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THE primary function of l ivestock is to convert vegetable into animal 
products such as meat, milk, wool , etc., but animals of the same 
breed, sex, age and size often vary greatly in ability to convert their 
food into the various animal proflucts. 

'l'he extensive experiments of Palmer and Kennedy (1931) with 
rats showed that a major , if not the controlling cause of individual 
variation in gain in weight of animals on the same diet is due to 
individual variation in efficiency of food utilization . Similar resullts 
were obtained by Winters (193G). He fed steers individually for 
three years and showed clearly that the variation in efficiency of 
feed utilization between steers of a given market grade was sufficient 
to be of practical importance in l ivestock production. Under the 
experimental conditions it cost 26 to 44 per cent. more to produce 
100 lb. gain in the least efficient than in the most efficient steer. 
This quality of efficient or inefficient food utilization is, as proved by 
Morris, Palmer and Kennedy (1933), hereditary, and the problem 
therefore suggests itself that lines of livestock should be brecl which 
are not only more efficient in making gains but also more uniform in 
this respect. 

It is probable that food utiliY.ation and subsequent growth may 
also be influenced b.v the method of feeding. For instance, MorguEs 
(192a) states that " Von Seeland (1887) from his experiments with 
chickens claims that intermittent brief fasts conduce to greater 
development of the burly. He used birds which already attained a 
constant body weight, and some of them he fed regularly every day 
while others were deprived of food from time to time for periods of 
one to two clays. He discovered that the chickens thus perioilically 
fastecl became heavier than the control birds although they were 
actua!lly getting less feed than the latter. According to Von Seelancl 
the increase in weight was not ilue to deposition of fat, but to an 
accumulation of protein material, i .e., to an inerease in flesh. No 
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valid chemical eYidence has been offered for this daim by Von 
tleelan<l, who mni n tains that the periodic fasting had the effect of 
making the body heavier, stronger and more solid " . 

l{oberb;on, :i\'Lus.ton and W alters (19::l4) subjecteo miee to fm;t;; 
ol two days out of every seven. While th e immediate effect of the 
intermittent starvation was to reduce the growth rate of the mice, 
the mean body w·e ig ht of the animals w treated sooner or later 
surpassed that of the CQntrols, which continually received a super­
abundance of the sam e food. This effeet was especially notieeable 
in ma1es. The authors state: " While the p-eriodic abstinence fron1 
foocl did no t significan tly increase t he li fe duration, it is remarkable 
!hat Slll'h treatment ('el'(ainly flid not cleC'I·ease the expectaney of Jife, 
atHl, furthermore, thE' s ignificant in('rease in the bocly weight of tlw 
male animals ,,-h i<"h followed such treatment is most striking wh en 
we eonsi<ler th e relatively high rate of energy consumption of the 
~mall rooent " . u nfortunatelv these workers oid not measure the 
food in take of their experin~en tal animals. Because growth is 
nonnalily related to t he amount of food consumed, a record of the 
latter might h:n·e helped to explain the significantly gTeater innease 
in \H~ight of t he faste<l male rats a: compared with the gain of their 
<"ontrol mate,; . )[orgulis (1912, 191~) found that intermitten tly 
fasting salauJaJI(len; (Triton cristatus) reached somewhat more than 
t " '()-t hirds of the bo<ly weight of the continually fed animals although 
t hE' fas-te1l salamnn1len; actua'lly <·on smned onl,v about one-half t he 
amount of food conRumed by the c·on trols. 

In view of the lack of data on the food utilization ancl bo!l.)· 
<"Omposition of the control and fasted animals in t h e abovE' exper i­
men ts, no explanation ('oulCl of course he aclvan ce1l for the difference 
in gain of the re,;peetive groups . The follO\•·ing experimentR were 
therefore plannecl with the ohjel't of ('Ollerting more information on 
these q ue:-;tion ;,. 

:Exr:ERDfENTAL. 

R.rp(J'im e11t I - 1Jo11 c Calclficntiu~t. 

Albiuo rats of about three to fuur weeks olo and of t he London 
Strain of the \Vistar Institute sto<·k were u:-;ed in this experiment. 
Each rat was kept in a separate cage with a raised screen bottom . 
The paired-feeoing method of Mitchelil and Beadles (1900) was 
employed, and all pairs were " isogenic " , that is, they were of the 
same sex, litter an<l as nearly as possible of the sam e weight. There 
were eleven pairs of rats in this experiment. 

The cornposi tion of the ration fed is given in 'fabl e I. The Oa and 
P contents of the ration were 0 · G2 and 0 · 44 per cent. with a 
Ca:P ratio of 1 ·4:1. The total protein content (Nx6 ·25) was 22·4 
per cent. Both rat.· in each pair received the same ration except that 
one animal wa<; fasted two successive days out of ever.v seven . 
Each fast was followed by five days of normal feeding. The food 
intake was so regulated that the total food consumption fm· each 
week w-as the same for the control rat and its fasted pair mate . 
The animalls were weighed once weekly and just prior to every 
two-day fast. Dishlleo water was always avn ilahle to all the animals . 
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'l'ABLE I. 
Cornposition of Ration in l'ercentage by H ' pight. 

Yell ow maize meal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
Linseed oi l meal.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Skim milk powder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Crude casein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Dried brewers' yea't . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Lucerne meal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Butter fat.... . . .. . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Beef liver (dried at 70° C.). . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Bone ash . . ........... . . . . . ........ . .... . . . .. . .. . .. . .... 1 
Cod- liver oi l ....... _. . . . . . . . .... .. . . . . . . . . . . . . . . . . . . . . . . 1 
CaCo3 • • . • • . . • • • • • . • . • • • • • • • • • • • • . • • • • • • • • • • . • • • • • • • • • • • 0·5 
NaC1.... ....... .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·5 

At the end of five weeks the rats were killed and the femurs 
removed for the determination of ash. They were dissederl free from 
soft tissues and extracted according to the method as described b.Y 
Steen bock nnd co-workers (J 930) with hot 96 per cent. alcohol 
with frequent change of alcohol, in a Soxhlet apparatus for 5 days. 
The femurs were then dried in a n electric Dven at 105° C. aiHl ashefl. 
'l'he percentage of ash was calcu:bterl on the clry-fat-frE>E' basis. 
The results of these analyses together "ith the gain anrl food con ­
sumption of the rats are given in Table II. These result;; were 
subjected to statistiral ana l,vsis* and the findings prest•uted in Table;; 
III, IV, V anrl VI. 

'l'ABLE II. 
G1'0wt}, nnd Bone Cal("ificat1:on as Affwtl'd by Str!'roahon. 

Pair No. I 
I 

Total Initial Weight Weight Pcrcen-

anrl Sex. 
Tr·ea.tment . 

Food. Weight. Gain. of of age of 

I 
Femur. Ash. Ash. 

g. g. g. g. g. 
I 0··· ........ Control . . ......... :~45 56 !)I ·2417 ·1437 5!J·47 

Fasted ......... .. . 345 57 97 ·2325 ·1358 58·42 
2 0· . . . . . . . . . . Control . .... . ..... 376 59 ! 03 ·2607 . 1534 58 ·83 

Fasted ....... . . ... 371i 61 JO(i ·2477 · 1449 50 ·20 
3 0· ... . .... . . Control ......... . . 381 63 99 ·2562 ·153:.! .59 ·iS 

Fasted ... . ...... .. 381 64 !12 ·:.!205 · 1298 Ml ·FI6 
4c) .... ... . .. . Control. .. .. . ... . . 393 64 95 ·2552 ·1531 59 ·9!) 

Fasted ..... . ... .. . 39:~ 65 JO:{ ·2501 ·1477 59·06 
5 c) .... .. ... .. Control .... . ...... :341 6!J n ·2429 · 1479 60·!10 

Fasted .... . ..... . . 341 69 79 ·2306 ·1365 59·20 
6 0 · .... . ..... Control ......... . . 396 59 89 ·2387 ·1366 :)7 ·22 

Fasted . .... . ...... 396 60 106 ·239R ·1419 59 ·18 
7 'jl ..... .. ..... Contr·ol . . .... . . . . . 334 56 62 ·2ll5 . 1250 59 ·12 

Fasted .. .... . .. . .. 334 56 67 ·1994 · ll 55 ii7 ·9:l 
R <( ........ . ... Control .......... . 3a4 63 67 ·2145 ·1293 60 30 

Fasted .... . ..... . . 332 63 68 ·2154 · 1304 60·57 
9 <;J .. .. . ....... Contr·ol . . ... . . .... 360 7r. 77 ·2644 ·1627 61 ·56 

Fasted . ... . . . . . .. . 356 72 71 ·2278 ·1407 61·85 
10 'jl .. .......... Control ... . .. .. . .. :~83 58 79 ·2255 · 1324 5R·70 

F:tstcd .... . . . ..... 383 58 85 ·211 9 ·1268 .')9 ·84 
11 9 ............ Control ........ . . . 347 56 75 ·2294 ·1397 60·8!) 

Fasted .. . .... . .. . . ~45 58 77 ·2196 · 1315 59 ·89 

*The r es u lts of all the experiments described in this paper were :wa lvscd 
according to the analysis of vnriance and covar innce t ech nique as set out by 
Fisher (1936) . 
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TABLE III. 

Table of Means- Gain ·in W ei,qht. 

I I I 

I I Percent-
. J•'c- Differ- S.E. 

Signifi-
! Males. 1 Differ- age t. rna es. ence. Differ- cancc. once. 

enee. 
! 

Unadjusted .. . ......... !)4 ·42 72 ·80 21 ·61 f\·2 1 29·70 4 ·15 P. = ·Ol 

Adjusted for initial weight 94·54 72 ·66 21·88 4·71 30·11 4 ·65 P. = ·01 

Adjusted for total food .. 91 ·60 76·21 15·39 4·02 20 ·19 3 ·83 P. = ·Ol 

.: 

S.E. Percent-
Con- l•'asted . Differ- .Differ- age t. Signifi-
trol. ence. Differ- cance. ence. ence. 

' 

Unadjusted ............ 82·72 86·45 3 ·72 1·987 4·5065 I ·8758 None. 

Adjusted for initial weight 83 ·15 86·03 ;l ·88 2·2 14 3 ·4636 I ·3008 None. 

I 

'l'ADLE IV. 

Table of M eans.-Percentage Ash. 

Control. Fasted . I Difference. I P~rcentage I . S.E. I 
Difference. Difference. t. I Significance. 

59·703 59·442 0·261 0 ·44 I 0·3553 I 0 ·735 I None. 

Male. :Female. I Difference . I Percentage\ S.E. I 
Difference. Difference. t . I Significance. 

59 ·177 60·047 0·870 1·47 I 0·5603 1·553 I None. 
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'l'AnLE V. 

Table of Means. - Vi! eight of Femur. 

I Males. 
Pemales. Differ­

ence. 

Per­
cent-

S.E. age 
Diffe r·ence. D if. 

fer­
once. 

t. 
Signifi. 
can co. 

Unadjusted ........... 0·2428 0·2219 0·0209 0·007,044 9·42 2·9671 1'. = ·O!i 
Adjusted for initia l 

weight .. .... ... . .... 0·2425 0·2223 0·0202 0 ·006,029 !J·09 3·3505 P. = ·O!i 
Adjusted for gain in 

weight ............. . 0·2365 0·2294 0·0071 0·011.250 3·10 0 ·6311 No ne. 

Unadjusted . ..... .. .. . 
Adjusted for initial 

weight ............. . 
Adjusted for gain in 

weight .... .. .. . 

I 
.I. Cfmtr·ol. . Fasted. 

0·2401 I 0·2266 I 

0·2412 1 0·2255 

o ·2430 1 o ·22:n 
I 

Differ­
ence. 

I 
Per­
cent­

S.E . age 

I 
Difference. Dif. 

fer-
1 once. 

t. 
Signi fi. 
can co. 

i)·96 :~·4074 P. = ·01 

6·!J6 4· 1722 1'. = ·01 

0 ·0135 0 ·003,962 

0·0157 0·003,76:{ 

0·0 19:1 I 0·002.725 8·{;3 7·0826 P. = ·0 1 

'l'AHLE VI. 

TaMe of Means. - Wei.l) ft t of Ash. 

I 
Control. Fa.•ted. Differ·ence.l 

' -

Unadjusted . . ....... . . 

I'"'·'"' 
·134,682 ·008,682 

Adjusted for femur 
weight . . ............ . 1390 ·1390 0 

I 
I 

I 

Male. Fema le. Difference. 

I 

Unadjusted . .... ... . .. 0 ·1437 0 · 1:134 0·0103 
Adjusted for femur 

weight ........ ...... 0 ·1368 0 · 1416 - 0·0048 

Per- I 
S.E. cent-

Differ-
age . 

Dif. I cncc. fer-
once. 

·002,686 \6·446 

·001,240 I o 

Per-

S.E. 
cent-

Differ- age 
Dif. 

once. fer-
enC<.'. 

0 00517 1 7 ·72 

0 00143 :3 ·44 
I 

-

t. I 
I 

3·2323 

0 

t. 

I ·992 

3 ·342 

Si gnifi­
ance. c 

P. = ·01 

N one. 

Si gnifi. 
ancc. c 

N one. 

P. = ·05 

From the table g-Ivmg- the mean gauJ In weight. , it i~ clear 
that in general th e males gained significantly more than the females, 
the probabi lity P being 0 ·01. T his differenr:e remainerl significant 
even when the initial weights and total food intakes were equa'lised 
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for the male;; an<l females by means of the analysis of f'fi>variance 
technique . However, no significant difference was foun<l in the 
gain in weight between the con trot and fasted anim ale. Likewise. 
there was found to be no significant <liffereuce in the pen:entat;e ash 
(Table I~V) of femurs o£ male versus female m· control versus fasted 
animals. On the other hand, a comparison o£ the weights of the 
femurs ('l'able V) shows that the bones of the males "·ere sig·nificantl~r 
heavier than those of the females (P = · 05) but the significance dis­
appeared wh en the femur weights were adjusted for gain in weight. 
1<-,urthermore, it is of special interest that even five days aftel' the 
last two-day fa st, and notwithstanding an equalised '"eeldy consump­
tion of the same ration, the femur weights of the control anima ls 
were signifif'ant.l;-· heavier (P = ·01) than those of the fasted rat;;. 
This differen(·e l'eJnaiued signifiC'ant even when the initial! v•eights 
or gain in weight of the control rats " ·ere made equal to those of the 
fasted animals. It would seem therefore that the fasting f'aused 
some disturbance in the process of <·aleifieation which manifested 
itself in the form of lighter bone:; . 

The results in Table vr show that thP ash means of the control 
versus fasted rats was significant at P = · 01, but when weig-ht of ash 
is adjusted for weight of femur this <sig-nificant difference clisuvpears. 
This is according t.o expedation for it seems reasonable that the 
lighter femur, caused by fasting, should haYe less ash. It is in fact 
a verification of the result obtained when the perf'entage a:;h data 
were analysed, name'ly, that the difference between the percentage 
femur ash of the rontrol versus fasted rats wm; insignificaJit. 

The male versus female ash means ,;how no significant difference. 
On adjustment for femur weightR, a significant differenre tloes 
emerge, but in Yiew of the fad that this significanre is not supporte~1 
by an analysis of the pen:entage ash t!ata, it is not wise to aUempr 
an explnnation ai this juncture. 

E:rperintent 2.- Food C t,i/ ization. 

\Vhite rats of about three to four ·week:; of age wel·e used m 
this experiment. Each animal was kept. in a separate cage with a 
mised screen bottom. In addition to <iistilled water to which the 
rats had alway& free access they were fed ad libitum a ration the 
composition of which is given in Tablel. The total food consump­
tion for eaeh animal was recorded. 'l'he rats were weighed once 
weekly. 

After the animaJls had been fed the ration for four weeks, their 
efficiency quotients were calculated according to the method of 
Palmer and Kenne<ly (1929) .* 'Ihey were then paired with resped 
to sex and efficiency of foot! utiliilation and fell the same ration and 
c1 istilled water for another sixteen weeks when they were a hou t 5~ 

,months of age but not yet fully grown. There we~e thirteen pairs 
and one animal out of every pair was fasted for hYo days out of 
every seven as described preYiously. In the case of seven pairs only 

*The dry matter only , not the digestible dry matter , was used in these 
ealculation8. 
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the total food intake for each animal was recorded (ad hbitnm 
feeding) wh ereas the fou<l intake of t he remaining pairs was so 
regulated that the total food consumption for each week was the 
same for the ooutn>l rat as that of its fa;,ted pair mate (equalised 
food intake). The efficiency quotients we1·e r ecalcnlaterl for the last 
sixteen weekH. 'l'he r esults obtaine(l with t]Je mts fed 11d lihiturm 
are tabulated in Table Vli. The findings of a statisti ('al :maly:;is of 
these results are prese11 ted in 'l'a b 1 es Vl U, l X <lnrl X . 

TABLE VII. 

Food ('t,£1-t:zat·ion as offccted li)J Struralion (Jrl hbiturn food 
r·onsumption). 

Pair No. I '~;:;· I rnitial I Mean I Total Ex peri-

and Sex. 
Treatment. Weight. Gain. Weight. Food. rn ental 

E.Q. E .Q. 

! I 

g. g. g. g. 
I J ........... 2·5-l Control ........... 182 :28;) :!35·+ 1.887 1 ·97 

2 ·4;'i Fasted ..... . ...... 180 1:!4 254·4 1,277 3·75 
2J ........... 2·34 Control ...... . .... 191 2ii0 :347 ·8 1,834 2 ·ll 

:2·34 l•'astcd .......... .. 193 154 296·6 1,526 3 ·34 
;{ J ........... 2·24 Cont r·ol ..... . ..... 195 187 307·8 1,484 2 ·:38 

2·2ii Fasted .......... • . 198 167 301·7 1,541 3·06 
4 9 ... .. ....... ;{ ·76 Control . .. . ... .. . . 14:~ 107 213·9 1,:{37 5·84 

3·77 Fasted ............ 148 95 :H0 ·6 1,:265 6·32 
5 9 .. ..... ..... ;{ ·94 Control . . ......... 1:39 127 217·8 1,50:~ ,; ·43 

:3 ·96 Fnsted ......... ... 131 98 195·9 1,149 5·98 
6 9 ............ 4·02 CPntrol ........... 133 109 l97·0 1,264 5·89 

4·0-~ b'asted ....... .. ... 141 95 196 ·1 1,195 6·41 
7 '( .......... .. 4·31 Control ........ . .. 12!) !);{ 18ii ·1 1,180 6·85 

4·41 !<'as ted .... .. ... 1:30 108 194 ·8 1.170 5·56 

------

T\HLE VIII. 

Table of Means. - Uo£11 in Wei!]h t on arl lihdum Food Cons1tlnf1tion. 

Males. Female~. I I S.E . I Percentage I I Difference. I Difference. Difference. t . Significance. 

--------~--------

92·2 8·8846 I 88·H5 10·374 I P. = ·01 196·2 104 ·0 

Control. ]casted. D. ff I S .E. I Percentage I t \s· ' fi 1 erence. Difference. Difference. · Jgn• cance. 

--------~--------

:.! ·64 I P. = ·05 165 ·4 121 ·6 43·8 I l6·H1 
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'.rAliLE IX, 

Table of Means,-Total Food Intake. 

Males. Females. 

1591·5 1257·9 

Control. Fasted. 

1498 ·4 1 1303·3 

FemAles. Males. 

6·04 2·80 

Control. 

4·38 4·92 

I Difference. [ . S.E. I P~rcentage I 
Difference . . Difference. 

1 333·6 57·5 26·52 

I 
J)i fference, I· . S.E. I P~rcentage I 

Difference. Difference . . 

195 · I 91 ·76 14·97 

TAJJLJ,; X, 

t. [significance. 

5·802 I P, = ·01 

t. [significance. 

2 ·126 I None. 

Table of M eans-l!Jfficiency Quotients. 

I 
Difference. \ . S.E. I P~rcentage I 

DIIferen<'e. Difference . . 

3·24 0·14 1 115·71 

f n·ff I S.E. I Percentage 'I 1 erence. - . . I . Difference, Difference . . 

0·54 0·31 10·98 

t. [signifies nee. 

23·14 I P. = ·Ol 

t. [significance. 

I ·74 I None. 

From these tables it is elear that in general the males gained 
significantly more than the females . Because the food intake of the 
males was significantly greater than that of the females, (Table IX) 
one might haYe considered this factor as the major cause of the 
difference in gain. However, the statistical findings show that the 
significant difference (P = · 01) between the efficiency indices of males 
anrl females (Table X) in this experiment also played an important 
part in bringing about the clifferent rates of gain. 

The control rats gained significantly more than their fasted 
mates. The food intake of control rats was not, significantly greater 

'than that of the fasted rats. The percentage difference, however, 
was 15 per cent. (see 'l'ablle IX) and it seems reasonable that this was 
the cause of the different gains in weight. 

The statistical findings obtained by analysing the data (Table 
XI) given by the pair mates whose food intake was equalised are 
presented in Tables XU, XIII. and XIV. 
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'l'ABLE XI. 

F'ood Util1:zahon as Affected by Stm·1mt£on (Equalised Food 
C onsumpt·ion). 

Pair No. 
and Sex. 

1 J ... . . . . . . . 
2 J ..... . . . ... 

3 J .. ... . . ... 

q > ......... ... 

5 <( •••••.. •. • .• 

6 <;> ............ 

I 
Prelimi- ~ 

nary 
E.Q. 

2·98 
2·89 
2·64 
2·48 
3·20 
3 ·13 
4·41 
4·63 
4·71 
4·64 
3·47 
3·77 

Treatment. 

I 
Initial I 

Weight. 

g. 
Control . . . . . . .. . . . 171 
Fasted .... ....... . 177 
Control .. . . . . . . . . . 186 
Fasted ..... ....... 195 
Control. .......... 165 
Fasted ... . . . ... . .. 181 
Control .. . . ....... 133 
Fasted .. . . . . . . . . . . 137 
Control ... .. ... . .. 137 
Fasted ...... ... ... 128 
Control .. .. ... ... . 153 
Fasted ... ..... . ... 148 

. I Mean I Total I Experi-
Gam. W . ht ]l' d mental mg . oo . E.Q. 

g. g. g. 
160 257·6 1,370 3·32 
176 276·6 1,370 2·81 
166 288·0 1,460 3·05 
157 291·6 1,460 3 · 19 
217 285·6 1,554 2·51 
191 291·6 1,554 2·79 
79 175 ·8 1,042 7·50 
92 189 ·2 1,036 5·95 
80 194·9 1,071 6·87 
87 186·8 1,071 6·59 
52 193 ·1 1,091 10·86 
82 202·9 1,090 6·55 

Tab le of Means- Gain ·in Wei,qht on Equalised Food lntalre. 

Males. Females. I Difference. I . S.E. I P~rcentage I 
Difference. Ddierence. t. !Significance. 

177 ·8 78 ·7 99·1 14·46 125 ·!) 6·85 I P. = ·01 

Control. Fasted. Difference. I . S.E. I P~rcentage I 
Dd'{erence. , Difference. 

t. ]significance. 

125·7 130·8 5·1 7·0046 
I 

4 06 0·73 I None. 

TABLE XIII. 

1'alJle of Means- Total Food Intake. 

~1ales. ll'emales. J)'ff I S.E. I Percentage I 1 erence. 
1 

Difference. Difference. t. !Significance. 

1461 ·3 1066·8 55·21 :{6 ·98 7 ·145 I P. = ·01 
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l•'emales. 

7 ·39 

Cont rol. 

TABLE XIV. 

Tahl e of M eans-E:fficiency Quotients. 

2 ·95 

Fasted. 

4·44 0·68 15o 51 I 

I 
Difference. [ . S.E. ·I Percentage I 

Difference. Ddlerence. 

t . 

6·53 

t. 

\Significance. 

I P. = ·01 

ISignificanec. 

5·69 4·65 1·04 ·6071 I 22 ·37 1·71 I None. 

-----~--------

From Tabl es Xll and Xlll it i,; eYitlcnt that the maletJ consum e1l 
significantly more food than the females and also malle much better 
gains (P. = ·01). From the me:w effi ciencJ· quotients given ir1 
'l'ab:le XIV it is clear that the male· again u tilized their food 
significantly better (see a lso Table X) than t he femaletJ which sub­
stantiates the results of Palmer and Kennedy (1931), Morri s, Palmer 
and Kennedy (1930) anll Kellermann (1 938, 1), (1938, 2), (1938, 3). 
However, uo cliftereuces "·ere found between tlte gain in " ·eigh t, foorl 
intake or effieiencv of food utilization of the eoutrol animals and th f' 
resper;ti,·e ya]ues ·of the f:1 sted 1·at,.;. 

Taking the result,.; on food utilization then as a whole one is le1l 
to the eoncllusion t hat, in the rat an1l Ull(le r the experimental eon­
rlitions, short periods of abstention frnm foorl had, per se, 11 0 
beneficial effect on foorl utilization an1l subsJ>quent growth. 

Tissu e Compos ition. 

At the c.:onelusion rd the experiuwnt anrl five days after th e last 
fast the sf',·en J)airs of c-ontrol and fa st ed ani 1nals that were fed 
rul lihihun (see Table VII) were ki lled by a blO\\. on the h ear1. 
Their livers, thigh and back muscles (on each side of spine) \Tere 
dissected f.or analysis. 

The livers and the musde tis~ u e~ of the control rat:s were poolled 
separately and finely ground by passing- them several times through 
a small meat mincer. The tissues oi the fast·e1l animals were treatei! 
similarly and appropriate samples immediately weighecl out for the 
1letenninatiou of water , ash, protf'in and fat. The ch emical deter­
minations were mad e according to the methorls of the Association of 
Official Agricultura 1 Chemists (1935) . The water was determined in 
a H einz stanclari! ground Yacuum apparatuR. The apparatus was 
run under high Yacuum for 20 hours at ca. 20 mm. Hg. and th e 
temoeratnre JWYer exceeding 40° C. The ash was cletenniued by 
ignition to a <lull redness in an electric- furnace, fat by extraction with 
ether, and the nitrogen b:v the Kj eldahl method . 1'he protein was 
calculated from tlw total nitrogen by use of thf' factor G·25. Th e 
results are p1·f'~ented in Table XV. 
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T .UHiB XV . 

Th e Composd£on of Fresh Tissues of Control and Fasted Rats. 

Percentage. 

Water .... ...... .. . .. .. ...... . ..... ... . 
Protein ... ...... ..•..... . ......•....• . . 
l•'at ... . .. ......... .. . . .... . ...... . . . . . 
Ash .... . . . .. .. .. ......... .... . . ...... . 

CON'l"HOL RA'l'ti. 

Liver. 

67·74 
21 ·11 
3·90 
1·41 

.VIusclc. 

66 ·71 
20·87 
12 ·31 

1 ·10 

Liver. 

67·84 
2 l ·5l 
3·68 
l ·39 

Muscle. 

67·67 
20·61 
10·07 

I · 15 

From a coiHpan;;wn of th e values of the control rats with those 
of t h e fasted one:>, i t i,; evident that the periollical short fasts had no 
appreciable effect on t he composition of t he liver or muscle tissues. 
These results are therefore in support of the work of Lee and Lewis 
(1934) who also give a good review of t he literature on the effects of 
fasting on the composition of t issues. 

1. Data are presenteJ on th e effects of short intermittent fasts 
ou bone calcification , food utiilization and tissue com position . 

2. No significan t differ·ence;; were found between t he percentage 
ash of femurs of males rerst1s females or <:ontrol veTSus fasted 
animals. 

3 . No signifiean t differences were found between the control and 
fasted animals with respect to food utilizat ion but the males made 
uniformly better use of t h eir food than the females. 

4. Intermittent periods of fasting had no effed on the c-omposi­
tion of liver and muo>de t issues. 
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