman (An- 
nals of Internal Medicine, 19: 253, 1943) 

found 8 cases of acute and subacute bac- 
terial endocarditis in patients over 60 years 
of age. Bayles and Lewis (Annals of Inter- 
nal Medicine, 13: 2154, 1940) reported 28 

patients in the fifth decade and beyond. 
Zeman (American Heart Journal, 29: 661, 

1945) presented 18 additional cases ob- 
served on the wards of the Mt. Sinai 
Hospital in the last ten years. The age of 
these patients ranged from 60 to 87 years. 
Fourteen of these cases were examined at 
necropsy. 

The cases observed at autopsy were 
studied by Zeman to determine the car- 
diac disease which served as the founda- 
tion for the endocardial lesions. Multiple 
etiologic types were present in 4 of these 
patients. Rheumatic heart disease was pres- 
ent in 10 cases, arteriosclerotic heart dis- 
ease in 7, thyrotoxic in 1, syphilitic in 1, 
and congenital in 1. Syphilitic and arterio- 
sclerotic heart disease occurred together 
in 1 patient, rheumatic and arteriosclerotic 
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heart disease in 2 patients, and rheumatic, 

arteriosclerotic, and thyrotoxic heart dis- 
ease in 1 patient. The patient with con- 
genital heart disease was found to have a 
defect of the interventricular septum upon 
which the lesions of subacute bacterial en- 
docarditis were located. Rheumatic valvu- 
lar lesions were the most important pre- 
disposing cause for localization of subacute 
endocardial inflammation. Arteriosclerotic 
valvular lesions were numerically less sig- 
nificant. Syphilitic, congenital, and thyro- 
toxic heart disease played a minor role in 
this series. 

The 18 cases were separated into three 
groups by Zeman, on the basis of the clini- 
cal picture and the difficulties each group 
presented in the way of correct diagnosis. 
These groups included the typical clinical 
cases, the bacteria-free cases, and the com- 

pletely obscure cases. 
There were 9 typical cases, which fulfilled 

the four criteria of Libman and Friedberg 
for clinical diagnosis (Subacute Bacterial 
Endocarditis, Oxford University Press, 

New York, 1941): a valvular defect or con- 

genital lesion, febrile course, embolic phe- 

nomena, and a positive blood culture. All 

of these patients had murmurs, although 
sometimes incorrectly interpreted. Fever 
was regularly present although frequently 
of low grade intensity. Embolic phenomena 
were absent in only 1 patient. In 7 of the 
9 cases Streptococcus viridans was re- 
covered from the blood, and enterococcus 

and Haemophilus para-influenzae each in 
1 patient. 

Five patients of the series were clas- 
sified as belonging to the bacteria-free 
group. In establishing a clinical diagnosis, 
Libman (American Journal of Medical 

Science, 146: 625, 1913) emphasized the as- 
sociation of chronic valvular disease with 
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renal insufficiency, severe progressive ane- 
mia, emboli, advanced splenomegaly, and 
brown pigmentation of the face. Two of 
these 5 cases were diagnosed correctly be- 
fore death. In the other 3 cases the real 
significance of the symptoms was obscured 
by some predominate observation, renal in- 
sufficiency proving the greatest stumbling 
block. 

The group of completely obscure cases 
included 4 patients. The diagnosis was ob- 
scured clinically by congestive heart fail- 
ure of rheumatic and thyrotoxic origin, 
hemiplegia of unsuspected embolic origin, 
chronic valvular disease in association with 
acute parotiditis, and a mistaken diagnosis 
of a malignant tumor of the gastrointesti- 
nal tract. A variety of other clinical find- 
ings in this group tended to distort the more 
characteristic picture. 

It appears from this and other studies 
that subacute bacterial endocarditis is not 
a rare disease in the aged. With the in- | 
crease in the number of older people in 
the population, an increased incidence of 
the disease in the higher age groups may be 
expected. For the recognition of subacute 
bacterial endocarditis in the aged the clini- 
cian must be aware of the occurrence of 
the disease in this age group. More care 
should be taken in interpreting murmurs 
which are usually explained away as “ar- 
teriosclerotic.” The low-grade fever should 
be recognized, and the value of a blood cul- 
ture realized. Diagnostic success holds out 
the hope of possible therapeutic achieve- 
ment by using the newer methods of com- 
bating infection. The multiplicity, chron- 
icity, and duplicity of disease in the aged 
offers a challenge to the keen clinician in 
the diagnosis of subacute bacterial endo- 
carditis in the aged. 

FRANK VELLIOS 
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ANESTHESIA IN THE AGED 

According to E. H. Watts (Canadian 
Medical Journal, 53: 20, 1945), the sub- 

ject of anesthesia for the aged is one of 
growing importance. More and more anes- 
thetics are being given to the elderly or 
aged patient. Baird (Anaesthesiology, 4: 

17, 1943) enumerates the major factors in- 

creasing the average span of life: improved 
living conditions, marked advances in pe- 

diatrics, a steadily increasing variety of 
anesthetic agents and techniques, improved 
surgical technique with reduction of the 
time of operations, improved preoperative 
and postoperative care, and lastly, a shift 
in age percentage resulting from the pres- 
ent world conflict. 

In the assessment of the elderly patient 
the physician deals with an individual 
whose tissues in varying degrees are worn 
out and whose rate of tissue regeneration 
is retarded. Functional inquiry, physical 
examination, and regular laboratory tests 
should be used to determine the reserve 
of the cardiovascular system. A typical 
poor risk patient is one with normal or 
somewhat lowered blood pressure, thick- 

ened vessel walls, and an enlarged heart 
with sounds of only fair quality. The pa- 
tient, who, in the past, had hypertension, 
has used up his reserve and despite thick- 
ened vessels does not show an increased 
blood pressure. It is well known how 
rapidly this type of patient can develop 
severe shock during anesthesia. 

With regard to the respiratory system, 
the comparatively fixed thoracic cage of 
the elderly patient forces the patient to 
depend on abdominal respiration predis- 
posing to postoperative pulmonary com- 
plications. Preexisting chronic bronchitis, 
bronchiectasis, or asthma must be evalu- 

ated. Clinical and laboratory tests of renal 
function must also be made. 

In considering the choice and amount 
of premedication, the general condition of 
the patient, the type of operation, the 
particular surgeon, and the type of anes- 
thesia must be considered. According to 

Watts, short excitement periods are more 
frequent in patients over 60 years of age. 
The premedication that adequately con- 
trols the apprehension frequently leads to 
respiratory depression of long duration be- 
cause of the lowered rate of detoxification 
in the aged and contributes toward an 
increased percentage of postoperative pneu- 
monias. 

The usual drugs of premedication are 
discussed and suitable dosages suggested. 
Caution in the use of large doses of mor- 
phine should be taken because of its ac- 
tion as a respiratory depressant, though it 
should be given in small doses to obtain a 
useful premedication. Watts prefers atro- 
pine to hyoscine if avertin, pentothal 
sodium, or predominately ether is to be 
used. He believes hyoscine should replace 
atropine in other cases because of the 
additional actions of sedation and a high 
degree of amnesia. 

Despite the statement by Baird that 
barbiturates should be omitted because 
they are respiratory depressants and lack 
analgesic properties, Watts states that 
the safety factor of a barbiturate is too 
valuable to be omitted in local and spinal 
anesthesia. Watts is also inclined to lower 
the doses of premedicative drugs and use 
the barbiturates. 

In the choice of agents Watts believes 
that chloroform should not be used if mod- 
ern agents and apparatus are available. 
Ether likewise is steadily decreasing in use- 
fulness for the elderly person. Nitrous 
oxide may be used in minor surgery, but 
anoxemia must be carefully watched for. 
Cyclopropane is an excellent agent and is 
widely used because of its rapid and smooth 
induction, quick recovery, and exceilent re- 
laxation, and because high concentrations 
of oxygen may be used. Pentothal sodium 
supplemented with nitrous oxide and oxy- 
gen in analgesic doses has proved success- 
ful in a wide variety of cases. Adams and 
Gray (Anaesthesiology, 4: 70, 1943) con- 
tradict the rule that age and shock are 
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contraindications for this drug, and state 
that poor results are often due to lack of 
supportive measures and faulty technique 
or knowledge on the part of the anesthe- 
tist. If an initial small dose supplemented 
with small fractional doses is given, there 
will be no cause for concern about depres- 
sion of respiration. 

Spinal anesthesia has steadily but slowly 
increased in popularity because of the use 
of less toxic drugs and the introduction of 
continuous spinal anesthesia by Lemmon 
(Annals of Surgery, 111: 141, 1940). Pro- 

caine has long been the stand-by and the 
measuring gage of spinal anesthesia. Watts 
discusses three of the newer drugs in use. 
The first, pontocaine, is more toxic by 

weight but is ten to twenty times as effec- 
tive. Watts believes it is, therefore, less 

toxic and has the additional value of be- 
ing a much longer lasting anesthetic. Mety- 
caine, likewise, is used in smaller doses and 

increases the duration of anesthesia. It 
again is probably somewhat less toxic than 
procaine. Nupercaine weight for weight is 
exceedingly toxic, but in concentrations 
used for spinal anesthesia (1/1500) is less 
toxic than procaine and produces the long- 
est duration of anesthesia of any of the 
known drugs. 

With the advent of continuous spinal 
anesthesia, the value of spinal analgesia 
for the elderly patient has been markedly 
enhanced. The technique as described by 
Lemmon has three main advantages: The 
necessity of working against time is de- 
creased, the dosage is easily made to con- 
form to the case, and the dosage need 
never be high. 

It is too early to assess properly the tech- 
nique of continuous caudal anesthesia, as 
described by Hingson and Edwards (J. A. 
M. A., 123: 538, 1943). Low dosage and 

the ability to readminister a required dose 
are advantages, while technically it may 
be difficult to insert the needle without 
trauma to the aged patient. Also the total 
dosage is higher than in spinal analgesia 
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and the number of toxic effects is increased. 
Refrigeration anesthesia described b 

Allen (Anaesthesiology, 4: 12, 1943) is use- 

ful but is time-consuming, and careful at- 
tention to detail is necessary. Watts has 
had good success with it but is, as yet, 
unable to assess the method. 

Watts discusses several of the special 
techniques in anesthesia. One of the com- 
mon and usually shocking accidents to the 
aged patient is a fractured neck of the fe- 
mur. He gives a short summary of the de- 
velopment of his technique in treating these 
patients. The latest development consists 
of anesthetizing the patient in bed with 
pentothal to avoid the pain of being moved. 
Once on the table pentothal sodium is again 
begun and continued in small fractional 
doses supplemented by nitrous oxide and 
oxygen. The technique has been very use- 
ful and less time-consuming than _ local 
blocks. 

For the first stage of the two stage pros- 
tatectomy, spinal anesthesia using small 
doses of pontocaine or cyclopropane has 
been the choice. For the second stage 
either cyclopropane or pentothal sodium 
and analgesic doses of nitrous oxide and 
oxygen are used. For the transurethral re- 
section the choice has been spinal anes- 
thesia, pentothal sodium, or continuous 

caudal analgesia. 
With the advent of continuous spinal 

anesthesia there has been a marked increase 
in the amount of spinal anesthesia used in 
intra-abdominal surgery for aged patients. 
This may be supplemented with analgesic 
doses of nitrous oxide and light anesthesia 
doses of cyclopropane. 

As evidenced by the rapid advances be- 
ing made in the use of anesthetics and the 
understanding, evaluation, and application 
of these advances to the elderly patient, 
anesthesia in the aged is an ever increasing 
and important field of endeavor which 
should be followed carefully. 

RoBERT L. BRERETON 
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“INTELLECTUAL” VERSUS “PHYSICAL” PEAK 

PERFORMANCE: THE AGE FACTOR 

The comparison of man’s most creative 
ears in intellectual and physical endeavors 

is facilitated by the transformation of the 

data to graph form showing age and 
achievement (H. C. Lehman: Scientific 

Monthly, 61: 127, 1945). By this means 
the age of peak performance can be more 
easily determined. In the selection of data 

on each type of activity, various factors 
must be considered to avoid probable 
errors. One factor in determining the 
chronologic age at which peak performance 
of athletes occurs is the fact that such vig- 
orous sports as football and boxing are 
played best at an earlier age than less 
vigorous sports which rely on finer neuro- 
muscular coordination, as golf, bowling, 

and billiards. The time factor also enters 
in. Records of the same activity in differ- 
ent decades show variation in the chrono- 
logic age of peak performances. 

In similar manner the chronologic age 
of intellectual peak achievements is altered 
by the time factor. In a study by Magie 
(A Source Book in Physics. McGraw-Hill 
Co., New York, 1935) discussed by Leh- 

man (Science, 98: 393, 1943), the contribu- 

tions of a group of physicists born between 
1785 and 1867 were contrasted with those 
of a group born prior to 1785. The former 
group were found to have an age of peak 
achievement ten years younger than the 
latter group. Lehman further shows that 
quantity of output may complicate the de- 
termination of an intellectual peak: When 
achievements regarded by authorities as 
of outstanding merit are plotted according 
to chronologic age, the curve obtained has 
a sharp peak and rapid decline, whereas 
works of a lesser degree of merit by men 
in the same field of endeavor and in the 
same decade are plotted in a curve with a 
rounded peak, coming later in life, and a 

gradual decline (Scientific Monthly, 59: 

384, 1944). 
Lehman endeavored to eliminate these 

possible sources of error by selecting a 
group of 933 mathematicians, practical 

inventors, and creative thinkers in four- 

teen other fields of endeavor, of whose 

total discoveries 1059 were selected as of 
highest merit. Thus by dealing with small 
numbers of individual contributions the 
quantity factor was reduced to a minimum. 
By plotting in five-year intervals the 
chronologic ages at which the discoveries 
were made or announced, a curve is formed 

which rises rapidly from the age of 20 years 
reaches a peak in the early thirties, and 
declines slowly (see chart). Thus maximum 

productivity is found to occur at the age 
of 33. The mean ages of the various en- 
deavors were 33 to 44. 

It is interesting to compare the chart of 
age versus production in science, mathe- 
matics, and invention with charts of age 
and achievement of men in other fields of 
endeavor. The curve of age versus winning 
athletic championships in general has a 
sharper rise, a peak in the late twenties, 
and a more rapid decline. However, those 
sports which require precision of movement 
and nicety of neuromuscular coordination, 
for example, golf, bowling, and rifle and 
pistol shooting, form a curve which coin- 
cides in elevation and peak with that of 
the science group, differing only in that 
there is a more rapid decline (see chart); 

and the curve of professional football has 
a sharper, earlier rise and more rapid de- 
cline than the curve of athletic champion- 
ships in general. 

The curve produced by age versus con- 
tribution in science is found to parallel 
closely the curves produced by: (1) the 
age at which male movie actors are the 
“‘best money makers’’; (2) the age at which 

outstanding treatises on philosophy have 
been written; (3) the age at which out- 

standing musical compositions have been 
produced; and (4) the age at which geo- 
graphical discoveries and explorations have 
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been made, although this endeavor is con- 
sidered to be both intellectual and physical. 

Age versus literary productivity forms a 
curve comparable to that of the science 
group, differing only in a less rapid decline. 

JOURNAL OF GERONTOLOGY 

the best paintings of great artists. Actual 
figures reveal a mean age in billiard players 
and golfers of 33, and in painters, of 41; yet 

when plotted in curves, these coincide from 
ages 19 to 39, forming a sharp peak. The 

foes 

+80 

+60 

40 

h20 
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il 16 21 26 31 36 41 46 

1 

51 56 61 66 71 76 81 86 
Chronological Ages. * 

The solid line represents achievement in science; the broben line represents achievement in sports re- 
quiring neuromuscular coordination. 

* This chart reproduced through the courtesy of the Scientific Monthly 

The median age of authors of eighteen 
types of literary contributions ranged from 
26 to 44; yet, in a chart, a peak age of 32 
is obtained. That mean figures are at 
times less informative than a chart is also 
demonstrated by comparing proficiency in 
billiards and golf with the composition of 

painters, however, continue at a higher 
level past the age of 40. 

The majority of man’s stellar perform- 
ances is shown to occur in the early thirties. 
Although production of merit past this 
time may be continued, there is a decline 
in physical and intellectual activity. 

J. O. BOLEY 
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GERIATRICS 

THE CARE OF THE AGED (GERIA- 
TRICS), by Malford W. Thewlis, C. V. 

Mosby Company, St. Louis, Missouri, 
fifth edition, 1946. $8.00. 

It is to be hoped that the literature of 
geriatrics does not appear as did that of 
pediatrics with an interval of forty to sixty 
years between the first lectures in medical 
schools and general recognition of the sub- 
ject as a medical specialty. If this unfor- 
tunately comes about, this book by Thew- 
lis, already in the fifth edition in 1946, will 

become almost an incunabula of geriatrics. 
The author, Malford W. Thewlis, states 

that the stimulation to write a practical 
text on geriatrics came from I. L. Nascher, 
who, after two editions of his own book, 

entered the Department of Public Welfare 
of New York and asked Thewlis to carry 
on. On the title page Dr. Thewlis lists 
himself as Attending Specialist, General 
Medicine, United States Public Health 
Hospitals, New York City; Attending 
Physician, South County Hospital, Wake- 
field, R. I.; Director, Thewlis Clinic; Spe- 

cial Consultant, Rhode Island Department 
of Public Health. It is generally known 
that he was and is the moving force of 
the American Geriatric Society, of which 

he is officially secretary. 
A reader naturally first turns to that 

part of a new book in which he is most in- 
terested. Hence, this reviewer looked at 

once at Chapter XXVI on genitourinary 
disease and more particularly to the sec- 
tion on prostatic hypertrophy—that is, 
after reading the preface and the first 
chapter on “History of Geriatrics.” There 
is little with which issue could be taken in 
the discussion of the enlarged prostate; in 
fact there is much sound advice. ‘The 
use of androgens for the treatment of pro- 

static hypertrophy has not met with much 
success.”” ‘“‘Massage must be given ex- 
pertly.”” ““Many patients who show evi- 
dence of prostatic obstruction, even with 
temporary complete retention, are re- 

lieved by massage and urinary antisep- 
tics. Others improve without any treat- 
ment... .” “Results with short wave 
diathermy and high voltage roentgen 
therapy have not been encouraging.” 
““Large prostatic enlargements can be re- 
moved by this method [transurethral] by 
skillful surgeons.” In other words, here is 
a short seven pages of discussion, which is 
critical of the methods of treatment which 
are founded on inadequate study and 
analysis, which does not urge immediate 

surgical removal, and which places em- 
phasis on individualization of the patient 
and the skill of the physician and surgeon. 
Absolute accuracy on a few facts is sacri- 
ficed for brevity. For example, ‘““The en- 
largement may affect all lobes... .” is 
correct if there were added “except the 
anterior and posterior.” The references 
are mostly from articles published within 
the preceding seven years and are ade- 
quate. 

There are chapters on all phases of geri- 
atrics, arranged on the usual basis of organ 
systems. In general, only major diseases 
are considered and no or little attention is 
given to rare and unusual conditions. In 
Chapter XXI on “Disorders of the Blood,” 

the centered headings include pernicious 
anemia, other anemias, polycythemia vera, 
agranulocytosis, the blood in infections, 
leukemia, multiple myeloma, and lym- 
phoma. 

Part 2, consisting of Chapters III to VI 

inclusive, entitled ““Geratology,” is of un- 

usual interest. It is here that the author 

+ 287> 
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departs from the systematic presentation 
of the subject and presents his own ideas 
with philosophy and viewpoint clearly 
visible between the lines. Under the title 
of ‘‘Hygiene (Gerocomia)”’ are found para- 
graphs on atmospheric influence, clothing, 
habits, exercise, bathing, sleep, retention 

of urine, recreation, notes on institutional 

care, and miscellaneous items. Here is 

homely advice such as: “Old persons often 
make the mistake of living with their 
children in order to guide their lives... . 
They should realize that they have lived 
their lives, and that younger people are 
entitled to live theirs without interfer- 
ence”; ‘‘Ill-planned vacations mean only 
stress and strain’; and “A simple hobby 
will serve a useful purpose if it keeps an 
aged person occupied.”’ The chapter on 
“Hobbies” clearly indicates that the au- 
thor has talked to many older persons and 
has thus authority to speak. 

In places there are fragments of inci- 
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dental information, such as: “Aged persons 

should avoid retaining urine too long since 
retention may lead to paralysis of the 
bladder and death may result if relief is 
not obtained. The illustrious Tycho Brahe 
died in this manner. While riding with the 
Emperor of Austria, he obeyed court eti- 

quette instead of Nature and died a victim 
of propriety.” 

The theme of this book of 500 pages, re- 
peated several times and originally a part 
of the introduction by Nascher to the first 
edition, is: ‘““The object of treatment of 
disease in senility is to restore the dis- 
eased organ or tissue to the state normal in 
senility; not to the state normal in ma- 
turity.”” The physician who follows this 
advice with Thewlis as a guide will make 
few mistakes, and will offer the older 

person much beyond relief of his physical 
ills. 

RosBert A. Moore 

BRINGING GRANDFATHER HOME 

NEW GOALS FOR OLD AGE, edited by 
George Lawton, Columbia University Press 
New York, 1944. $2.75. 

During the early stages of the develop- 
ment of a field, it is necessary and desir- 
able to bring together surveys by the 
spoken and written word. New Goals For 
Old Age is a qualitative survey of the 
attitudes and hopes of the social scientist. 

The editor, George Lawton, head of the 

Old Age Counselling Center in New York 
City, has made and is making a significant 
contribution to the problem. 

Individual chapters and the authors are: 
“Adjustment over the Life Span” by 
Lawson G. Lowrey, ‘‘Aging Mental Abili- 
ties and Their Preservation” by George 
Lawton, ‘““The Older Person in the Chang- 
ing Social Scene” by Lawrence K. Frank, 
“The Older Person in the World of To- 
day—tIn the Family” by Ollie A. Randall, 
“Physical Changes in Old Age and Their 

Effects upon Mental Attitudes” by Lewel- 
lys F. Barker, “Applying Mental Health 
Principles to Problems of the Aging” by 
Nolan D. C. Lewis, ““Work Therapy, In- 
terests, and Activities’ by Edward Hoch- 

hauser, ‘“Toward a Science of Bibliother- 
apy” by Alice I. Bryan, ‘Occupational 
Therapy” by Marguerite Emery, ‘The 
Creative Urge in Older People” by Ed- 
ward T. Hall, ‘‘Mental Diseases of the 

Aged” by Samuel W. Hartwell, “Old Age 
at the Crossroads. Patterns of Living: In 
the Community” by Ruth Hill, “Old Age 
at the Crossroads. Patterns of Living: In 
an Institution” by Helen Hardy Brunot, 
“Old Age, First Person Singular” by 
George Lawton, and ‘How It Feels to be 
Seventy-five and a Woman.” 
Two quotations from the preface serve to 

define the viewpoint: “‘If it is important to 
give the human animal a good start in life, 
it is just as important to see that he makes 
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a good finish.”’ “‘What we need is a second 

declaration of independence to the effect 
that people still have a right to the pursuit 
of happiness no matter how old they be- 
come.” 

With due regards to the authors of the 
many more scientific sections, one of the 
most stimulating and provocative chapters 
is that entitled ‘How It Feels to Be 
Seventy-five and a Woman.” An editor’s 
note tells that ‘‘the writer is nearer eighty 
then seventy and is spending what she 
calls, ‘Some of the very happiest years of 
my life’ in a home for the aged—therefore 
the anonymity. She was present in the 
audience at the Welfare Council lectures 
and greatly enjoyed having the experts 
diagnose and treat her case. No other 
auditor was by profession ‘an old person.’ ” 
The woman heartily subscribes to the 
prescription of so many others: ‘‘Writing of 
old age is much like describing an illness; a 
chronic illness never to be cured but which 
must be endured stoically and cheerfully, 

INTRODUCTION 

OLD AGE, SOME PRACTICAL POINTS 
IN GERIATRICS, by Trevor H. Howell, 
Lewis & Co., London, 1944. 4s6d. 

This little book is written by a deputy 
physician and surgeon in the Royal Chelsea 
Hospital in England, an institution that 
admits about 300 elderly war veterans a 
year. The volume is precisely what its title 
implies—a distillate of wisdom from a man 
who knows and respects his subject. It isa 
book of such practical points as an indivi- 
dual would be glad to have applied to him- 
self as he threads his terminal course. Be- 
tween the lines one reads firmness, kind- 

liness, and efficiency without effective 
entanglements—in short the attitude of a 
man who proposes to do a skillful and 
helpful job on his patier:ts, without senti- 
mentality and without callousness. 
The introductory chapter deals with the 

nature of the elderly—their crotchets and 
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with courage and fortitude, and more im- 
portant still—with humor and curiosity. 
For to be curious is to be interested, with 
keen desire to learn the how, why, when, 

and where of every daily happening in na- 
tional and international events and in 
characters and personalities. A humorous 
and alertly interested mind keeps its youth 
and strength and is stimulating to itself and 
to others.” 

Characteristic of the vigorous and frank 
approach in most chapters is a part of the 
opening sentence by Ollie A. Randall in her 
chapter on the family: “Basic to this entire 
discussion is the question whether we be- 
lieve the family will continue to be the 
unit of our society and our democracy. . . .” 

This is one of many symposia and edited 
books which must and will appear in the 
next decade. By this means the problems 
will be more clearly defined, some questions 
will be answered, and investigations may be 
outlined and undertaken. 

RoBerT A. MOORE 

TO GERIATRICS 

their deviations from middle-age patterns. 
The necessary adaptations of the physician 
to the peculiarities. both of health and of 
disease of the senium are stressed. Em- 
phasis is laid on the necessity of dealing 
with ‘the patient as a whole” and recog- 
nizing in every case the importance of the 
“mental condition.” To this end the gen- 
eral inspection, Howell believes, is often of 

more importance than all the rest of the 
examination combined. 

The following chapter deals lucidly with 
the subjects of care, comfort, and manage- 
ment. It is remarked that a substantial 
share of the difficulties that arise in the 
care of the elderly have their origin in the 
patient’s relatives or attendants. Fussing, 
pampering, and bullying are all to he 
avoided: “Old age is not always synony- 
mous with delicate health and stupidity.” 
Intelligent teamwork often insures an al- 
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most normal life nearly to the end. The 
encouragement of self pity is demoralizing, 
and sympathy must be sparingly dealt out: 
“It makes a poor tonic for old folk.” Symp- 
toms often grow with their recital. Among 
the tendencies especially to be avoided are 
immoderation, indolence, overeating (or- 

undereating), idleness and seclusiveness. 

The chapter concludes with brief discus- 
sions of sickness and of dying —emphasizing 
the common sense aspects of dealing with 
both and including numerous bits of astute, 
technical sophistication. 

The remainder of the book is of rather 
greater interest to the technical student 
than to the general reader. It includes a 
discussion of the body temperature, point- 
ing out that what would be normality in 
younger subjects often amounts to fever in 
the aged. It is pointed out that relatively 
high blood pressure in the ‘aged is often 
conservative rather than detrimental. A 
brief chapter on rheumatic disease and 
physiotherapy emphasizes that fibrositis is 
the most common cause of “rheumatic” 
symptoms. The important role played by 
psychic trauma in precipitating the aches 
and pains of old age is stressed. An opti- 
mistic viewpoint is held regarding both 
present available therapeutic procedures 
and the prospect of further advances. In 
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the treatment of chronic bronchitis Howell 
favors expectorants by day and opiates at 
night and subscribes to hot beverages as the 
best expectorant. One of the more pene- 
trating chapters is that on cardiovascular 
diseases, their manifestations, causes, and 

treatments. He points out that a frequent 
source of anginoid pain is fibrositis of the 
chest wall, though this condition is less fre- 
quent in the elderly than in the middle- 
aged. Progressive cerebral ischemia is next 
considered, and its importance in the 
genesis of mental symptoms is stressed. 
Final chapters deal with cancer and with 
“disease and prognosis in old age.” 

As to the latter, the important considera- 
tions are in which direction the subject is 
going and at what speed. As a means to 
knowledge on this point the observation of 
patients engaged in their ordinary pursuits 
rather than in special diagnostic situations 
is commended. 

The book makes no pretense to being an 
adequate treatise on geriatrics. It is, how- 
ever, a readable introduction to that sub- 

ject, and the reader who desires a hill top 
view of the terrain would be hard: put to it 
to find another fifty pages that would serve 
his purpose as well. 

Roy G. Hoskins 

AGING AND DEGENERATIVE DISEASES 

BIOLOGICAL SYMPOSIA, VOLUME 
XI, edited by Robert A. Moore, Jaques 
Cattell Press, Lancaster, Pennsylvania, 
1945. $3.00 

In addition to a preface by the editor, 

this volume contains thirteen papers pre- 
sented during a two day symposium in 
March, 1942, sponsored by the Research 

Unit of the St. Louis City Infirmary and 
the Washington University School of Medi- 
cine. 

Experimental work on arteriosclerosis is 
the subject of four papers. One of these, by 
Page, is an excellent review of the research 

and theories on atherosclerosis, pointing 
out that progress on this highly important 
problem has been discouragingly slow. Re- 
search on the pancreas and on lipocaic in 
relation to arteriosclerosis is discussed in a 
paper by Dragstedt. The fact that the in- 
cidence of atherosclerosis does not parallel 
blood cholesterol levels is brought out in a 
paper by Kountz and his collaborators. 
Hueper discusses the etiology of athero- 
sclerosis and believes that a number of 
materials and conditions may be involved 
in causing this disease. In these papers on 
arteriosclerosis there appears to be a trend 
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away from the idea that cholesierol and 

faulty cholesterol metabolism are primary 
causes of sclerotic plaques. 

Cancer in relation to age is discussed in a 
paper by Leo Loeb, who has studied the re- 
lationship between age and the appearance 
of mammary carcinoma in mice. 

Saxton compares overfed rats with rats 
on a restricted diet in a discussion of the 
effect of food intake. The rats which re- 
ceived more food had a shorter life span and 
showed a much greater incidence of tumors 
and nephritis than those on a restricted 
diet. They also displayed a slightly greater 
incidence of periarteritis and of middle ear 
disease. The amount of food intake had 
little influence on the occurrence of chronic 
pneumonia (with bronchiectasis), of gastro- 
intestinal lesions, of myocardial fibrosis, 
and of intracardiac thrombosis. __ 
The difficulties in clinical diagnosis and 

recognition of degenerative diseases are 
discussed in a paper by Stieglitz. Another 
paper by MacNider deals with degenera- 
tive diseases in relation to the process of 
senescence. 
Schwartz and Cooke review cardiovascu- 

lar changes observed in progeria and 
present information concerning a new case. 
The effects of degenerative diseases of 

MEDICAL 

JOURNAL OF THE HISTORY OF 
MEDICINE AND ALLIED SCIENCES, 
edited by George Rosen, published by 
Henry Schuman, New York, and printed 
by The George Banta Publishing Company, 
Menasha, Wisconsin. Quarterly, $7.50 a 

year, Volume 1, Number 1, 1946. 

Among many other results of the end of 
war, at least the fighting part of it, is the 
opportunity to take up once more some of 
the cultural aspects of life which for over 
five years have been considered luxuries, 
not permissible in war-time. 

Editors have time to edit, publishers do 
not meet the stiff competition of Selective 
Service in the labor market, and the short- 

the autonomic ganglia on the vascular 
system are discussed in a paper by Kuntz. 
He is careful to distinguish between the 
changes found invariably in older people 
and the pathological changes which are 
found irregularly. 

The glucose tolerance in elderly patients 
is studied by Hofstatter and his collabora- 
tors. They find no evidence that aging in- 
dividuals develop an impairment of the 
carbohydrate metabolism that could be 
considered diabetic. 

The book would have been improved if 
all of the papers had summaries. It prob- 
ably would be more widely read if the sub- 
ject of the symposium had been placed on 
the cover. Instead, the volume was printed 
incognito under the title, “Biological Sym- 
posia.” 

The book presents as good a cross section 
of our present knowledge concerning senes- 
cence and the cardiovascular-renal diseases 
as could be expected at this time. There is 
much in the book that is controversial but 
which deserves serious thought on the part 
of gerontologists. The book is recommended 
for all who are interested in research on 
aging. 

Henry S. Simms 

HISTORY 

age of paper becomes less acute. 
The JOURNAL OF GERONTOLOGY, itself a 

reconversion baby, welcomes a sister, the 

Journal of the History of Medicine and AI- 
lied Sciences. 

The editor, Dr. George Rosen, has an in- 

teresting lead editorial entitled ““What is 
Past, is Prologue.” The first part is an ex- 
position of why there should be at the 
present time increasing interest in historical 
studies. The explanation is that we today 
are living in an age of crisis and social up- 
heaval; and under these conditions, man 

naturally turns to the past to analyze the 
causes and mechanisms that have produced 
a demand for change. 
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The editorial policy is announced as: “‘We 
welcome contributions on all aspects of the 
history of medicine, public health, den- 

tistry, nursing, pharmacy, veterinary medi- 
cine, and the various sciences that impinge 
on medicine. ... While the scope of the 
journal will be as broad as possible, it will 

not publish bibliographies or papers of a 
philological nature, feeling that the Bul- 
letin of the History of Medicine is the proper 

channel for studies of this kind.” 
The Journal of the History of Medicine 

and Allied Sciences will appear quarterly in 
January, April, July, and October. The 
first number is a volume of 183 pages. There 
are the usual original communications, and 

sections entitled Notes and Queries (edited 

by Max H. Fisch), Book Reviews, and 

Notes on Contributors. 
The table of contents of the first issue 

lists: What is Past, is Prologue, by George 
Rosen; Some Galenic and Animal Sources 

of Vesalius, by Charles Singer; The London 
Years of Benjamin Waterhouse, by Josiah 
Charles Trent; A Note on William Blake 

and John Hunter, by Jane M. Oppen- 
heimer; Pharmacopoeias as Witnesses of 
World History, by George Urdang; The 
Two Earliest Dentistry Woodcuts, by 
Curt Proskauer; Bernardino Montana de 
Monserrate: Author of the First Anatomy 
in the Spanish Language; Its Relationship 
to de Mondeville, Vicary Vesalius, the 
English Geminus, and the History of the 
Circulation, by J. B. de C. M. Saunders 
and Charles Donald O’Malley; Dr. Ben- 

jamin Harrison, Temporary Texan, by Pat 
Ireland Nixon; Medical Education in 17th 

Century England, by Phyllis Allen; Incu- 
bator and Taboo, by Erwin H. Acker- 

knecht; Animal Substances in Materia 

Medica: A Study in the Persistence of the 
Primitive, by Loren C. MacKinney. 

The format and style are pleasing: semi- 
rough paper with inserts for the fine illus- 
trations; single column with two type sizes 
for text—principal and subsidiary; docu- 
mentary footnotes in some articles, and 
bibliographies at the end in others; and a 
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few pertinent advertisements at the back 
only. 

RoBeErT A. Moore 

RISK APPRAISAL, by Harry Dingman, 
National Underwriter Company, Cincin- 
nati, Ohio, 1946, $10.00. 

The reader need not pass beyond the pref- 
ace on page iv to detect the style and view- 
point of the author, Harry Dingman, Vice- 
President and Medical Director, Contin- 

ental Assurance Company. “‘Custom is for 
authors to write prefaces in their books. 
Sometimes I wonder why. Two reasons 
presumably. To tell you what the author 
is about to tell. And heighten mutual inter- 
est in the subject.” 

Risk Appraisal is defined as a study of 
the factors that determine length of life 
and the fulness thereof. Four hazards that 
imperil the economic value of man are 
recognized: death, old age, disability, and 

unemployment. The attitude of the realist 
who has dealt with man as an individual | 

and as one contributing to some average is: | 
“Death is determinable: you die or you 
don’t. Old age is definable: you live or you 
don’t. Disability is debatable: you are dis- 
abled, you think you are, or you claim you 
are. Unemployment is desirable to many: 
many persons court it, encourage it, pro- 

long it.” 
This book may be best characterized as a 

compendium of statistics interspersed 
through a blunt, readable text. If human: 
life and experience may be expressed math- 
ematically, some figure will probably be 
found on some page of this book. The facts 
and figures range widely. One per cent of 
children in the northern part of the United 
States have rheumatic heart disease; 132, 
500,000 days of illness annually are caused { 
by mental and nervous diseases; 266 appli- 
cants for insurance of each 10,000 are re- 

jected for regular rates because of obesity; 
1 of 3 fatal accidents occur in the home; the 

risk for a 15 year old person from a family 
in which there is one case of tuberculosis is 
45 per cent above the normal; Greeks living 
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in America are satisfactory risks for life 

insurance but not for disability insurance; 

the injury rate per million employee hours 
for makers of ammunition in 1941 was 32.1; 

and insurance for residents of Portuguese 
East Africa north of 23 degrees is 7.50 
above the standard. 
The reader will pick up interesting frag- 

ments of information such as the “morals 
hazard” in applicants for insurance. It 
seems that actors, bookies, dance hall pro- 

prietors, movie persons, race track follow- 
ers, and union officials move in situations 

that ‘‘tend to subvert the conventions. In- 
hibitory influences are less restraining, and 
disorganizing things happen: broken laws, 
broken homes, broken heads.” 
Among the habits and morals factors in 

risk appraisal is alcoholism. The author 
states ‘‘acute alcoholism is drunkenness. 
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It is a social error. Chronic alcoholism is 
disease. It is just too bad.” 

The philosophy of life and appraisal of 
fellow man by the author are best seen in the 
section on morals (page 175). “‘Morals, in 
limited sense, refer to sex. In larger sense 
to ethics.” “Double standards of morals 
pertain more widely than we may realize. 
Sex, yes. It pertains also in business, in race 

in geographical sectional groups.” ‘‘Hu- 
mans cannot be classified on the basis of 
black hearts and lily whites. Most of us are 
grayish, one shade or another.” 

Risk Appraisal is a book doubly useful: 
to read through for content and viewpoint, 
and then to refer to as an encylopedia of 
facts and figures. Both will be valuable to 
the gerontologist. 

RoBERT A. MOoRE 



BOOKS RECEIVED 

Books received since Jan. 1, 1946 are 

acknowledged in the following list. Insofar 
as space and time permit, some will be 
selected for review in a later issue, but it is 

unlikely that all will be reviewed. 

An Introduction to Essential Hypertension, by Rich- 
ard F. Herndon, Charles C Thomas Publishing 
Company, Springfield, Illinois, 1946, $2.50, 88 

pages. 

Risk Appraisal, by Harry Dingman, National Un- 
derwriter Company, Cincinnati, Ohio, 1946, 

$10.00, 850 pages. (Reviewed in this issue, page 

292.) 

The Care of the Aged (Geriatrics), by Malford W. 

Thewlis, C. V. Mosby Company, St. Louis, Mis- 
souri, 1946, $8.00, 500 pages. (Reviewed in this 

issue, page 287.) 

Ambulatory Proctology, by Alfred J. Cantor, Paul B. 
Hoeber, Inc., New York, 1946, $8.00, 524 pages. 

Hippocratic Wisdom, by William F. Petersen, 
Charles C Thomas Publishing Company, Spring- 
field, Illinois, 1946, $5.00, 263 pages. 

Gracian’s Manual, translated by Martin Fischer, 
Charles C Thomas Publishing Company, Spring- 
field, Illinois, 1946, 311 pages. 

Sixty-Five and Over (pamphlet), by Leon Thomas 

Stern, Social Service Committee, Philadelphia, 
Pennsylvania, 1946, $.25, 36 pages. (See Current 

Comment, page 254 this issue.) 

Social Adjustment in Old Age, A Research Planning 

Report, Social Science Research Council, New 

York, 1946, 77 pages. (See Current Comment, 

page 259 of this issue.) 

Journal of the History of Medicine and Allied Sci- 
ences, edited by George Rosen, published by 

Henry Schuman, New York, and printed by The if 

George Banta Publishing Company, Menasha | 
Wisconsin. Quarterly, $7.50 a year, Volume 1, : 

Number 1, 1946. (Reviewed in this issue, page | 
291.) 
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INDEX TO CURRENT PERIODICAL LITERATURE 

It is difficult to cover all journals and list all papers concerned with aging and the aged. 
Authors and publishers are requested to call attention to publications or send reprints.— 
Editor. 

Aaron, Haro_p—Aging in the Male. 
Modern Digest, 5-1: 39-42, 1946. 

CARE—The Care of the Aged: Observa- 
tions Based on Experience in Glasgow 
Outdoor Medical Service. M. Curran, 

J. Hamilton, J. S. Orr, W. Poole, and 

E. N. Thomson. The Lancet, 250— 

6388: 149-152, 1946. 
CurrRAN, N.—and J. Hamilton, J. S. Orr, 

W. Poole, and E. N. Thomson. The 
Care of the Aged: Observations Based 
on Experience in Glasgow Outdoor 
Medical Service. The Lancet, 250— 

6388: 149-152, 1946. 

Curtis, M. R.—(See Dunning, W. F. and 

M. R. Curtis.) 

DunNING, W. F.—and M. R. Curtis. The 

Respective Roles of Longevity and 
Genetic Specificity in the Occurrence 
of Spontaneous Tumors in the Hybrids 
between Two Inbred Lines of Rats. 
Cancer Research, 6: 61-81, 1946. 

GENERAL—The Aged Can Be Happy. 
Louis Ludwig. March of Progress, 

10-3: 50-52, 1946. 
Gerontology Comes of Age. E. J. Stieg- 

litz. Scientific Monthly, 62: 80-82, 
1946. 

How You Grow Old. A. C. Ivy. Hygeia, 
24: 196, 1946. 

More Fun After 50. Marie Beynon Ray. 
Journal of Living, 11-9: 85-98, 

1946. 
Never Too Old. Blair Niles. Everybody’s 

Digest, 4—2: 61-63, 1946. 

Success at Sixty. Helen Wiener. She, 4-5: 
70-71, 1946. 

What is Your Best Age. Robert Hem- 
street. Read, February, 1946: 63- 

65. 
GERIATRICS—Indiana Sets Up a Division 

of Adult Hygiene and Geriatrics. 

American Journal of Public Health, 

36: 202, 1946. 
HAMILTON, J.—(See Curran, M., J. Hamil- 

ton, J. S. Orr, W. Poole, and E. N. 

Thomson. ) 

HEALTH—Health on Exhibit. Henrietta 
Holland. March of Progress, 10: 183- 
184, 1946. 

HEMSTREET, RoBERT— What is Your Best 

Age. Reed, February, 1946; 63-65. 
HOLLAND, HENRIETTA— Health on Exhibit 

March of Progress, 10: 183-184, 1946. 

Homes—Putting Your Folks in the Old 
Folks Home. Sue Travis. Facts, 7-3: 

6-9, 1946. 
InpustRY—Comment on “Discrimination 

Against Older Workers in Industry.” 
Stanley Lebergott. American Journal 
of Sociology, 51: 322-325, 1946. 

Ivy, A. C.—How You Grow Old. Hygeia, 
24: 196, 1946. 

LEBERGOTT, STANLEY—-Comment on “‘Dis- 

crimination Against Older Workers in 
Industry.” American Journal of Socio- 
logy, 51: 322-325, 1946. 

LoncEvity—Can Science Double Your 
Life? J. D. Ratcliff. This Week, March 

10, 1946: 4-5. 
The Respective Roles of Longevity and 

Genetic Specificity in the Occur- 
rence of Spontaneous Tumors in the 
Hybrids between Two Inbred Lines 
of Rats. W. F. Dunning and M. R. 
Curtis. Cancer Research, 6: 61-81, 

1946. 
What do You Know About Living 

Longer? Aiken Welch. Woman’s 
Home Companion, March, 1946: 30. 

Lupwic, Louts—The Aged Can be Happy. 
March of Progress, 10-3: 50-52, 1946. 

Ma.Le—Aging in the Male. Harold Aaron. 
Modern Digest, 5-1: 39-4z, 1946. 
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NILES, BLarr—Never Too Old. LEvery- 
body’s Digest, 4-2: 61-63, 1946. 

Orr, J. S.—(See Curran, M., J. Hamilton 

J. S. Orr, W. Poole, and E. N. Thom- 

son.) 

Pace, M. M.—What Will Social Security 

Do for Me? Independent Woman, 25: 
8-10, 1946. 

PauL, HENRY E.—and Mary F. Paul. The 
Relation of Vitamin Intake to Length 
of Life, Growth, Tooth Structure, and 

Eye Condition. Journal of Nutrition, 
31: 67-78, 1946. 

Pau, Mary F.—(See Paul, Henry E., and 

Mary F. Paul.) 
PooLe, W.—(See Curran, M., J. Hamilton, 

J. S. Orr, W. Poole, and E. N. Thom- 

son. ) 

RatcuiFF, J. D.—Can Science Double 

Your Life? This Week, March 10, 

1946: 4—5. 

Ray, Marre BEYNoN—More Fun After 50. 

Journal of Living, 11-9: 85-98, 1946. 
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Age. Scientific Monthly, 62: 80-82) 
1946. 

THomson, E. N.—(See Curran, M., J, 

Hamilton, J. S. Orr, W. Poole, and BE. 
N. Thomson. ) 

Travis, Su—E—Putting Your Folks in the 

Old Folks Home. Facts, 7-3: 6-9) 
1946. 

ViTAmMiIns—The Relation of Vitamin Ins 
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E. Paul and Mary F. Paul. Journa 
of Nutrition, 31: 67-78, 1946. 

WELcH, AIKEN—What Do You Knoy 

About Living Longer? Woman’s Ho 
Companion, March, 1946: 30. 

WIENER, HELEN—Success at Sixty. Shé 
4—5: 70-71, 1946. 
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