University of Richmond
UR Scholarship Repository

Master's Theses Student Research

8-1961

Food Intake as a Function of Duration of Food
Deprivation in the Albino Rat

John H. Wright

Follow this and additional works at: http://scholarship.richmond.edu/masters-theses
b Part of the Biological Psychology Commons

Recommended Citation

Wright, John H., "Food Intake as a Function of Duration of Food Deprivation in the Albino Rat" (1961). Master’s Theses. 1271.
http://scholarship.richmond.edu/masters-theses/1271

This Thesis is brought to you for free and open access by the Student Research at UR Scholarship Repository. It has been accepted for inclusion in
Master's Theses by an authorized administrator of UR Scholarship Repository. For more information, please contact

scholarshiprepository@richmond.edu.


http://scholarship.richmond.edu?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1271&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarship.richmond.edu/masters-theses?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1271&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarship.richmond.edu/student-research?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1271&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarship.richmond.edu/masters-theses?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1271&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/405?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1271&utm_medium=PDF&utm_campaign=PDFCoverPages
http://scholarship.richmond.edu/masters-theses/1271?utm_source=scholarship.richmond.edu%2Fmasters-theses%2F1271&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarshiprepository@richmond.edu

Food Intske as a Function of Duration
of Food Deprivation in the Albino Rat

John H, Wright

A thesis pubmitted in partial fulfiliment
of the requirements for the degree of Master of Arts in
Psychology in the Oraduate School of the University of Richmond

August 1961



AGEROSLEDGEAENTS

The sathor iz smeh indebted to Iy Re s Dufort for his
invalusble ossistence in the plamming and execution of this
experiment,



TABLE OF CONTENTS

IntrodetioNessvscisnssrsssesscanspssssossrsnsansessansvone
Hethodeeensassecacarsccncassasosonsocrensessanssssenssanssse
Rezulifcscsasenocvenrcnssreccscssnsesunnsnssnnasvsssssssenne
DLecussioNeesssetsessnsearessecessesssnssssvessononssrsseney
S e s a et tonerss sessseresssersssrtntsrastnsscussesstusent

Ap;)a!}fﬁxgp..wm.“.....n..n...-"u CNEVIBEIANIEBVRASINONSY

R O O s e a0 0000 e000t0 0000602000000 0Rsiiatatndsstssssss

Psge

¥ 8 R o w w»

v



Table

TABLE OF TABLES

u Andlyeis of Veriance of Twentyefour . Hour -Food

- Intseke During the ﬁabituﬁtibn‘Pﬂ?iﬁﬁnnt.tnnqo(qnqétOO

=

12

13
1k

inalyein of Variance of Weight loss During the

Deprivation ?mod‘ﬂtiﬁoiﬂOQOl.'it'!!li.l,tlniﬂ‘iﬂ'i. ‘

Duncents Test of Weicht loss During the Deprivation

Poriodessesssencsovnsensssesnccacersssncncsssonasosvee

Analyeis of Varience of Food Intske During the
Cansumgmn Feriodeessssscssrsessecescsnnncnssscncene

funcant's Test of Food Inteke During the
Conmmption Pariodesseecsnsessvasesscessesnncnsscssee

inplyeis of Varlence of ¥ator Inteke During the
Gcnmﬁm Fariodesssscescsscnssessnncssscassnsnsscns

uncants Test of lator Inteke During the
Conmmmﬁon PEri0tecevssenssscnenssssvconsessnnsseses

indlysis of Variance of Weight Gain During tho
Consunption Poriodesecesssessscecsceccccnssscessnccss

Duncants Test of Weight Goin During the
Coneunption Periodevecsssvevsscnncescsnncsasnonscscne

fpount Yelght lost During Deprivationeeessesscssesses
Amount Welght Gained During Intske Periodeesssesceses
Imount Food Consumed During Inteike Periodessesennssse
Imount ¥ater Consumed During Intalke Periodescescssese

Amount Food Consumed During Habituation Periodeecesecse

Pogo

13

15



Figure,

TABLE OF FIGURES

Mean Body Weight loss &s a Function of Hours of Food

DeprivatioNsessivosinsssusnnssssadbiotsrasypssoneesent

Mean:Food Intske as a Function of Hours of Food.

DeprivatioNssssssesessecscasssancss L Ty T

Yean Water Intake as a Function of Hours of Food

ﬁeprivation.’ﬂ, COE AT IVOBCTE ST RPOVEATIEROSGABI G SRR

Mean Waight Gain During Consumption Period as a.
Function of Hours of Food Depriva‘bion.. sasamssnssean

Page

& B B



IRTRODUCTIOR

There have been a large number of studies done which have ate
tempted to determine scourate measures of drive, ¥ith drive opers-
tionally defined in terms of hours of deprivation (food or water),
these studies have been concerned with finding messures which reflect
not only the presence of & drive but a&lso the degree to which the drive
is present. This hes involved the search for messures which vary
with hours of deprivation. Some of the measures uged for this pure
pose have been body weight, activity, and intake of the deprived
substance. In particular, the intske measure has been attrasctive
to investigators interested in this problem because of the apparente
1y direct relationship it night bear to hours of deprivation,

A number of studies dealing with the stabilization of hunger
and thirst for animals on repested oycles of a constant number of
hours of deprivation have used intake of the deprived substance as
& wegsure of sdjustment to the deprivation schodule, Examples of
such studies for cycles of water deprivation are those by Young,
Hayer, end Richey (1952) and Blick (1960), Similer studies for ad-
Justment to food deprivation cycles bave been done by Redd and Fin-
ge (1955) and Lawrence and Hason (195S5)s These studies in general
have found that the inteke measure increases day by day to a limit
that 18 reached for food in from fifteen to twenty dsys and for
water in approximately five days.

Other investigators have been interested in variations in the
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intske measure after varying bhours of deprivation, Part of this
interest has origineted in t.he guestion of whother or not intske of
the deprived substence is a suiteble indicator of different inten
sities of drive resulting from different longths of deprivations
Slegal (1947) found that the smount of weter consumed in & fivewuminute
drinking period plotted as a function of various periods of water dee
‘privatinn up to L8 hours gave a nogatively sccelerated increasing
function to agymptote, Stellar and 11l {1952) found that smount
of water coneumd in a two-hour drinking period éa a function of
hours of water da;;rivauén also yields a negatively accelerated
incressing function. These investigators uced a very wide range of
deprivation periods, from & to 168 hours, and from these results
conclude that smount of water consumed is tho bect measure of thirst
drive, Kessen, Kimble, and Hillmann (1960) found an increasing neg-
atively sccelerating curve for water intake up to L7 hours deprivation,
The evidence on food deprivation shovs a somewhat different
- pleture, DBousfield and Elldott (193h) introduced feeding delgys of
3¢53 12, 24, and 48 bours for snimals alresdy on a 23-hour food do=
privation cycle and found that both rate of eating and amount esten
decreascd with increasing lengths of food deprivation, lorenstein
{1951), using increass in body weight a3 the measure of amount of
food eatah, found that anount of food consumed es & function of hours
of deprivation produced a generally incressing curve up to 23,5 hours,
Mller (1955-56) presents data which show that food intake in-
creases sharply for six hours deprivation, roaches its maximm for
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30 hours deprivation, snd fells off for longer deprivation periods,
Other evidence cited by him indicates that food intske does not in-
creass for deprivations lopger ‘than 2L hours (1955«56, 195657}«
Hiller has further suggested (1955-56, 1956-57, 1957) that food in-
teke is not the best measurs of hunger, particulerly at the higher
levels of deprivstion, Ho boses this conclusion on the fact that
food intake foils o immase steadily with hours of deprivation
end glso faile 1o agroe with other mecsures of strength of drive,
such as bér«-pmssing and a score based on tolerance to eating food
which contzins quinine following different lengths of food deprive-
tion, ' 4 good example of such lack of sgreement is shown 4in a study
by Miller, Beiley, and SteWu (1950); who found thst rats wmi
harpatnaima lesions ate more food but barepressed 1ean‘for food
than mmaal hungw’ ratse Hiller sttempts to explain the failure of
£00d intake %o incrosse With incressing hours of food deprivation
in terms of limdtetions on intske produced by stomach valmlor
the fnability of the subject to desl with food, tide limitation in-
creazing as deprivetion bmaa‘mra gevera, 0e observes that the
consurmatory responce is sensitive at the shorter lengths of deprives
tion, tho berepressing measure is sensitive at the longer lengths
of deprivation, while the quinine test is sensitive throughout the
entire dsérivntinn range, but in a very gross mammor onlye

The present study 4s an attexpt to mwestigate food intake ma
a function of hours of food deprivation for a wide range or‘ daprive
ation values, On the basis of the existing evidence it is cxpectsd



thot intake will incrosse for the shorter deprivation values but
subsequently decrease for the longer deprivetion values, Additionad
interest here lios in tho secondary measures of weight loes V&n'.’mg
deprivetion, water intske during the consumption period, and weight
geined during the consuwption period.



METHOD

Subjectse The Ss consisted of bl experimentally naive male
albino rate of the Spragus-Dewley strain, spproximately 215 days old
gt the begiming of the habituation phase of the experiment,

tpparatus, A1 55 were housed in individuel home csges with
wire-niosh bottoms placed on matsl racke throughout the entire expore
iment, | These cage racks were located in g snall soundproof room in
which thé temperaturs waé; thermogtatically controlled, Averzge teme
perature during the experiment was 77°P, Iluminntion was furnished
by a single, smell window facing in a northewesterly diroctions The

Ss wore oxpose& to the natural daye-night cycle, Body welght end weight
of food were mmma by & triple~bean balance scele sensitive to
Oul gne  The woter nessures were recorded from a 150 ml, gradusted
cylinder sccurate to 0.5 mle |
‘ Procedurs, Upon receipt from the supplier the Ss were pleced on
2d 1ib food (Purina lsb pellets) and water, The experiment bezen
vith a sevoneday habituation phase. During this time body weight was
recordod daﬂy end seven 2h-hour food conswiption measures were
token, Theso megeuros wore taken daily at 1300 PJH, All S8 had frec
eccess to both food and water during this pariod,
On the last day of habituation the s were ranked on the basis

of their mean 2l=hour food intske during the preceeding seven daya.
Tho Ss were sssigned at rendom, eleven at a time, to ons of the

cloven food deprivation conditions. Those conditions were 0, 12,
2&’ %’ hSQ ?2, %’ 120‘ lhb, 168’ and 192 hours of food deprivation,



Tiues four matched groups (blocks) of eleven St each werc formed
(Edwards, 19603 Ray, 1960).
 The axperiment propar begen the doy after the last day of hobite
uation. A two-hour eating period for all Se in all groups was set
on theﬁeighth dny after the first doy of the.expariment proper, frem
1:00 PJl{e to 3:00 P.i. Food was ranoved from cach group and the Ss
in each group wére weighed at the appropriate rumbor of hours before
this eating périod. Thue each group wes nailnteined, as in habitue~
tion, oﬁ‘ ad 1ib food and water until its food was removed. lhe
Ss in each group contimed to have free accese to water during their
period of food deprivation. The U-howr food deprivetion group wsé
not deprived of food or water at eny time prior to the eating pariod.
| Since the eating bogon at 1:00 PH., it wes necessary to enter the
experinental room b 1100 AN, twica--—~%o remove food from the 36-hour
and the 12-hour deprived groups, BEfe activitios st theso timos were
gulded by a vweak flashlight.
Just 5@1’0& the beginning of the eating period 8ll1 S8 were weighcd,
fre-moosured food snd wator were given to all groups et 1:00 2,1,
4 control bottle vas mounted on an empty csge to deterrdne the smount
of water lost by -@ﬁlﬁgﬁrand eveporstion during the two=hour ecting
period, There was no sctivity in the experimontel room during the sate
ing period, At the end of the eating period, the remeining food
and water were removed from the animuls! cages. All Ss were then
weighed, Finally the remaining food snd water wors measured and
each S's inteke of food and water during the two-hour period wes



dotermined, It will be nmoted that the weight messures taken permit
the computation of welght loss during doprivation end weight gain
durding the intske period for all groups,
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RESULTS

Analysis of veriance for food inteske during habituation was done
to determdne i1 matohing resulted in treainment groups equal on this
neasure, Table 1 shows that the results of this tost were not sgige-
mificant (P >.05), thus pernitting the null hypothesis to be retained,
The eignificent blocks effect was produced by the procedure of matoh-
ing on ranked habituation food inteke.

| Principal interest lies in the four meazures taken for all groups
during the experiment proper. Thésa mensuru# ere: (1) weight loss
during the deprivation period; (2) food intske during the conoumpe
tion period; (3) water intaske durdng the consumption pard.bd; and (L)
woight geln during the consumption period,

Welght loss during the deprivation period. The function relating
thieg measure to hours of deprivation ig shown in Figure 1. Since
the O-hour group wes nover deprived at any time, 0,0 gme weight

Joss for this group was assumeds Wedght lozs was a zmnliy 1meaa-
ing function of hours of deprivation throughout the entire rangs,
There iz a tendancy for the curve to assume slight negstive accelara-
tion, perticulerly at the last three pointas, The major exception to
the sbove noted trend was the point for the LB-hour deprived group
which failed to rise from the point exhidited by the 36~-hour deprived
EXOUDs

inslysis of varlance of the data in Figure 1 is presented in
Table 2, Differencos awong groups were found to be significent
(P<4001)s In view of the overall significance of these differences,
Duncen's test (Edwards, 1960) wzs used to evsluate differonces between



Table 1

inalysie of Varionce of Twenty-four Hour
Food Intake During the Haebituation rerlod

Total

Source at 88 ns ¥ P
Treatments 10 3498 0.398 1,07 >.05
Hocks 3 137497 | 1s5.9%0 123,96 <,001
Residusl 0 11.13 0u3T1L

L3 153.08
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Fig. 1. Mean body weight loss as a function of hours of food deprivation.
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Teble 2

Analyais of Varlance of Weight lcos During
the Deprivation Period

Source dar 83 ns P P
Trestments 10 1i8,1.38465 Li,823487 192,25 <,001
Hlocks 3 36ke2h 12113 L.85 <.01
~ Residual 30 75135 25.0L

“Total 43 k9,25h.24
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individusl group means, This analysia is presented in Table 3+ The |
principal findings from the inter-group comparisoné ars that: (1) the
36-hour and L8-hour deprived groups do not differ significently; (2)
the lih~hour and 168~hour, and the 168-hour and 192-hour deprived groups
do not differ significantly, but the 1idi-hour and 192-hour groups do
differ significantly; (3) all other sdjacent gréu:p hcan differences are
significently different. With the exception of the first findings, the
analysis supports the notion that the function in Figixra 1 is an increas-
ing one with some tendency to flatten out é.t the upper end, |
‘Table 2 also shows a significant blocks effect; weight loss during
deprivation was different for blocks formed from habitustion food in-
take, Further statistical analysis showed thal’ this effect was produced
by the block containing the Ss with the smellest habituation food in-
take, This block lost less waight than the other blocks (P <.05);
there were no other di fferences among blocst

~ Food intske during the consumption pericd, This measure is pre-

sented in f‘igurev 2. The curve rises sharply to 2k hours followed by a
morea gradnal‘i'ise to 72 hours, and then drops to a reasonsbly constant
level for the‘mrs_semsly deprived groups,

The analysis of variance in Tabie iyielded highly significant
group differences (P <.001). Inter-group comparisons appear Ain Table
S. As in Table 3 and in subsequent analyses of inter-group differences,
the .05 level was used to evaluate the significance of the differences..
.-Tablve!B shows that the only significant differences in mean food in-
take are between the O-hour food deprived and all other grdups, and
‘between the 12-hour deprived and all other gz?oupsj groups deprived

for 2l hours or longer consumed amounts of food thet were identical



Table 3

Duncan's Test of Weight loss During the Deprivation Period #

Differences in Means

(72)

(0) (2 (24 (36) (48) (96) (120)  (s4) (168) (192) Shortest Signif-
Heans 00,0 16,6 294 42,0 42,0 604 68,8 76,6 948 99.2 . 103.9 icant Ranges
00.0 (0) 16,6 29,6 42,0 42,0 604 68.8 76.6 948  99.2 103.9 B2 7.23
16,6 gxz) | 12,8  25.h  25.h  43.8 52,2 60,0 0 78,2 8.6 873 R3 759
] 29.‘0 2&» 1206 ' 12.6 3100 39.’6 &702 650‘5 6903 7“05 M a 7083
A 42,0 (36 00,0 18,4 26,8 346  52.8 57.2  6L.9 RS 8.00
V42,0 (48) 18,4 26,8 346 52,8 572 619 R 8,13
60,4 72; ~ B 16,2 34y 38,8 (43,5 AT 8.23
68.8 (96 7.8 26,0 304  35.1 R8 8.3L
76.6 (120) 18.2 22,6  27.3 R 8.38
9%.8 Ew.g Lol 9.1 RI10 8.43
99.2 (168 47 R 8.48
0 (1) (24) (36 W8 (R=) (9%  (20)  Qus) QQ68) Q%)

% Any two means underscored by the same line do not differ significantly at the .05 level,
Any two means not underscored by the sams line do differ significantly at the .05 level.
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Fig, 2. Mean food intake as a function of hours of food deprivation.

120

. 168

192



Table L

Analysis of Variance of Food Inteke
Iuring the Consumption Paxriod

Source da ss ms ¥ P
Trestnents 10 in 069 17.17 90’-&9 <000
Hlocks 3 Be6S 2.88 '
Residual 0 She38 1.8

Total - b3 23h.72




Table 5

Duncan''s Test of Food Intake During the Ccmauxaption Period

Differences in Means

© () Q) Gm) (&) (96)  (Uh) W8 (36)  (48) (72)  Shortest Sigif-
1 b 6.8 - Ted 72 7.3 75 7.6 7.6 8.2 8.9 icant Ranges .

“16-

3.0 5.4 57 5.8 5.9 6.1 6.2 6.2 6.8 75 R2 1.94
20b 2.7 ' 2.8 2.9 3.1 ' 302 3.2 3.8 h.s RB 2.%
003 QO[’ QD5 0’7 0.8 ' ’ 0.8 l‘h 2.1 B:h 2011 .

: 0.1 0,2 Q.4 0.5 0.5 Lol 1.8 R5 2,15

0.1 0,3 Oy O -1.0 17 R6 2.19

002 0‘3 003 : 009 ’ 106 ' R? 2021

. 0.1 '0.]. O.? lal} RS . 2021}

0.0 0.6 1.3 ‘R9 2.25

0.6 1.3 RIO - 227

@ @ G @ e W G 6o @) ()
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under the nmull hypothesis,

Water intske during the consumption period. The water intake
function, presented in Figure 3, roughly parallels the food intske
function (Figure 2) in its rise to a peak at 72 bours and subsequent

decresce for the higher deprivation periods, This finding is to be ex~
pected on the basis of the known positive relationship between food
and water intske,

From Teble 6 it can be seen that the analysis of veriance. gpe
plied to this measure attzined a high level of significence (P<T,001),.
The Duncan test for this measure is presented in Table 7. The major
findings for this test are thats (1) the l2-bour and 2l~hour deprived

| groups differ significantly as do the L8~hour and 72-hour deprived

groups, and all other adjscent group comparisons fail to attain
significance; (2) the O-hour and 12-hour food deprived groups are
significantly different from &ll points except esch other,

Weight gain during the consumption period. Reference to Figure

I denotes the close similarity between this function and the funce
tions for the two intake neasures, Inspection of this curve roveals
a general increasce up to 72 hours followed by a subsequent decressa.
The resmmblance of this function to the food and waler funciions is
understandsble because of the dependency of thiz measure on intake.
Anelyeis of variance (Table B) indicsted that the overdll dif-
ferences among groups reached a high level of significance (P<,001).
An analysis of individual inter-group differences by Duncan's test is
preaented‘in Teble 9, This test shows that the O-hour and 12«hour
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Mean Water Intake (Mls.)
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Fig., 3. Mean water intake as a function of hours of food deprivation,
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Table &

Andlysis of Verlence of Water Intake
uring tho Consumption Ferdcd

Source af g8 x8 F P
Trestments 10 531,29 53,13 9468  <.001
Blocks 3 10,42 37 |
Residusl 0 16L.59 5.9

Totad 13 706430
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Duncan's Test of Water Intake During ths Consumption Period

Table 7

W
‘ Differences in Means

(192)

) (368)

¥ (0) (2) () (36) (s8) (120) (96) (72)  Shortest Signif-
sans 1.0 3.4 74 5 8.1 9.3 9.7 10.0 11.0 6 13.7  icant Ranges

1.0 (0) 2.4 bals 645 7.1 8.3 8.7 9.0 10,0 10.6 12,7 R2 3.38
3.4 (12) 4.0 bel 4o7 5.9 6.3 6.6 7.6 82 10,3 &3 3.56
7.4 (24) 0.1 0.7 1.9 2.3 2.6 3.6 be2 6.3 Rl 3.67
7.5 (36) 0.6 1.8 2.2 2.5 3.5 %1 6.2 RS 3.75
8.1 {192) ) 1.2 1.6 1.9 2.9 3.5 5.6 Ré 3.8
9.3 (48) Osh 0.7 1.7 2.3 L R7 3.86
9.7 (120) , Q.3 1.3 1.9 40 R8 3.89
10,0 (144) 1.0 1.6 3.7 R9 3.93
11,0 (168) 0.6 2.7 R0 3.95
11.6 (96) , : 2.1 R 3.97

(0} (x2) (24) (36) (192) (a8) (120) Qub)  (188) (96)

()




-2l

Mean Weight Gain (Gms.)
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Fig. 4. Mean weight gain during consumption period as a function of hours of food deprivation.



- Analysis of Varionce of Veight gsin

00

Teble 8

During the Conmmption Period

source af 88 ne ¥ P
Treatments 10 1,138.73 113.87 12,88 <00
Blocks 3 52,06 17435

Total L3 1,L55.67
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Table 9

Duncan's Test of Weight Gain During the Consumption Period

Differences in Means

(36)

Shortest Signif-

(24)

Moans © (2 () (192) (120) (48) (k)  (168) (96)  (72)
wloely KA 9.9 10,1 . 10.6 12.1 12.4 12,9 13.6 .7 17.9 icant Ranges
<1.4 (0) 48 113 11.5 12,0 13,5 13.8  14.3 15.0 16,1  19.3 R2 4430
3.4 512) 6.5 6.7 Te2 8.7 9.0 9.5 10.2 11.3 1he.5 R3 fe52
9.9 2‘0) 002 007 202 205 300 307 ‘008 800 R’O l&o67
10.1 (36) 0.5 2,0 2.3 2.8 3.5 heb 7.8 RS hoT7
10.6 (192) 1.5 1.8 2,3 3.0 Lol 73 R6 4e8h
12.1 (120) 0.3 0.8 1.5 ‘246 5«8 R7 4490
5,19, (l{za) _ Q5 6.2 2.3 Sed R8 he95
. 007 ' 103 500 39 10099
13.6 21633_ L1 k3 RO 5,02
| (o) (12) S (36) - (192) (120) (u8) (as)  Qe8) (96) (72)
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points are significently different fron all subsecuent points end
from each other, In addition to ths significent differences boetween
the O-hour snd 12«hour and the 12-hour end 2l=hour groups, the dife
forence betucen the LO-hour and 72-hour deprived groups is the only
other significent adjecont differonce, It noy be noted that the
O=hour group exhibited a weight loss during the consxmp&on period,
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DISCUSSIOH

The food intake function in Figure 2 generzlly confirms the
results reported by Miller (1955-56, 1956-57)s It shows an irdtial
increasse for the shorter lengths of deprivation rbllowed"uy a faile
ure to exhibit any further increase for the longer deprivation values,
It should be noted, however, thut the curve does not show a statise
tically significant decrease for the severs deprivation values, i’ﬁe
increase in food intoke for deprivations up to 2h bours is also in
general agreement with Horanstein's results (1951).

Thera {8 come lack of agreement botweon the present results for
food intake and the remﬂ.{a obtained by Stellar and Hil1l (1952) for
water intake, The major discrepancy lies in the failure of the food
inteke curve to contimue to rise throughout the entire déprivnt&on
rangej the water intske curve of Stellar and H1l continued to rise
‘progressively as hours of water deprivation increassd, Thus the
evidence from this and previously mentioned studies indicates that
the two intaké meagures as functions of hours of deprivation of their
respective deprived substances are not comparsble,

It should be kept in mind that the rosults presented for food
intake here zre for a single deprivation experiernce, A mumbher of
snvestigators (Brker, 19555 Ghant, 19575 Hebb, 1919 Lawrence and
Hason, 1955) have emphasized the role of learning in dotermining
inteke when animals are given repecated experiences with deprivation,
These studies show that under thoge conditions inteke shows.a‘gradndl
increase with repeated deprivations. Thus there is the possibility
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that enimals mainteined on cycles of savere deprivation values such
as the ones used in the present study might increase thelr intsakes
dbové the anounts obtained here, The smme might also occur, of
course, for animals given repested deprivations of less sovere dura-
tion,.

In connection with the food inteke moasure, it might be noted that
some yosrs sgo Bousfield (1933, 1934, 1935) presented an analysis of
~ eating rates and the effects of deprivation on eating, Bousfisld
showed that for cats and for chickens, and by éatenaion also for rats,
smount of food emten is n,nﬂgatively‘accalaratad increasing function
of the tine spent eating, f.0e;

£=c(1«eY {Ecuation 1) |
wheres f = mmount of food eaten, the dependent variable,
¢ = & constant, the asyrptoto of the emount ocaten neesurge-
designated as the physiologicel limit of food consumable
by the eninmal,
@ ‘= base of naturel logarithms.
n = a constant, the rate of spproach to the asymptote (C)ee
% designatod as the coefficient of woracity.
t = tine spont cating, the independent verieble,
Bousfield further shows (1935) that the effect of deprivation on
the eating function is to (1) reduce the phystologicsl 1imit (c),
premumably becsuse of "atrophy of the slimentsry canal,® and (2)
increase the coefficient of vorecity (m). This latter results in
the animalts approaching his reduced limit (¢) of food inteke mors

repidly.
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Hore recent suggestions have boen cdvanced that msy be used to ex-
plain the failure of the food intake mossure to vary directly with hours
of food deprivation (Figure 2). Yamaguchi (1951) has postulated sn
inenition fector which combines in & multiplicative fashion with drive,
as determined by particulor mesintensnce schedulo employed, to produce
effoctive drive which in turn deterrines behavior potential, Effective
drive ia assmed o incraase with hours of deprivation up to spproxie
mately 60 Wa, Although Yemsguchi essumes that drive (i.0., bunger)
incresses continously with increasing hours of deprivation, at the
higher deprivation levels beyond 60 hours he assumes that fnsnition
omuses effective drive to becono progrescively veskere It is offective
drive which is aspumed to muliiply the habit factor (i.0., hobit of
sating) to produce behavior potenticl. I conswmeatory sctivity
right be agsumed to be synormymous with behavior potential, then the
inenition factor might be invoked to explein the results obtained
here, Jecording to this anelysis tihe snimel's behavior potential to
eat would be reduced because of reduced effective drive as deprivation
becomes savero and continuour increasez in amount eaten would not de

expectods

ller (1955-56) end Bousfield end Elliott (193l)offer sn explans-
tion in terms of stomach factors. iccording to ¥iller the volune of
the stomach and the snimslls ability to deal with the food limit food
intake, This limit le gsemed to decresse under severe deprivation,
Bousfield end Elliott refer to changes in tonicity of the stomach as
responsible for reducing food capacity atter‘ sovers deprivation,
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Both the water inteke and weight gain mé.sures do pot reach
maxizum values at 2L hours as did the food inteke measure, The water
intske and weight gein measures increase gredually after 2L hours up
o 72 hours before exhibiting a subsoquent decline, However, the
close correspondance in shape of Figuraes 2, 3, and L 15 additionsl
evidence of the close relationship belwosn water and food intske and
their joint;dematian of weight gain.

The welght loss measure (Figure 1) shows the most direct relstion-
ship to bours of food deprivation. This finding is related to
Ehrenfreundts (1959) analysis of the offects of food deprivation,

This investigator concluded that for a 23-hour deprivation schedule
welght loes during the 23~hour period wus perhaps the best way to
epecify hunger drive, The present study at least shows that the weight
1658 measure varies consistently with deprivations

- (Qearly Af ono defines hunger drive with refercnce to hours of
food doprivation 4t would eppear Lhut food intake doas mot vary beyond
2 hours deprivation and does not constitute s satisfactary moamre of
unger drive, ¥hile the resulte of thle study must be regardoad as
tentative beceuse of the msll mmber of Ss in esch groups it may bo
comiudedthatthe sasroh for & fully sdoquste measure of hunger rust
contime, Perhops the best strategy &t prosent is to use a muber of
diffm mamrﬁs, a procedura for which Miller (19572) ‘has presented
a convincing argument.
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SBMARY

The present study was an investigetion of food inteke as a
function of hours of food deprivetion, Four groups of male albino
rats matched on mean daily food intalte during en habitustion phase
were randomly assigned, one from esch group, to one of the eleven
food ceprivation conditions., These conditions were 0, 12, 2L, 36,
L8, 72, 96, 120, 1L, 168, and 192 bours of food deprivation.
Aninmals were deprived the eppropriate mmber of hours before a two-
hour eating period; this period was at tho smme time for all groups.
All S8 hed free eccess to water throughout the entire exporiment,

The measures teken in the experiment wvere: welght at the tine
food wns removed from esch group; weight just bafore the ecting per-
1od; walght inmmediately after the eating perlod; amount of food con-
sumed during the esting period; and amount of water consumed dzﬁ-ina
this period. From the weight measures taken, weight loss during
deprivation and weight gain during the inteke period were computed
snd these two measures, in addition to the concumption measures,
were the four measures of primery interest.

Mnalyses of variance for those measures ylelded highly signif-
icant results. The principal findinge with regsrd to each messure
werer ,

1., Welght losa during deprivation was & generally increasing

function of hours of food deprivation throughout the entire
range.

2, Food intake increased rapidly up to 2l hours end thereafter



roanasined relatively constent as a function of hours of
food deprivation,
3+ DBoth wster inteke and wedght gein during the consumption
period incroased repidly up to 2L hours deprivation fol- |
lowed by 8 more gradual increase up o 72 hours deprivation
and thon extibited a genersl decline s functions of hours
of food deprivation.
Possible suggestions to sccount for the failure of food intake
to increase with corresponding increases in leia,frth of food deprivation
were discussed,
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Table 10

Amount Weight Lost During Depri\iation ®

5 (192) s (168) 3 (W) 5 (120) 3 (%) 3 (72 5 (48) 5 (36) s () 5 () s (0)
20 115.6 28 92,3 17 90.7 27 79.6 39 727 16 629 19 48.2 1 45.3 33 30.7 38 12,3 10 0,0
23 105,2 21 1047 8 105.5 32 ThO 9 69.2 18 65,0 40 4k A3 43,2 12 33.5 41 228 7 0,0
13 92,0 46 99.8 6 96.2 34 .1 30 68,9 25 63.2 36 388 11 407 5 310 15 2,3 31 0.0
2 02,8 45 99,8 26 870 2 69.8 35 6h6 37 507 Uh 36,8 22 38.6 3 223 42 103 4 0,0
Ms 103.9 9942 et 7646 68,8 60,1 42,0 12,0 294 16,6 0.0

# As'in this and in subsequent Tables, Rows 1, 2, 3, and 4
correspond to Blocks 1, 2, 3, and /4 respectively.
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Table 11

Amount Weight Gained During Intake Period

(192)

s s (148) 5 (uA) s (1200 s (%) s (72 s (&) s (36) s (W) s (12) s (0)

20 U9 28 10,0 17 10.9 27 L7 39 160 16 20,5 19 59 1 12,2 33 18 38 L7 10 -l.6
23 107 2 156 8 155 32 12 9 175 18 171 40 156 43 10,0 12 L0 A AT 7 =7
13 8.0 A6 12 6 13.7 34 1Lk 30 10,1 25 20,5 36 13.9 11 10,7 5 1206 15 43 31 0.7
2 8.8 45 b 26 106 2, 110 35 151 37 13.4 Ak 10 22 7.5 3 L3 42 3.1 4 =3.0
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)

Amount Food Consumed During Intake Period

Table 12

S

8 (192) 5 (168) 5 (wa) 8 () 5 (9%6) s (72) 8 (48) 5 (36) (1) 3 (12) s (0)
20 9.2 28 86 17 bk 27 Tbh 39 96 16 95 19 Tk 1 T8 33 T3 38 3.9 10 3.
23 6.5 21 6.6 8 8.2 32 76 9 6.9 18 9.9 40 90 43 75 12 9k K1 30 7 0.2
13 6.0 4 7.9 6 82 3k 57 30 61 25 9.5 36 8111 79 5 85 15 51 31 0.2
2 53 45 71 2 Tl 2% T 35 6.5 37 67 M 81 22 T 3 3.6 42 5.8 4 1.8
K8 6.8 7.6 7.5 7.1 7.3 8.9 8.2 2.6 7.2 heh L
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Table 13

Amount Water Consumed During Intake Period

s (92) s (68) 5 (uA) S (20) s (%) S (1208 (8 5 () 5 () s (12) 5 (0)

20 M5 28 75 17 1LO 27 LU0 39 135 16 WO IS WO 1 105 33 100 38 3.5 10 0.5
22 8.5 2 1.0 8 1.0 32 85 9 1.5 18 150 40 100 43 7.5 12 8.0 K 50 7 10
13 6.5 46 105 6 110 3% 7.5 30 120 25 16,5 36 11.0 11 9.0 5 1.0 15 3.0 31 3.0
2 80 45 17.0 26 9.0 2 9.0 35 1.5 37 115 4 1.0 2 50 3 25 42 40 4 1.5
Ms 8.6 1.5 10,5 0.2 121 W2 . 9.8 8.0 7.9 39 LS
¢ 81 1.0 10,0 9.7 1.6 23.7 9.3 7.5 76 34 1.0

# HMHeans minus control bottle correction.
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'i‘able 1

Amount Food Consumed During Habituation Period

S (192) S (168) 8 (U4) 8 (120) 5 (%) 8 (72) 5 (48) s (36) 5 (W) s (12) s  (0)
20 273 28 281 17 271 27 26.3 39 273 16 26.8 19 28,1 1 26,2 33 27.7 38 26,7 10 28.1
23 25,9 21 26,1 8 25,7 32 26,2 9 262 18 25,7 4O 25.5 43 25,9 12 26,2 41 25.6 7 25.0
13 2hh 46 2ha5 6 28 34 b 30 b 25 20 36 22 L 2l 5 29 15 247 31 2kl
2 237 45 23.2 26 2.2 24 227 35 213 37 B3 A 2B 22 2.8 3 224 42 22,3 L4 2.6
Hs 25,3 25.5 2.7 25,0 2.8 25,0 25.3 245 25.3
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