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A MEAT AND VEGETABLE DIET 
Versus 

A STRICTLY VEGETABLE DIET 

By DR. }AMES ROLLIN SLONAKER 

(Department of Physiology, Stanford University, Calif.) 

Ladies and Gentlemen: I think it is a common rumor all over the United 
States that if a wife wants to make her husband happy she gives him a good, 
full meal. Now then, are you making him the happiest that you can? A 
meal is most satisfying when it meets all the needs of the system, when every 
department, we might say, in the body is being satisfied in regard to its needs. 

The subject of dietetics has occupied the attention of the scientific world for 
a number of years, and is still doing so. We have been hearing during the 
past few years a great deal about substances known as vitamins. What they 
are, nobody knows, except that when a certain vitamin is absent in the diet 
certain disastrous results occur to a growing or reproducing animal. We know 
there are certain articles in our food essential to our well-being. There are 
certain of those articles which produce the energy which enables you to go out 
into the field and do your work-articles readily convertible into muscular 
energy. 

There is another class of foods which constitutes the building material of 
your system, repairs the tissues as fast as they waste away. These foods should 
be in proper proportion to furnish the required energy and repairs. If a per
son should draw wholly on the building material as a source of energy for 
muscular work, his system would be working at a great disadvantage. There
fore, in order that a person may be in the pink of condition physically, men
tally, and every other way he must be a well-fed animal--or human being, if 
you do not like to be called an animal. But we are all animals, nevertheless. 

Diet is one of the most important questions confronting the public today. 
What can we eat to make us the most efficient machine; to enable us to tum 
out the greatest quantity of work in the shortest possible time, or during our 
lifetime; to enable us to persist or live through a longer period of activity 
than we might otherwise reasonably expect. 

There are two ways of getting at conclusions or data which might help in 
ascertaining what a person should eat. One is a method of compilation by 
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visiting each and every household throughout the United States and ascer
taining what each one is eating in that household. What did they have for 
breakfast, for lunch, for dinner today, yesterday, and so on for a period of 
time? By compiling that information a person could get a certain fund of 
material which would be helpful. That is one way of ascertaining how a man 
should eat to live an average life. 

Another way is to get this information from a scientific standpoint; that is, 
by experimentation-by giving to different animals different kinds of food, 
and then determining by the effect upon those animals what kinds of food 
are most desirable for their well-being. 

The latter way of ascertaining data is by far the most beneficial, because 
in an experiment of that kind one can completely control all of the environ
ment, all of the food, and everything of that sort which goes into the experi
ment. Complete control and complete analysis of the results can then be 
obtained. 

In the experiments which I wish to speak to you about this afternoon I 
chose the albino rat. That does not sound very dignified, but when one has 
worked with the albino rat for something like twenty-four years it becomes 
quite a dignified animal indeed. This animal was chosen for several reasons. 
In the first place, the albino rat is an omnivorous animal; that is, it eats all 
kinds of foods. Man, likewise, eats all kinds of foods. It is true that man, 
due to his more or less perverted taste, will eat some things that a rat will not 
eat (pickles and the like which contain little or no food) but both of these 
animals are omnivorous. 

The rat also is an animal used largely in experiments in the laboratories in 
the various universities of the United States. It is of value to know that 
results of experiments on this animal in California can be compared with 
results on the same animal in other parts of the country because of their 
similarity. Also the rat is a small animal which can be taken care of in small 
quarters; thousands can be provided for in a small room. It requires a small 
amount of food to feed them, and when one's bill for food runs into several 
dollars a day it may be seen that the item of cost is an important one in select
ing the animal to experiment upon. 

The span of life of an ordinary albino rat (this is also true of the wild 
gray rat) is about two and one-half years, so if an investigator wants to 

·determine the effect of various foods upon an animal throughout its entire 
lifetime he does not have to wait until he is gray-headed to get results. 

Another important factor is that, in working out studies in reproduction, 
the albino rat is very well adapted to this purpose. First of all, it reaches 
sexual maturity at about so to go days of age, and it will breed every fourth 
day. Wild rats will also breed every fourth day during sexual life. The 
albino is simply a sport of the wild Norway rat. It has been domesticated 
and breeds true-always white. If one wishes to mate the animals at any 
time, it is necessary to wait but four days until the next mating time. If 
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results are sought concerning the young, it is necessary to wait only 22 days 
from the day of mating. It is a rapid-fire animal. 

The number of young is an interesting study. The number to a litter varies 
from I to I 6, and the number of litters from I to 9 or more. The lactation 
period, from the time the young are born until the mother weans them, is 
about 30 days. No wonder we have so many wild rats when not held under 
complete control. The sexual life varies between 400 and 6oo days, so that a 
female can produce young for quite a long time and ·live to see several genera
tions of her offspring. If we were to multiply the progeny by the law of 
geometrical progression, we could fill this tent, under favorable conditions, in 
ten years with rats from one pair. 

As I stated a moment ago, I have been working with the albino rat for over 
24 years and naturally have learned something of this animal. But I will not 
try to tell you all I have learned. It is impossible to boil down in a few min
utes' talk the many important findings relative to the albino rat. ·First we 
must know all the normal conditions, the normal behavior, etc., of an animal 
in order to make a comparison of abnormal conditions in the animal. The 
normal is our measuring stick for other conditions and results. A physician, 
unless he knows the normal condition of a man, cannot tell whether or not 
the man is sick. The man can tell by his feelings, but the physician cannot. 

There are at the present time many experiments in progress which we hopa 
to complete in a very few years, and there are a great many more experi
ments which we would like to conduct-experiments that would be of great 
value to meat pr:oducing industries and the like- but funds are not avail
able to carry them on. Unfortunately, one man's span of Ere is not long 
enough to do all the experimenting he would like to do, but if he has funds 
enough he can hire assistants and direct those assistants so that he can cut a 
wide swath through the experimental field and accomplish much during his 
short life. 

The experiments I am going to tell you about are from experiments that 
· have lasted over I 2 years, and they have dealt with hundreds of individuals. 

The averages which I will give you from the data obtained will not be rep. 
resentative of a few animals, but of hundreds, so that you can rely absolutely~ 
I think, on the validity of these results. 

I divided these hundreds of animals into two groups. One group was fed 
on a strictly vegetable diet. They were given beans, com, and so forth-in 
fact, everything you can imagine as belonging to the vegetable kingdom. The 
other group was fed the same vegetables, but to that diet some form of ani
mal protein was added, principally meat. Nearly always meat was the most 
readily secured protein. Those , two groups of animals were th'us feel 
identically alike, except that one group had meat added. They were all kept 
in the same room, under as nearly the same conditions as it was possible to 
keep them, and in the same 5o!'l of cages; the only difference was meat in 
one diet and its absence in the other. Any differences that Inight arise, one 
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might be justified in concluding that they were due to meat in one case and 
its absence in the other. When these animals were subjected to these condi
tions throughout their lifetime and over a period taking in successive matings 
in successive generations numbering hundreds of individuals, we found, on 
comparing the two groups, that there was a marked difference in growth, in 
efficiency, in pubescence (reaching the age of sexual maturity) in menopause, 
(the age of cessation of sexual ability) in reproduction, in the sex ratio of 
young, in the sterility of the animal, in cannibalism, in the life span, and in 
the race. 

These points I am going to take up in the order given, so that I can give 
you some facts in detail regarding the effect that was produced by the pres
ence of meat in the one case and its absence in the other. I am going to 
hurry over this, because the weather is warm and there is so much to say. 

When we take the average ratio of growth, that is, the maximum weight, 
we find that the average maximum weight of the animals that were fed meat 
to those that were not fed meat was as 162 to 100. That means that the 
meat feeders grew to be at least a third larger than those that did not have 
the meat. The males of the species were more affected than the 
females in each case. The males were 35 per cent below normal weight and 
the females from 25 to 28 per cent below normal weight. The young of 
the restricted group were below the normal at birth, the males more so than 
the females. When born they did not weigh as much as normal. The effect 
was more marked on successive generations of those taken from the omnivor
ous feeding group than on those of the restricted type. Omnivorous means 
those with meat added, restricted, those without. 

In regard to their efficiency, that is, their ability to run: How was this 
ascertained? These animals were placed in revolving cages, one rat to each 
cage. Each cage consisted of a single large cylinder 18 inches long and 18 
inches in diameter. The axle which supported it was stationary and sup
ported the nest box, and food and water boxes on it in a stationary manner. 
'fhe animal was at liberty to lie in its nest box or turn the wheel as it chose. 
There was no compulsory running. I am giving you the efficiency as meas
ured by the voluntary activity of these two classes of animals. A recording 

. device on the end of each cage gave the number of revolutions each cage 
turned, daily or hourly as desired. Each cage recorded the activity of a 
single animal. There were a number of cages, this making it possible to 
ascertain the average run. 

When we came to figure this out we found that the average male, even 
normally, ran less than the female. This was true in both classes of animals. 
A male rat fed a normal well-balanced ration will run approximately Io,ooo 
of those revolutions each day. The rat's day is at night; it is quiet during 
the day and runs at night, just as does the gray animal around the barns. 
The female will average somewhere around 15,ooo revolutions per day. 
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So it will be seen that she is more active than the male. Why, I cannot 
say, but that is true, and it was true in both groups of animals, that is, 
in the omnivorous and restricted groups. When we came to register the total 
run during their lifetime we found that the omnivorous feeders ran, on an 
average, seven and one-half times more than the restricted feeders. 

A newspaper once compared the distance covered in a way which I would 
never have thought of doing. Rats from those two groups were started at New 
York City in a race across the continent. The animal fed a restricted diet 
was able to go as far as Buffalo, 555 miles. The omnivorous feeder made 
San Francisco, and if he had had something to run on further, he would 
have reached Honolulu. There you can get a picture of the voluntary effi
ciency of the two groups of animals. How far will a rat run in a night? 
You will be surprised at the distance. I had one record where a female ran 
44,640 revolutions during the I 2 hours from 6 p.m. to 6 a.m. If that cage 
had been put on a flat surface and allowed to roll in a straight line 44,640 
revolutions it would have covered a little over 38 Iniles. You would not 
believe that a rat would run that far, but it did. It is not at all unusual for 
them to run 3o,ooo or 4o,ooo revolutions. The average ratio of efficiency of 
these two groups was 7 Yz to I in favor of meat feeders. 

In regard to the age of sexual maturity, or pubescence, the restricted diet delayed 
pubescence from 40 to 92 per cent. When on the restriced diet, instead of the animal 
reaching sexual maturity at the age of 6o days, it averaged about 120 days. If you are 
stock breeders you can see the application of that. If a diet is not satisfying to an ani
mal you can delay that activity. This effect was pronounced in all young animals but 
was more pronounced in the very young ones. It was more pronounced than if they 
were 40, so, or 6o days old when the restricted diet was begun. The restricted diet 
caused an earlier menopause in the young, and since there was a delay in pubescence 
the sexual life has been shortened very greatly. That was what happened in the 
restricted feeders. 

Another interesting test was that of adding meat to some of the restricted grou;1 to 
determine the effect. The improvement was noted at once. They advanced from this 
very imperfect condition and were on the way to normality. They did not reach nor
mality, however, because we stopped our experiments too soon. But we could have 
brought them back if not left too long; within certain limits complete restoration can 
be accomplished. 

Now, in regard to sex ratio: The dairy grower wants to know, if possible, how ht 
can produce more female calves. That is one of the subjects upon which we havt. 
recently published information. I would be glad to give you some points in regard to 
this subject if time permitted. But this is what we found relative to the ratio of males 
to females in our experiments. The controls, or omnivorous feeders, had a ratio of 108 

males to xoo females; that is, there were a few more males born than females. When 
it came to the restricted feeders, we had from 84 to 97 males to xoo females, so that, as 
we saw in some of the other experim~ts in which the males were more seriously affected 
in efficiency and other characteristics, so here we found they were more affected relative 
to their development. Probably in their intrauterine development they were so affected 
they either died or were reabsorbed by the mother and not born at all. At any rate, the 
sex ratio dropped very decidedly. 

In regard to sterility : If we take normal animals like the albino rat and make 
a careful test at mating time, while being fed on a mixed, well-balanced, normal diet, 
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we find that a certain per cent of them will be sterile. We have found in our nor
mal animals that II per cent of the females were sterile; that is, they did not pro
duce young. But in the restricted feeders so per cent were sterile. This is some
thing to think about. The sterility was increased four times over the normal condi
tion. The per cent of sterility was greater in the female than in the male. I will 
tell you how we ascertained this. After a pair failed to produce young we placed the 
weak male with a strong female, and a strong male with the weak female to see which 
one of the pair was sterile. We found in many cases both were sterile, but the fe
male had a little larger average of sterility than the male. It was very nearly the 
same, however. We added protein again in the form of meat. This reduced the ster
ility and brought the animals back practically to a normal condition. 

Another subject is cannibalism (eating their brothers and sisters.) In the albino 
rat and wild rat this is a common practice. One very seldom sees a dead rat; it is 
generally disposed of by its brothers and sisters, not by cremation or interment, but 
by the cannibalistic method of eating it. It is good feed for them, and they know 
no better. Cannibalism normally occurs in rats, but in the normal rats it occurred 
only to the extent of 2. 7 per cent; in the restricted feeders it went to so per cent. 
That is something again that seems almost appalling. 

Another point: What effect did the restricted diet have on the total length of 
life of the animal? We do not like to die too young; we all want to live to a ripe 
old age. What effect will diet have upon advancing our age, not only the length 
of life, but upon our efficiency as well? When we compare the life span of the re
stricted feeders and the omnivorous feeders, we find the ratio is r.84 to I in favor of 
the omnivorous feeders (almost 2 to r.) The restricted diet caused a great increase 
in the mortality of the young. The normal rats had a mortality of 36 per cent, which 
may be considered fairly high; 36 per cent of the young born, died. But of the restricted 
feeders 66 per cent of the young born, died. So we have again an appalling example of 
loss of vitality. The per cent of mortality increased in the restricted feeders with suc
ceeding generations. The second generation produced young, which would have been the 
third generation; that third generation, however, all died. Are you a vegetarian? If so, 
take warning. Do you want your offspring to die, or do you want an offspring, is 
the question? I doubt if you would be able to have one if you were a vegetarian for 
a long period of time. 

Now, the effect on the race: I do not need to say much about that, because 
they were all gone by the third generation, and the race became extinct. In my 
opinion, if a person is a vegetarian-and let me say one word about what a vege
tarian is. A great many persons claim to be vegetarians. To illustrate, I will relate 
an incident. 

One of my colleagues at college said to me: "I don't agree with your results in 
that article.'' 

I said: "Is that so? You are a vegetarian?" 
"Yes, I am a vegetarian." 
"Then," I said, "you are the best specimen of a vegetarian I ever saw." 
Then I asked him : "Do you drink milk?" 
"Oh, yes, lots of it." 
"Do you eat eggs?" 
"Oh, yes, I eat eggs." 
"Do you eat fish?" 
"Yes, I eat fish." 
"Do you eat butter?" 
"Yes, I eat butter." 
"Are those vegetables?" 
"No," he replied, "but they are not red meat.'' 
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There is a large group of people who claim to be vegetarians because they· do 
not eat red meat. They are no more vegetarians than you or I, not a bit more. I 
am giving you vegetarian facts, not so-called vegetarian facts. I believe that if a man 
were to be subjected to the same conditions of food to which I subjected the albino 
rat, where he could be kept in a cage. and kept from nibbling the things he ought 
to, the same results would be obtained. 

Now, for some conclusions : The growth of the two groups of rats was about 
2 to I, and efficiency 70 to I in favor of the omnivorous feeders; sexual life was 
greatly shortened by restricted feeding, the ratio being about 3 to I; the ability to 
reproduce was from 29 to 40 per cent below normal in restricted feeders; the sex 
ratio showed a great reduction in the males produced by restricted feeders; sterility 
was increased over 400 per cent, and cannibalism was increased from 2.7 per cent to 
so per cent by the use of a restricted diet; the life span was as I .84 to I, almost 
2 to I in favor of the omnivorous feeders; and finally, in the case of the vegetable 
feeders, the race became extinct. 

Let us make a few applications. This is where the scientific world and the gen
eral populace often fail to get together. We write articles and publish our papers 
in scientific magazines where the general public never sees them. It is a very unfortunate 
circumstance that these articles are not put in some popular form that will reach every
one, because often we do find something that would be of general interest. But we do 
not tell it in a way that would be understandable to the layman. So I am glad to 
present this subject to you in a way, I hope, you can understand well, and not couch 
it in any scientific terms that would not be understood at all. 

When we come to applying to man, the results of experimentation on a rat, the com
ment will probably be: "That is making a rather long jump." And anyone who does that 
is bound to be criticized most severely, for the simple reason that critics will say that 
man is a supreme being; that he occupies a place above all other animals. J will 
agree that it is a long jump but as to his being supreme, or above everything else, 
no comparison ought to be made. It is true, there is a wide difference between man 
and the rat, zoologically speaking, but the rat is an omnivorous feeder, 1nd man is an 
omnivorous feeder. All indications-his teeth, his digestive tract, and every part of 
him which has to do with the handling of food-tell us that man was, in his wild 
state, an omnivorous feeder (eating everything that was edible.) His nearest related 
kin in the animal kingdom, the anthropoid ape, is an omnivorous feeder. There is 
the closest relation, as shown by the fact that the blood of an ape can be success
fully injected into a man, and vice versa, but if the blood of another animal is injected 
into the ape, it will kill him. So there are many things that point to a relationship
not that we come from the ape, for evolution is orderly change. You are practicing 
evolution on your farms. Man may be supreme, but, nevertheless, man is an animal
some of us are more animal than others-but we are all animals. There are only two 
groups of living things on earth-animals and plants. Are you a cabbage head or an 
animal? I want to belong to the animal group. 

There are a number of points I want to bring out. What would a restricted diet 
do to man? I have tried to show what it did to the albino rat. I hope I have presented 
the facts and made them conclusive, so that you have understood them. And from the 
simple fact that all the conditions were the same, except the presence or absence of meat, 
and the difference so pronounced, it strikes me that I have revealed something that 
makes meat worth gold to us. It certainly does. 

Will a restricted diet, for instance, maintain man in his maximum mental and 
physical efficiency for a long period of time? That is one question we might put 
up to ourselves. It is not a question of maintaining life that we are after, neces-
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sarily, but of making ourselves the most efficient machines to do the greatest amount 
of good in this world during the very short time that we are here. 

Now, I want to give you, not my own results, but just the cullings of a few 
results from other investigators relative to man; then I will let you draw your own 
conclusions about bridging across, and see whether you can carry over the funda
mental principle brought out in my experiments on the rat to man. 

Professor Jaffa of the University of California wrote a paper on "The Family 
of Fruitarians" (vegetarians). He described the children as being very much under 
size. Children six years of age looked more like four-year-old children; their bones 
were small, they were undernourished, undeveloped, and whenever they . had a chance 
they nibbled at food-you could not keep them away from it-food not given them 
by their parents. 

Professor Chittenden of Yale fed a dog on a vegetable diet. It passed from a 
condition of health to a state of utter wretchedness, with serious gastro-intestinal 
disturbances. 

Professor Caspari, another investigator, experimented on a man, giving him a 
strictly vegetable diet. During the course of the experiment that man lost 13 kilos 
(equivalent to 30 pounds) and before the end of the experiment it was necessary to 
give him some animal protein in order to build him up. In another experiment carried 
on in another man, Professor Caspari found that a great deal of protein was eliminated 
in the faeces. Some was absolutely wasted and some digested, but not utilized by the 
system. 

That brings us to the digestibility of proteins. Which is more digestible, anima:l 
or vegetable protein? Protein is one of the building stones, something which you must 
have to repair your worn out products. The body cannot be replenished, the worn 
out parts cannot be rejuvenated on starch, fat, or sugar; it must be protein. Protein 
is one of the main ingredients of meat. There are certain other elements, ash and 
the like, that are present in meat, but protein is the one of greatest importance to 
the well-being of our system. One investigator found that in vegetable protein only 67 
per cent was absorbed by the system; 65 per cent of vegetable oil was all that was 
.absorbed. Another investigator found that 85 per cent of vegetable protein was used, 
and we must admit that it was different proteins of different kinds. Different pro
teins may have a different effect-may consist of different amino-acids more readily 
assimilated by the system. 

One investigator says that 85 per cent of vegetable protein was absorbed, and he 
found that 95 per cent of animal protein was absorbed. Another investigator found 
that 84 per cent of vegetable protein was absorbed and 97 per cent of animal protein. 
So you can see that the animal protein is more readily handled-a person gets more 
for his money when he takes in animal protein than when he takes in vegetable protein. 

Another investigator says meat in general has a more stimulating effect on the 
system and is more strengthening than vegetable food, and it gives rise to the sensa
tion of energy and activity; and, I would add, the feeling of being well-fed. If you 
eat a good, well-balanced meal you feel at peace with the world. That is why your 
wife, when she wants a $Io bill, gives you a good meal. 

Another investigator attributes the greater efficiency of the Italian laborer in the 
United States over his efficiency in Italy to the fact that he has a richer protein diet 
in this country than he had in his home country. He finds these laborers will do 
more work in this country than in Italy. Climatic conditions may have had some
thing to do with it as well as food. 

Another, who writes from India, states that the native sons of the Indian people 
over in India, people who enter college there, the young boys, remain practically the 
same stature. The British boys, who have come there and have been living in India 
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for a long time during their college careers, go right on developing into manhood and 
are not stunted. The natives of India have very little protein to add to their food. 

Oshimi, a Japanese, says that the Japanese race is, by compulsion, almost vegetar
ian. About 75 per cent of these people are practically vegetarians, due to force of 
circumstances. Consider the size of the Japanese. They are a small race. They have 
lived from generation to generation, for thousands of years, on about the same diet. 
Small animals can be developed by stunting; this can be worked out in cattle breeding. 
I do not know how otherwise the Shetland pony came into existence. By selecting 
small animals you can get small animals; they breed true. I believe the Japanese race 
and other such small, stunted races in stature as are in the Orient, can lay the blame 
to the kind of food they have had to endure. I might say that all of the results 
of other investigators that I might mention, point to the fact that if man were subject
ed to the same conditions to which I subjected the rats, the same sort of result would 
be noted. 

Most of the experiments on man are of too short duration. Many of my experi
ments did not begin to show any definite results until from one to two months had 
elapsed on the same special diet. One to two months is a considerable portion of the 
life span of a rat. Many investigators would subject a group of students or a squad 
of soldiers to an experiment for two or three weeks and write a paper. I would not 
expect any results from my experiments on two days of restricted food. Many of 
these experiments on man have been conducted over too short a period of time to get 
conclusive results. 

One day I gave a lecture in San Francisco on the subject of diet. At its close a 
woman came to me and said she did not agree with me. 

"Are you a vegetarian?" I asked. 
"Yes,'' she answered. 
"You look as though you had been sick," I said. 
"I was sick," she replied, "and my daughter made me eat some meat, but I am get

ting better now and as soon as I get well I am going back to the vegetarian diet." 

In the late war, where there were many, many cases, especially in the German 
races, and the like, where children were undernourished, we found the children were 
undersized, and a great effect was had on the generation. Fortunately, the war did not 
last so long but that, as I showed by my experiments, they could be brought around 
in time and recover all the loss. 

In conclusion, a study of the dietaries of the different races of the world con
vinces me that man has accomplished most on a mixed diet. Wherever we find ad
vancement in civilization, great ach;evements in the arts and sciences, maximum mental 
and physical ability, thrift and success, we find that food from animal sources has 
been a prominent portion of the diet. The numerous observations and experiments on 
man and other animals in regard to the effects of an exclusive vegetarian diet as com
pared to a mixed diet upon the general condition of the animal, all agree. The re
sults on a vegetarian diet were very inferior to those on an omnivorous diet. Man does 
more work on a mixed diet than on a vegetable diet. Man attains a greater stature 
on a mixed diet, rich in animal protein, than on a vegetable diet. Man has made more 
advancement and achieved more intellectually and physically on a mixed diet than on a 
vegetable diet. He has been able to maintain his body weight, his physical well-being 
and greatest efficiency best on a mixed diet in which meat has formed a prominent part. 

I thank you. 
FOR ADDITIONAL COPIES OF 

THIS BULLETIN ADDRESS THE 
NATIONAL LIVE STOCK AND MEAT BOARD 

407 South Dearborn St., 

Chicago, illinois. 
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