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Showing a growp of the soldiers at work in the gyt asint.
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PHYSIOLOGICAL ECONOMY IN NUTRITION 321

Tuesday, March 8, 1904.

Breakfast. — Fried rice 150 grams, syrup 50 grams, baked potato 200 grams,
butter 10 grams, coffee 1 cup.

Dinner. — Thick pea-soup 300 grams, boiled sweet potato 250 grams, beiled
onions 150 grams, bread 756 grams, butter 20 grams, pickles 30 grams,
coffee 1 cup.

Supper. — French fried potatoes 150 grams, fried bacon 20 grams, crackers 32
grameg, apple sauce 200 grams, rice custard 100 grams, tea 1 cup.

Wednesday, March 9, 1904,

Breakfast. — Wheat griddle cakes 200 grams, syrup 50 grams, butter 10 grams,
banana 90 grams, coffee 1 cup.

Dinner. — Boiled salt mackerel 25 grams, boiled potato 250 grams, boiled
turnips 200 grams, bread 75 grams, apple sauce 200 grams, coffee 1 cup.

Supper.— Chopped fresh cabbage with salt, pepper and vinegar, 75 grams,
bread 75 grams, butter 20 grams, chocolate cake 150 grams, cranberry
sauce 100 grams, tea 1 cup.

Thursday, March 10, 190).

Breakfast —Boiled hominy 1756 grams, milk 125 grams, sugar 25 grams, baked
potato 250 grams, butter 10 grams, coffee 1 cup.

Dinner.— Hamburg steak with much bread, fat, and onions 150 grams, boiled
potato, 260 grams, bread 756 grams, butter 10 grams, coffee 1 cup, pickles
30 grams.

Supper. — Tapioca-peach pudding 250 grams, bread 75 grams, jam 100 grama
butter 20 grams, tea 1 cup.

Friday, March 11, 190.

Breakfast. — Fried hominy 150 grams, syrup 50 grams, baked potato 250 grams,
butter 10 grams, apple sauce 160 grams, coffee 1 cup.

Dinner. — Codfish-balls (1 part fish, 4 parts potato, fried in pork fat) 150 grams,
stewed tomatoes 200 grams, stewed potatoes 250 grams, bread 75 grams,
apple pie 130 grams, coffee 1 cup.

Supper. — French fried potatoes 200 grams, fried sausage 50 grams, bread 50
grams, butter 10 grams, stewed prunes 125 grams, sponge cake 35 grams,
tea 1 cup. '

Satwrday, March 12, 1904,

Breakfast. — Boiled Indian-meal 200 grams, milk 125 grams, sugar 25 grams,
coffee 1 cup, fried sweet potato 150 grams, butter 10 grams,

Dinner. — Tomato soup thick, with potatoes and onions 5325 grams, bread 100
grams, fried egg 80 grams, mashed potato 260 grams, coffee 1 cup,
pickles 30 grams.

Supper. — Fried bacon 20 grams, French fried potatoes 150 grams, bread 50
grams, butter 10 grams, bread pudding with raisins 2560 grams, stewed
peaches 200 grams, tea 1 cup.
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328 PHYSIOLOGICAL ECONOMY IN NUTRITION

that day meat extract, 311 grams; milk, 4937 grams; bread,
35 grams; boiled cereals, 877 grams: pastry, 142 grams;
sugar, 63 grams; fruit, 2008 grams. His urine for the day
contained 46.2 grams of nitrogen, corresponding to the metab-
olism of 288.7T grams of proteid matter. Subject “A” on
one day rode 352.T miles, taking as food, meat, 149 grams ;
meat extract, 24 grams; broth, 283 grams; eggs, 369 grams ;
butter, 78 grams; milk, 142 grams; malted milk, T8 grams;
jelly, 213 grams; soup, 191 grams ; bread, 861 grams; boiled
cereal, 532 grams; sugar, about 400 grams ; fruit, 933 grams;
cocoa wine, 198 grams. His day’s urine contained 39.0 grams
of nitrogen, corresponding to the metabolism of 243.T grams
of proteid material.

Obviously, if such high proteid metabolism as these figures
imply is a necessary concomitant of vigorous or excessive
muscular activity, then a rich proteid diet is needed to make
good the loss of nitrogen to the body; but we are more in-
clined to believe that the large quantity of nitrogen excreted
was the result chiefly of the high proteid ration, and only in
small measure connected with the work done. With a suffi-
ciency of non-nitrogenous food, the energy of muscular con-
traction does not come in any large degree from the breaking
down of proteid matter, and there would seem to be no
adequate reason for assuming a necessity for such rich and
excessive proteid diet as athletes in training ordinarily adopt.
Yet the contrary view is almost universally held and followed.
As a prominent trainer said to the writer not long ago, i
the men are not fed on a rich meat diet and plenty of it, they
will grow soft and lose their strength.”

With a view to testing some of these points and thereby
broaden the scope of the investigation and enhance the value
of the study, a group of eight students in the University, all
trained athletes, was secured. These men volunteered to aid
in the study, and at considerable self-sacrifice gave intelligent
and hearty co-operation in all ways possible. The men were
under observation from January 15, 1904, to the middle of
June, 1904, a period of five months. From January 15 the
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Photograph taken in the middle of the experiment, in April.















































































































































































































434 PHYSIOLOGICAL ECONOMY IN NUTRITION

THE PHYSICAL CONDITION OF THE SUBJECTS.

Having considered the marked decline in the extent of pro-
teid metabolism which these subjects have exhibited for a
period of five months, and having shown the possibility of
their maintaining body-weight and nitrogen equilibrium on a
low proteid intake, coupled with a relatively small amount
(low fuel value) of non-nitrogenous food, it is appropriate to
consider next their physical condition under this changed
mode of living. So much has been written upon the necessity
of a rich proteid diet, with a corresponding rate of proteid
metabolism, for the maintenance of bodily strength and vigor,
that it becomes a question of vital importance to obtain data
bearing upon the effect of a lowered proteid intake upon
bodily strength. If, as is so widely believed, diminishing the
daily proportion of proteid food below the standards set by
Voit and other physiologists will result in a weakening of the
muscles of the body, in decreasing the strength, vigor, and
endurance of the individual, then obviously physiological
economy in this direction would in the long run be uneconom-
ical, and indeed injurious. The maintenance of body-weight
and of nitrogen equilibrium on a small amount of proteid
food would count for little, when compared with a gradual loss
of bodily strength and vigor.

It was truly a great surprise when the systematic strength
tests applied month after month to the soldiers indicated a
marked gain in muscular power, which seemingly increased
as the rate of proteid metabolism diminished, coincident with
the decrease in the amount of proteid food fed. The dyna-
mometer tests were applied primarily to make sure there was
no falling off in strength, and when the marked gains already
referred to were recorded, it was thought at first that they
must be the result mainly of the systematic training the sol-
diers were undergoing in the gymnasium. Undoubtedly, this
daily training, with the more regular and systematic methods
of living, did contribute in some measure to the beneficial re-
sults obtained, but as the improvement and general gain in
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strength became more and more apparent, it was equally clear
there were other factors involved than mere training.

The opportunity presented by the present subjects therefore
was particularly desirable. These men had been in training
for many months, some of them for several years, and natu-
rally had acquired a high degree of proficiency in all kinds of
athletic worlk, in the handling of themselves and in the hand-
ling of the apparatus, by use of which the strength tests
are made.

The tests, etc., were applied exactly in the same manner as
in the case of the soldier detail, description of which will be
found on pages 259 and 260.

The following tables give the results of the tests — made at
the Yale Gymnasium, and reported by Dr. Anderson — from
January to June, for the eight men. It will be noted, how-
ever, that the record of Mr. Bellis is incomplete. This was
owing to an injury to his hand, which prevented his working
with the apparatus during the months of May and June.

The results presented by these tables are very important and
suggestive. LEvery man, without exception, showed a decided
improvement in his muscular power as measured by the
strength tests. With many of the men the gain was progres-
sive, with others there was noticeable — as in the case of W.
L. Anderson and G. W. Anderson in the March test — a drop
in some one test. This could generally be explained by some
temporary eause. Thus, the March test taken by W. L.
Anderson was at a time when he was under great strain in
connection with an intercollegiate meet, ete. However, it is
clear from the figures presented that all these men, though
living on a greatly reduced amount of proteid food, and with
certainly no increase in the quantity of non-nitrogenous food,
showed at the end of the experiment a decided gain in muscu-
lar power. Note for example the great gain in strength shown
by Schenker; in January his dynamometer tests, ete., indicated
a total of 5728, while at the close of the experiment in June
his record was T135. Again, Bellis increased from 5993 to
8165, and W. L. Anderson from 6016 to 9472 Further, the
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As to the loss of weight in the other cases, it would not be wise
to attribute this to the diet alone. We find that most athletes who
represent the University in the big contests lose in body-weight,
but I attribute this loss as much to worry and responsibility as to
strict bodily activity.

These students are in a different class from the soldiers, first,
because they are well educated young men, secondly, because their
development was towards a specific end, the attainment of strength
and skill as representative Yale athletes, and thirdly, on account
of college requirements of fifteen hours per week, which time
stands for study and laboratory attendance aside from the recita-
tions. We have here a double drain on the body energy. All
mental work is expensive, hence the demand upon the corporeal
machinery has been very constant and strenuous.

I notice little change in the condition of the men over that of a
year aco, when I had most of them with me and under like physical
training.

In the case of W. L. Anderson, captain of the Yale Gymnastic
Association, there was a noticeable falling off in the strength tests
in February and March, but I believe the worry incident to the
intercollegiate contests, the steady training, and the business
cares of the Association went far towards producing a fatigued
state. 'W. L. Anderson is only a freshman in the Medical School ;
he did his studying at night, and this combined with his youth
doubtless caused the loss of weight as much as any change in diet.
He has shown the same symptoms before this year. At this writ-
ing he is in good physical condition. I speak with certainty in his
case because I have had good opportunity to study him at home.
It was while under the restricted diet that he won both champion-
ships, these being the Collegiate and All-around Intercollegiate
Championship of America.*

Schenker won points for the first time in the intercollegiate
contests while on the diet; he showed no falling off, rather to the
contrary, made a steady gain in ability.

Jacobus complained of a pain in his side but in spite of this he
has entered a number of events, has kept up his training and is
in good condition. Jacobus is a long-distance runner; great
endurance is required for these events, and this endurance he has

* Jtalics inserted by R. H. C.
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(GENERAL SUMMARY,

It is quite evident from a study of the results obtained in
the foregoing experiments that young, vigorous men of the
type under observation, trained in athletics, accustomed to
the doing of vigorous musecular work, can satisfy all the true
physiological needs of their bodies and maintain their physi-
cal strength and vigor, as well as their capacity for mental
work, with an amount of proteid food equal to one-half, or
one-third, that ordinarily consumed by men of this stamp. As
the results show, all these men reduced their rate of proteid
metabolism in such degree that the amount of nitrogen ex-
creted daily during the period of the experiment averaged 8.8
grams, implying a metabolism of about 55 grams of proteid
matter per day.

In other words, these athletes were able to reduce their
nitrogenous metabolism to as low a level as many of the men
of the professional group and of the soldier group, and this
with not only maintenance of health and strength, but with a
decided increase in their muscular power.

Metabolized nitrogen per kilo of body-weight for all these
men, with one exception, during the experiment amounted to
0.108 to 0.134 gram per day, fully as low as was obtained with
the members of the soldier detail on their prescribed diet, It
is clear, therefore, that physiological economy in nutrition is
as safe for men in athletics as for men not accustomed to vigo-
rous exercise. There is obviously no physiological ground for
the use of such quantity of proteid food, or of total nutrients,
as the prevalent dietary standards call for.

The athlete, as well as, the less active man (physically).
or the professional man, can meet all his ordinary require-
ments with an intake of proteid food far below the quan-
tities generally consumed, and this without increasing in any
measure the amount of non-nitrogenous food.
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rate and character of tissue metabolism; a fact which may
serve to emphasize the many ways whereby the metabolism of
an organ or tissue may be modified through the primary influ-
ence of a diet which, controlling in a measure the volume and
character of the circulating blood and lymph, must of necessity
exert an influence more or less extended.

The one factor above all others that tends to increase the
extent of proteid katabolism is the amount of proteid food in-
gested. Increase in the amount of the albuminous foodstuffs
is at once, or speedily, followed by an increase in the output
of nitrogenous waste products, the latter constituting a good
measure of the extent of proteid metabolism going on in the
body. We have been taught to believe that the healthy adult
under ordinary conditions of life needs for the maintenance of
health, strength, bodily and mental vigor, about 118 grams of
proteid food daily. This amount of albuminous food, if
metabolized, means at least 16 grams of nitrogen in the urine,
in the form of urea, uric acid, ereatinin, purin bases, and other
nitrogenous products more or less closely related. Under the
stress of modern conditions and following the dictates of an
acquired taste, the daily intake of proteid food in many indi-
viduals at least far exceeds the above ﬂgurea, with an increase
of proteid katabolism equal to 18 or more grams of nitrogen
in the 24 hours’ urine.

When we recall that these 18 grams, or more, of nitrogen in
the urine reach the final stage of urea, ete., only by passing
through a series of stages, each one of which means the using
up of a certain amount of energy, to say nothing of the energy
made use of in digestion, absorption, ete., we can easily picture
to ourselves the amount of physiological labor which the
daily handling by the body of such amounts of proteid food
entails. Further, it needs very little imagination to see that
a large amount of energy is used up in passing on these ni-
trogenous waste products from organ to organ, or from tissue
to tissue, on the way to elimination, and we can fancy that
liver and kidneys must at times rebel at the excessive labor
they are called upon to perform,
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paratus very strikingly, increasing the heart’s action, ete. ; it
acts on the mucous membrane of the dnodenum, causing an
acute inflammation, thus leading to continuous vomiting, and
in addition it has a local action on the kidneys, giving rise to
a deposition in the kidney itself of spheroliths of uric acid, or
urates, which leads to an acute nephritis with albuminuria,
from which the animal speedily dies.

The alloxuric bases likewise cause fever when injected into
the circulation or taken per os,* and according to the recent
observations of Mandel  there is a very noticeable relationship
between the amount of alloxuric bases eliminated through
the urine and the temperature of the body in cases of aseptic
fevers, indicating that these substances, with possibly other
incomplete products of tissue metabolism, are important factors
in the production of febrile temperatures.

Reference may also be made to our general knowledge re-
garding the relationship between uric acid and gouty affec-
tions, including rheumatism, to say nothing of the possible
relationship between uric acid and many other diseases less
clearly established. The broader question deserving atten-
tion just here, however, is that all of the so-called leuco-
maines which, as Gautier states, are being formed continu-
ously in the animal tissues side by side with the formation of
urea and carbonie acid, and at the expense of the nitrogenous
elements or proteid matter, are more or less toxic in their
properties, at least under certain conditions of the body. It
is perfectly clear that there are a large number of leuco-
maines, or nitrogenous waste products, which are indissolubly
connected with the metabolism of cell protoplasm, and the
formation of these substances is augmented by a diet rich in
proteid matter.

It is well understood that the excretions of all living organ-
isms, both plant and animal, are more or less poisonous to the

# See Burian and Schur., Archiv f. die gesammte Physiologie. Band
LXXXVIL, p. 239,

t+ The alloxuric bases in aseptic fevers. Amer, Journal of Physiology
Vol. X., p. 452,
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organisms which produce and excrete them. The substances
so formed originate in the metabolic changes by which com-
plex organic molecules are broken down into simpler com-
pounds. As stated by Vaughan and Novy,* “we have good
reason for believing that the proteid molecule has certain
lines of cleavage along which it breaks when certain forces
are applied, and that the resulting fragments have also lines
of cleavage along which they break under certain influences,
and so on until the end-products, urea, ammonia, water, and
carbon-dioxide, are reached; also that some of these inter-
mediate products are highly poisonous has been abundantly
demonstrated.” It would therefore seem self-evident that
the nitrogenous waste products of the body, i. e., the prod-
ucts of proteid katabolism, may be more or less dangerous
to the welfare of the body, and consequently there would
seem to be reason in the assumption that greater freedom
from disease —especially from the so-called autogenous dis-
eases — might be expected where greater care is exercised in
the amount of proteid food consumed.

It is generally understood, or at least is frequently stated
by medical writers, that certain febrile conditions are autog-
enous, and Brunton has made the assertion that the condi-
tion termed  biliousness,” and which is most prone to occur
in persons who eat largely of proteid foods, is due to the for-
mation of poisonous alkaloidal-like substances which might
well be classified under the broad term of leucomaines. To
repeat, there are a great many observations and some facts
which warrant the view that the nitrogenous waste products
of the body — the products of proteid katabolism — are more
or less dangerous to the well-being of the organism, and hence
there seems justification for the belief that there is greater
safety for health and longevity in adopting dietetic habits
that are more in accord with the real needs of the body.

The writer’s opinion upon this question has been greatly
strengthened by the large numbers of letters he has received

# Ptomaines and Leucomaines, or the Chemical Factors in the Causation
of Disease. Third Edition, 1896. TLea Brothers. p. 650.
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that with this great reduction in the consumption of proteid
food, with corresponding diminution of proteid katabolism,
body-weight can be maintained at a stationary figure, after the
body has once adjusted itself to the new conditions. More-
over, there is marked increase in physical strength as demon-
strated by repeated dynamometer tests on many individuals,
which may perhaps be ascribed to the greater freedom of
blood and lymph, as well as of muscle-plasma, from nitrogen-
ous extractives. Lastly, we have failed to find any falling oft
in physical or mental vigor, any change in the h@moglobin-
content of the blood, or in the number of erythrocytes. In
fact, all our observations agree in showing that it is quite
possible to reduce with safety the extent of proteid katabolism
to one-third or one-half that generally considered as essential
to life and strength. In other words, there is perfect safety
in a lowered proteid metabolism, and we are inclined to raise
the question whether a daily diet containing one-half, or even
less, the amount of proteid food ordinarily consumed does not
come nearer to the normal and natural requirements of the
healthy body than the more elaborate standards we have
gradually adopted.

Here, then, we have suggested a radical change in diet
which experiment shows is perfectly safe, and we are disposed
to urge that there is great systemic value, both in health and
in many forms of disease, in such a change. It is obvious, as
previously stated, that the smallest amount of food that will
serve to maintain bodily and mental vigor, keep up bodily
strength, and preserve the normal powers of resistance to
disease, is the ideal diet. Any excess over and above what
is really needed for these purposes imposes just so much of
an unnecessary strain upon the organism. It entails a waste-
ful expenditure of energy that might better be preserved for
future emergencies. It imposes upon the excretory organs
the needless labor of removing waste products which could
well be dispensed with, to say nothing of the possible physi-

ological action of these products as they circulate through
the body.
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Dr. Walker Hall,* in his interesting article in *“ The Practi-
tioner ” on * Metabolism in Gout,” states that “ under normal
circumstances a man weighing eleven stone and performing
average work requires twenty grams of nitrogen and three
hundred grams of carbon per day.” This statement is in per-
fect harmony with generally accepted views, but I should like
to emphasize the fact that all of the twenty-six men we have
been experimenting with at New Haven, representing different
types, ages, and degrees of activity, have been able to main-
tain health, strength, and vigor, from six months to a year
on a daily quantity of nitrogen equal to one-half, one-third,
and even one-quarter the amount of this so-called necessary
twenty grams. Further, nitrogenous equilibrium was easily
maintained on such quantities of proteid food, and, as before
stated, there was great gain in physical strength. Are we not
Justified, therefore, in raising the broad question whether such
a radical change in diet as these facts suggest might not be of
systemic value in gout, and especially in cases where there
is a predisposition to gout. Speaking as a physiologist, the
writer is strongly of the opinion, based in part upon his own
observations and in part upon both the voluntary and uncon-
sclous testimony of others, that there is possible great gain to
the gouty and rheumatic individual by a practice of physio-
logical economy in nutrition.

Physiological economy, as the writer defines it, is not pro-
hibition, but temperance. Moderation in diet, especially in
the taking of proteid foods, means a great saving in the wear
and tear of the body machinery. It must presumably mean
greater freedom from many diseases in which individual
organs, such as the liver and kidneys, are frequently in-
volved. It suggests, likewise, greater freedom from many
disturbances of general metabolism which eventually terminate
in a perversion of nutrition, so marked as to constitute a
serious condition of disease. More specifically, lowered pro-
teid metabolism means diminished introduetion and diminished

* The Practitioner. London. July, 1903. p. 61.
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formation of nitrogenous products of the purin type, such ag
xanthin, hypoxanthin, guanin, adenin, etc., as well as of other
nitrogenous bodies less clearly defined. Consequently, we
have as one of the results of such a systemic change in diet
a decreased formation of uric acid, or at least a diminished
output of uric acid through the urine.

Obviously, a lowered proteid intake means, in some measure
at least, a decreased consumption of meat and similar products
more or less rich in free and combined purin bases. This
quite plainly must result in a diminished production of uric
acid, but the writer is strongly of the opinion that we do not
as yet possess sufficiently full knowledge regarding all the
ways in which uric acid results in the body. It is true, we
differentiate between endogenous and exogenous uric acid,
and further, we understand quite clearly that variations in
the intake of free and combined purin bases exercise a potent
influence upon the output of uric acid through the urine.
We still lack, however, concise information as to the various
ways in which uric acid may be produced, and its ultimate
fate in the body. This is well illustrated by a recent paper
from the Marburg laboratory, in which Kutscher and Seemann*
point out the possibility of a production of urie acid in the
animal body synthetically, and likewise suggest that uric acid
may be utilized for the formation of nuclein bases, . e., a
reversal of the oxidative process by which uric acid results
from the ingestion of free or combined nuclein bases, suggest-
ing indeed the possibility of uric acid and the nuclein bases
being produced from each other, according to the circum-
stances. Thus, when nucleins or free purin bases are taken
with the food, the organism may utilize this material at once
in the synthesis of nucleins for the use of the body cells.
There is no need of a reduction of the formed uric acid to
nuclein bases, and consequently there is an increased excretion
of uric acid through the urine, but this does not result from
a direct transformation of the ingested purin material into uric

* Centralblatt fiir Physiologie. Band XVII, p. 715. 1904,
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excretion of uric acid for the same period was 0.893 gram.
On a more restricted diet, with diminished proteid katabolism,
the daily average excretion of nitrogen through the urine for
a period of over four months was 11.06 grams, while the
daily average excretion of uric acid for the same period
fell to 0.699 gram. In the first of these two cases the average
daily ratio of uric acid to total nitrogen during the period of
lowered proteid metabolism was 1:14. In the second case
the ratio was 1:16.

A third college student (G. W. Anderson), on his ordinary
diet, excreted through the urine for a period of nine days 17.17
grams of nitrogen as the daily average, while the average daily
output of uric acid for the same period was 0.956 gram.
On the more restricted diet of the next four or five months his
average daily excretion of nitrogen fell to 9.3T7 grams per day,
while the average daily excretion of uric acid was reduced to
0.632 gram. On his ordinary diet, the ratio of urie acid to
nitrogen was 1: 18, while later with the diminished proteid
metabolism the ratio was 1 : 14,

Turning to andther class, viz., professional men, reference
may be made to the writer, whose average daily nitrogen ex-
cretion through the urine for a period of nearly nine months
was 0.699 grams, corresponding to the metabolism of 35.6
grams of proteid per day. During this same period of nearly
nine months the average daily excretion of urie acid amounted
to 0.392 gram, the ratio of uric acid to total nitrogen being
1:14. In passing, it may be repeated that the subject of this
experiment succeeded in maintaining a constant body-weight,
and he further avers that in physical and mental vigor he can
find no evidence of deterioration, although the amount of pro-
teid food consumed daily during this long period was less than
40 grams per day. Further, he was in nitrogenous equilibrium
during this period, although the nitrogen metabolized daily
amounted to only 99 milligrams per kilo of body-weight.
Another case in this same group may be mentioned, princi-
pally because the subject for over a year became a vegetarian,
abstaining from all meat. During the last nine months, this

30
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man (Beers) eliminated 8.28 grams of nitrogen through the
urine as the daily average, indicating a metabolism of 51 grams
of proteid material per day. During this same period, the
average daily excretion of uric acid was 0.349 gram, the ratio
of uric acid to total nitrogen being 1 : 23.

The main point to be emphasized in these results is that they
show quite conclusively how greatly the daily output of uric
acid may be reduced by diminishing the intake of proteid food,
and thereby restricting the extent of the proteid metabolism.
The ratio of uric acid to the total nitrogen excreted may or
may not be altered; this will depend in large measure upon
the character of the diet, the relative proportion of free and
combined purin bases introduced with the food, ete. As
already stated, we do not know with certainty how far the ex-
creted uric acid represents the formation of urie acid in the
body, but presumably there is a more or less close relationship,
and hence we are doubtless warranted in saying that the for-
mation of uric acid is diminished, in essentially the same pro-
portion as its excretion is reduced, with a lowered proteid
intake. Certain it is that several of the persons under obser-
vation, who had troubles of a gouty and rheumatic nature in
the past, have during the course of the experiment experienced
relief, with complete and permanent abeyance of all symp-
toms. The writer is firmly of the opinion that ordinary gout
and rheumatism are entirely preventable by reasonable care
and judgment in the matter of diet. Whether, when once
firmly established, in aggravated form, they will prove amen-
able to dietetic treatment is not so certain, but undoubtedly
mild cases will respond to the beneficial influences of a rational
diet, reinforced by treatment adapted to the removal of urates
already deposited. In any event, due regard for the well
known deleterious effects of purin-containing foods as a source
of exogenous uric acid, and with restriction of proteid metab-
olism to the true necessities of the body, should serve as an
effective means of preventing all those troubles for which urie
acid is generally held responsible.

The two following tables give a summary of results bearing
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The saving to the community, to the family, might well
amount to enough to constitute the difference between
pauperism and affluence. The resources of a community,
as well as the resources of the family, are not to be lightly
thrown away. We count the cost of this or that necessity, of
this or that luxury, with zareful consideration of the relative
need and expense, but in the matter of living we pay little
heed except it may be to exclude certain dietetic luxuries
which seem beyond our purse. We are prone to fancy that
health and strength are fostered by great liberality in the
amount and variety of the daily food provided, and we are apt
to express great concern if all the family and our guests do not
avail themselves to the utmost of the foods so lavishly spread
before them. The poorer man emulates his richer neighbors
as soon as his circumstances will permit, and resources that
could be much more advantageously expended for the good
of the family and the home life are practically wasted — to
say nothing of possible injury to health — under the mistaken
idea that this more generous method of living is the surest
road to health and strength.

Further, there is ground for thought in the possible economy
of time which an improved condition of health would result
in for the working members of the family. If greater economy
in diet will diminish the number of sick days in the year,
thereby increasing the working power of the wage earner,
and if greater strength and efficiency can be acquired at the
same time, the economic value of the proposition is at once
apparent.

Finally, happiness and contentment, which usually appear
in direet proportion to the health and prosperity of the indi-
vidual, may be counted upon as becoming more conspicuous in
the life of the community. So we see suggested various ways
in which the application of the principles herein laid down,
if consistently adopted and followed, may lead to a better-
ment of economic and sociological conditions. The writer,
however, leaves to others, more familiar with sociological
problems, the fuller development of this line of thought.
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