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INTEODUCTION

| A survey of the literature reveals a substantial body of research
goncerned with the effects of food and/or water deprivation on body
woight, food and water inteke, and activity of the albino rat, This
wessurch is lmportant becsuse margy poychologleal experiments, partice
slarly those studies in the Pield of animsl learning in vhich motivae
 ¢lon is induced by the use of a mutritional meintenance mohedule, re-
q&m some measurament of performsnce on consecutive days during which
the Bs arve in a wotivationsl state, Untll, snd wunless, the effects

trodused by the deprivation schedules themselves are known, and adequate

silmmnce for these effeects is made in the experimental progedure, the
wse of such scheduleg in ‘lmmimgf experinents moy make the interpraw
tation of the resulbs 41fficuls, If changes prodused by the deprim
vation schedule ooour 2t bhe sane tinme thabt changss produced by the
gpporimental tresbment oceury these Lwo sources of warishility ars sone
Lourded,

| Host peseorch with msintenance schedules has been concerned with the
effeats of food deprivetion, Many invesbigators have stwlied weight loss
of the albino rat as a function of food deprivation intervals (Baker, 19553
Phrvenfreund, 19393 Fingee, 1951; Finger and deld, 19523 Firger, Held, and
Wé&sﬂar, 19573 Kaplan gb ale 19593 lawrence and Masom, 19553 Hamond, Carle
tony and %ﬁﬁat»&, 19583 Hoid and Pinger, 1955.) Typically, rats sube
Jeoted %o an extended food deprivation perled will lose welght, and this



)
ot

function for 23 hrs. dsprivation, f.e., food availsble one hour wézy |
& hours, has been explrieslly datermined (Bhwenfreund, 3;?59; Kaplan
‘_m 19593 Beld ant Plnger, },?‘55;). Alsa welght loss assogiated wi.hh
‘m, hee (Pinger, Hedd; ard Yessner, 1959.) amd 22 hry (Lawrencs 2 %mgm,
3.%?5) deprivetion has %w#m detormined, L:mgmr periods of deprivation |
hove boen deed (Baker, 19553 Fiﬁgg@r, 1951.)s 'In ons of these stulles
{j.. ‘ingers 1951) the snalysis wus confined to the effeots of a single
~ foed deprivation of ?zkm. Bakor maintained 12, 24 and 36 hre schedules
for ) days, Ue found that the welght loss of the 12 and 2 hr, groups
E s mpm’m, while ﬁm 36 hr. greup amm a more exbonded welght
ioss, The relationship bebwsen weight lose and severity of food deprie
%%:im is gamm assumed bo be m increasing mmmnia- funation, but
53 yeb no one has uneguivegally émm%mt& this functien using 2 wide
range of deprivation periids over an extended period of time,
Conswmatory behavior in relatisn to food dm;;z*im%ﬁ;m has also m—-
solved sxporimental sttenbion. Some of the gtwies menkioned (ﬁakaz?, 19553
mdysund, 19593 Lawrencs ond Mason, 19453 Reid and Fiuger, 1?55.) hava
stulled food intalks of food daprived groups. In this vespset, the 23 hr,
deprivation schedule has recelved the nost attention becanse it has haa#
8 populse deprivation interval in lesrning sbudles, When eub,ﬁ@cmzi to
. thie sonedule, sats tend w ineresge their food consumption during suc=
sassive -'mﬁxy 1«hr, fesding geriods (Bhrenfreund, 19593 Chest, 1957;
Held and Fiager, 1955.). Daker's study (1955) gives sone idea sbous

the relationship botwesn food inteke and severity of deprivation, Ia



',%w’mng 12, 2b and 36 hry groups, he found that during eieprivaﬁmn 211
| M‘ %he gmag;& imwwsﬁzi i!i a&mx&m mnmmﬁd during thsx i‘wdmg mvmﬁi for
’m@ first 10 dayny %mmmr, fw i}iz@ mxﬁ a0 a‘im tha u& h Ty gmmz& mamgm
 highest mmzzm Emmw and. zamm,n (1935.) mﬁwmm mm in feede
: Mg tim M‘ 35%; 1&, 2&,@ m:". hﬁ hrs, and found ﬁhx&t x.magw ﬁwﬁm&i@ﬂa
W aawocﬁ.aa'wi with eﬁmmama in mmﬁ ‘consumed and. 3 alwam rate eﬁ‘
~eating, | - Ll
| Aamﬁtg, as m&z&aweai by %:»h@ atamm mtﬂ.wty w%zwi, iaa immm to
) immamﬁ fw anim&ls ka;sﬁz on & 23 hr. rw:i daprimwem eyaz.@ whm Gl
pared. wﬁ. h 2 mnﬁml g‘mmgu k@pﬁ on 24 J4bis j food sm:i waw. (smz, 2.95'55
3&33. and ﬁmi’um, l‘?%i f‘ia}.l M, 3353.} It is &lm Immm ’maﬁ Mt.i‘vity»
substdes shon £ood deprived aninale ave mmm to s dibe fmmg
(F‘ixa,gar, wm Finger m %m, ws:a, ﬁm m 1%3; ﬁm m mfm, |
7:1955; %m mi J@.tzizmn, m&}. Fmg;w cmm m mm mimy m ba
rﬁ@pmwé belaw mmzzl 1&?@1 w%zen i‘ami aiaprivad anﬁ.zémi# aw mmmmﬁ to

mmm fmﬁiﬂg-, H«a 1&1:;@1@ this phemmmn t.!vm ”a%mmm aymlmm"

| &m mggassm th«*a% t’«ﬁia m&g&% ’&m a8 dﬁ,swvﬁiﬂﬁ mw m smfiﬁ.ms w?.mm

i .w m, oz x*mmim; ﬁ.@ mmw aﬁ‘%@? ﬁm‘mﬁu&mm s::f mﬁ@@a af fmd daprin-
,%%im. : F&r;g;w and s‘@iﬁ (&?5‘5‘) m;acwt tmt m ”mﬁi@irm !&MW“ wag

m&m mﬁmﬁ aﬂaw 7:2 hm, M eitmr fmd or mmr dezm'm%m f.%um aﬂm*
% m‘. fwi or w&m‘ dawimtiam , , :
ﬂfpecxial a‘z%mm@a has ma mwn &zz & namtmr aﬁ‘ the fwi é@pmmmm
| ﬂmﬁim ﬁex ﬁw W of mla %0 zm d@pﬁm@sﬁm %ﬁﬁiﬁ«’iﬁlﬂt when the
antmals are maia%aim on tm‘, whas;m for m&mﬁez;ﬂm} period of time.



The 23 hr, deprdvation schodule, becsuse of its widespread usage, has
hmn explored by Held and Fingar {19_55, 1957}, Thess investigstors |
have discovered that when the rab ig subjseted to an estonded _23 hr,
foud deprivation mhm;ala, serbain ;meaaums which prosunably reflect
motivational level are fourd to change for a mumber of days nfber the
start of the deprivetion schadule before they reach stuble wilues,
ﬁixgﬁrmawmh mqa&m 8s to be at a uniform mﬁ%ﬁi@n@}. lwam from
the I‘imt day must allow an epportunity for the Ss to aximﬁh:m the
particular .d@primmaés'wm&uw bafore the axperimental trentment starts
or, as pointed out earlier, their results might be cortaminated by the
fw&% i’:.h## t«?:m mai;imﬁiéml lavel of t;m s is ‘ahmngs; from doy to day
untll sdjustment to the schedule is complete. - | o
Reid and Finger (i?ﬁﬁ, 1957), zm‘#aanama with this pmm@m,. studied
the length of t,im; the snimal must be kept on a gﬁhm mm eiaprim%mfz
Jw&éﬁuw befors ad Justaent to this aeﬁ@ed,;}la is ag‘,himmﬂ.. In their first
Izﬁi&xﬁ;y (1955), using body weight, food ani water intake, and activity as
the measurss of adjustment, they conclude that a mm&mwa of 15@153& is
required befors Ss have adjusted to this schedule. At the end éi this
peried most n-r' &M aﬁ.ﬁmtmm maamﬁ-} a,ppmagia& gtable values, One of
“the mmm they smployad, Miﬂty in the l=hr. period preceding the
daily hour of remi:g, fuiled to reach 3 stable valuo afber 30 days on
‘the schedule, Their second study (1957), using an improved pmmdm,'
found tiga activity HeASUre m&ehiﬁga stable y&iue, ai‘ter 15 days depriva-
tion, Hall gt o) (1953) showed the activity of 23 hr. food deprived



- sne withheld during water deprivetien, Uithheld

sy s, Coriben, nnd MgAlidater
| iﬁ%ﬁﬁ}, Wg mw Pk, fonnd wtable budy welghis %o o approsched by

' ; day 3. Noakowita {1959), colny woskined food snd wnter ﬁwﬁm%ﬁm,

G it to est for 1 hry pov sy venshed mmmmﬁv

Wm Iovs ot day 15, while solivlty doved Lnorveawed %o & slodls walue in

sproxtustaly 99 days, | |

R n vl af the win of waler depelwsilon as @
mm& soures af m&&mﬁﬁm for rabey A8 wadd gosn desdechla to duw
wonligate the sffests of the 23 hrs uster deprivation nshedule over
- *fmzi puried of Wame & seoreh of the Jiteralure Isdls to revesl
| amy study whioh mesourse Motk walpht wnd inkske over an ohanied period
- af wmw Aaprivation, »F:'_ﬁ-i‘ et (45T, &m&m rate B0 4 aimm WMWW
E &i‘ witey deprivebion, has debardned witey Intole Suring 5 Swain. intere
. w%%i& #s & fanetion of lempth of wator deprivations of 2, 6, 12, %4, o
: &&% Bre, Pood wan avallable o the Y during €e depplwation intervil,

Ha fount wator ntaim b ineronse an % shepnid fanotion of sevsrliy of
domrdvaiion. Slogel alse mg@% tha W@iﬂmﬁg} bebusan pereentisg
Loy wadant Joot and severity of deprivstion to be sosstorieslly
| fnovessing with slight nesitle acceleration, Blege) and Telente {1950)
m prasentel & repliestis M‘ *iﬁm&i'a enrilor olisdy, sxuopt thed feud
ny fool 984 not olber
%m m%mmm M@m fntaks and swerlly of deprivstion howaver,

m@s lntake measure dn Blenelts sariler ﬁ’mﬁf wis Wistwp thun the conpare
M}Z&% EAAUTES in tha rapiiostions Stallas snd W13 {3?&’*3, uedng omy deprivie
| %&m anperionte a% ﬁm@iw&&w frvervale of &, 12, 18, 2 by 264 18, T2, 95,




120, 144, snd 168 hrs, messured water intake during the immedistely
| follmwlng 2-hr, peried, Food was present during deprivation, They
fourd intake to bo 2 negatively accelerated incressing function of severity
o deprivation. Younz, Heyew, and idchey (1952), studying woter intalte
g rate subjlected o 16 days on a 23 ke, water deprivatdon schedule,
found that 1 hr, intake inersased for the first 4 days of dﬁpmmﬁiﬂu
ard remained stable for the next 6 days,

| Thers is some sugsestion in the llterature that & given period of
water deprivation mway produce a wealker motivational state than a come
~ paveble period of food deprivation, Hall (1955) has shown that the
increase in activity associated with prolonged 23 hr, fosd deprivation
is much greater than that sssociated with prolonged 23 he, waler depe
rﬁ%ﬁinm When corpared to the m:;tmmi increase in activity from day
to day in the food deprived group, the activity level af the water
doprived group, although sigmifleantly greater then thaf of pd 1ib,
gontrol Sg, showed 1ittle day-to-day chanze, On the bozds of these
difforonces in activity of the two deprived groups, Hall zuggesbed that
food deprivation produces wore notivatisn than mpamm,a water depw
ﬂmﬁm srd that adfustment to water deprivation is rove "?a@:!,ﬁ tm Fen
éﬁsmgﬁt to food deprivation, Mw and Beld (1952) have also sugrested
%sat thirst may be maka_r then mmr. They 055%1’%& that Bg deprived
taf either food or water voluntarily reduce their intake of the available
substance, water or food respectively, bslow the level of intake of tim
- available substance shown by 3s that are mt‘deprim;l bf the firet
mwtaﬁcm In their study, 58 deprived of water for 3 days ate only 343



~of the normal smount, while Sa deprived of food for 3 days drank 85%

| éﬁf the normal amount of %&w. Thus during tha 3 days, the food deprived
group 1s wder an almost pure hunger drive, with very little ineldentel
thirst drive Drom the 15% reduction of water intake, and the water |
deprived group ig wler a .ﬁMrazt drive, presunably as strong ab any

. glven time as the hunger drive for the food deprived group, snd also g o
strong incidental hunger drive from the 663 reduction in food intake, If
ﬁ&mt‘m az strong & drive ae hunger, it woidd be expected that the water
deprived group would have & stronger total drive because of its stronger
 incidental drive, However, sctivity neasures taken during the 3 deys

- showed o ﬁimmnm betweon the two groups, - On this basis, Pinger and
Epid speculate that the hasia thirat arim in the water deprived group
misht be weaker than the basio hunger drive in the food deprived group.

As mentionod earlier, the messures with which the eited studies have
begn soncernedy body wzaiggmﬁ iﬁ%@m, and setivity, havs besn used as
imifeators of wotivational lovel. There hos bean sose disagreement in
the litersture as to whether thess are the moot valld measures of mobie
vablonal siate available, _

With regard to activity, Usmpbell and Sheffield (1953) heve proposcd
that motivational @%aﬁwm ot &.ffwt. mﬁiﬁty.. Huther they surest
$hint motivational m@m lower the threshold of senedtivity to external
stimulation, and that the frequently observed change in aetiviiy that
| sogorpanies deprivation iz dus to this increased aamim‘ﬁtw They predict
114t change in activity in motivated Ss 4f externsl ammﬂmﬁm is reduced



to & minimum, However, it has been shown (Hall, 1955, 19563 Hall amd
Hanford, 1954) that drive inereases activity independently of external
stimulation,

Miller (1955+1956, 1956-1957) proposes that food inteke measures
may have shorteonings as measures of hunger motivation, He notes that,
ab higher levels of food deprivation, anmcunt of foed saton doen not geen
to be a valld indiestor of degree of hunger induceds Comparing the cone
sumpbtien response with o varlsty of Qtémr messures he found consusption
to be sensitive only &t the shorter intervals of deprivationy with
inoreasing lengths of deprivation consumption decreases. Fe suggests
that this may be dus to limitations on intake ﬁmmé@d by the volume of
the stomach oy the ability of the wgz;m#m 4o handls the consmmatory
objest, Howover, st lesst in the care of mier deprivation other

investigstors (3legel, 1947; Steller and Hill, 1952) have eoncluded
thet water intske s a reazonably valid imdex of thirst, Stellar and
B, in particular, conclude that intake moets more of the ideal
spoeifications of & measure of drive than any other nmeseure of the
thirst drive, This contention ia largely based on the fuct that the
: mﬁ of dmzstd@g fnereases lawfully ne & funétim of the amount of
deprivation.

There is 1ittle availuble ev:lciezica on the question of whether body
welght loss is & valld measure of motivation, MNoskowite (1959) found a
correlation of -.99 betwean percentage normal welght and astivity,
Fhrentreund (1959), in studying weight changes associsted with an



' _‘egmma 23 hr, deprivation schedule, foud s significant correlotlen
Wﬁxmm walght loss zﬁ#ﬁngg each 23 hr. deorivation period and intake of
mash ford durlng the feoding hour followlng the 23 hrs, However, ns
noted, both the activity weasurs wnd the intake measure may themselves
b insecurale indicators of mhﬁ.vf&ﬁ&m. A pystematic study of weipht
»e%w@s. producad by a largs wsher of damimhwn_ intervals e needed
o sen 10 welght wm@a lawlully as é fanction of meoverdty of deprivation,
Such a study has not been reported to dote, _
Whethar or not welght, intsks, end sctlvity are the best availsble

- poesures of drive, theoy provide a wmwmmﬁ way of sosparing the arzeet.s
of food and water deprivation sehedules, The prosent study fnvestigates
the adjustment of the rat to an extended 23 hr. wnter deprivailon schedule,
Body welght and food and wabter inbake are used 2s the Meammﬁ@f
mmm&,{
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METHOR

Bubieets. The Ss wers 24 male albino rats of the Sprague-Dawley strain,
112 days old at the beglnning of the habitustion phase of the experiment,
The 58 had had no prier exporimenial trsatment, |

W. The rate were houzed in a small soundproof reome A continuous
2&. hr, record showed the room temperabure aversge was 77,12 with 2 PUnCe
from 66° to &°, Mo nttempt was made to measure or control hummﬁ.ﬁsr.

The anlmales wers expssed Lo a natural dayenight cyele by sutside
1izht eoming through the room window, Xt is lmown that the day-might
cyels affoots food mrd water intake of the rat. This varlsble hes been
thopoughly fnvestigated {C41bert and James, 19563 5195;61 and ﬁ%ﬁm&ey,
49473 Stellar and HIY1, 1952; Young and Bichey, 1952), sad it has been
gotablished that approximately “?’f»’% of the rat's dally consunption of f@d
and water takes place during the dark 12 hours of the dayenight wéla. 1%
ghould bs noticed that in the present study messurements of intake were
taken in the early morning, which is a low point on the intake cycle.
G4tbert and Jomes (1956) have shown that the intske oyele vemalns even when
aziimla are deprived of wuber, Thersfors, it nay be assuned that in this
vamﬂy &1l 83 were operating on the noraal day-nzghﬁ mm of intake,

Each aninsl wis housed individually in an li-in, by 1i-in, by 8-in,
wire-mesh open-bottom gage which wis mounted on a medal recke. ﬁm;mm,
folded to Pit uvler esch cuge, was used to eatch fond purticles that ‘i’ell
through the mesh,



| & triple«bosnm !mlrsmw seale was used to weigh the Ss and the food

| w&axw used in the expsriwent. This scale wap acourabs to the nearest
ok 8L & grawm, 4 graduated eylinder with & capagity of 150 ml, wag used
for all water messurenents, The eylinder was pradustad in wnits of 1 ml.g
‘all veadings were sade ab ihe menlsous and were asgeurada to the neapest

o5 1le An 8 oz. ponegradasied mmr bottls was mounted on i:hé side of
pach cage. & conbteol waber hoitle attached So an empty gag;es paé_rzﬁ.tmzl
correction of water intake meawmures for luss due to evaporation and
drippings The exparimentsl diecd was Purina Laboratory Chow in pellet form
and bup waler,

e, When the animals (W = 24) arﬁv@i.fm‘tm supplier they vers

placed in individual eages and given ad lib, food and water, This pre-
1iminayy phase lastad for & daye and was demigmﬁ to acelimatize the Se
to the sxperimental situation, |

A 7 day habituation phase followed. During this time the 95 were given
24 1ib, food and wster and dally measurements of food intake, water intske,
sysd body weight were obialned :fw all 3z at & AJM, The messwrsnents wm
ioter uaed to determing whethey vandon afsaigmm af t’aa to exparizental
sonditions had resulted in groups oqual on these MANTALS T,

At the mfmaim of the !za&aiwaﬁim phnge the Js were randonly divided
into 2 groups of 12 esch. Twalve S se:rved in the experimental group which
wes subjected to 23 kr. wabsr deprivation for Phase I of the mw&mm
(ﬁaaﬂs 1~15), and 12 Sa were used in the control group which was glven

4 Adbe food and water for Phase I,




The experimental pmmim followed ssch day eonsisted of a mmber
aﬁ‘ shegen, Ab 8 a.me room tonpersinre was pocordet, Noxb all 58 were
woighed, This constituted the predrinking weisht messures A counberw
. bm:ﬁme«i walghing sehedule was used to evenly dlstritmie starting position
An the weighlng sequence of esch § and thus the mmh@mm welghing snd

the 1 hr, drinking period whieh followed, O1d food was romoved s esch
5 was wolghed, aml this food, plus wacensumed food frum the papers, wos
walghed, %hen this smount mza subbracted from the ssount =pﬂﬁ: in at the
end of the previsus dw‘a drinking perdsd, 23 hour food consumption for
gach 8 was emﬂmﬁ. The control bottle was measured nexts Thls amount

aubbma‘b@d from tiw amount gmh in at the end of the previows dsy's
drinidng period to y14)4 eorrections for the 23 hry water intolke mmasure,
Ab this tine an amount wae pub in the control battle for the mext hour's
gontrol. Next, waber ressining in the control group bottles was measured,
This wmessure, whon subiracted from the amount pub ig at the ond of the
provious ﬂa,;r*#jﬁﬁm:xg gif»ﬁz?ﬁ:ad glves water intake for the preteding 23
hra, Finally, prowsighed food and premessured wateyr werg givm o a‘.u.
#ae The saged were not ciia*urbm for %.ha noxh hours

A% the end of this hour, the emmml bat%.lu« was mecaured f&m‘& thus
providing an estimate of wablay loss aumng tha bour of drimiding. i‘m
wonirol bottle wag refilled for the next 23 hr, perlod, Then witer
remaining in 211 Sa' botlles wus m@ﬁm for the 1 hm wabar "m&m
neAsurs. x:zm, food rémnining was measured to give 1 hr, food intake,

Than, messured amounts of food and witer wore put in for the next 23 hrg'



- inbuke measures. Food was glven to all 38 bub waber was rebwmed to

the 58 in the control proup only. Finally, all Ss weore weiphed using the

sﬁm~mﬁaﬁm schedule used earlier that day. This constituted post- |
ﬁrﬁ.ﬁ%ﬁ.ng wald ghte

| - At the end of daoy 15 ouch of tﬁm 2 groups wae randomly divided inte

2 more groups, Half of the 12 Bs :m the eontrel group eontinued on th;&
goual ad 1ib, sehmiékla, and half were switched to 23 hys, water dﬁprimticsn.
Half of the 12 Ss in the experimental group continued urder this condition,
and half were switched to ad lib. These 4 groups of & S each wers used
in ?hmm II of the experiment which extended for days 1630,

| Thus, the e;xpexﬁmnml.} deaign employsd 48 a 2 £ 2 fastorial design,
with Phase I m;aditim {control and sxperimental) defining one marginal |
and Phase II condition (contrel and sxperimental) defining the other
arginal, The design consisted of the following 4 groups with their
designationss

1) ControleControl {C=C) pd Jib, food and water for the
entirs 30 day period, (Phass I and Phase IL,)

2)  Control-Bxgerimental {C-B) a4 1ibe food anl water for
Days 1-15 (Phase 1); switehed to 23 hr, wnter z&apriu
vation for Days 3.6&39 (P}}ma 11},

3} Experimental-Contrel (w). Tuonty-three hour waber
deprivation for Days 1«15 (Phase I); switched to gl Lib,
food and waber for Days 16~30 {Phasa IL),

L) Exporimentol-izmorioental {Fe3), Maﬁy»ﬁhma houyr water
ggpz'ivﬁign for the entirs 30 da.y period, (Phagss I and
ane

It should be moted that it 4o possible to enter into this design for
suparate snalysis the measursments from the thres siages of the expordmentes

hablituation phase, Phaze I, and Phase IL, m $ E? ;&,ﬁ if!,-'l "’s-‘;a:- !mm aw%ﬂ'm
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Table 1

dpalysie of Varisnce of Body Welpht
During the Hubitustlon Phase,

 Houres 4 =m mm B P

Doys 115 Conition 1 1093 20903 Lo

i:%m 1630 Condition 1 ol ohs <10
 Intersetfon 1 s 133 <0
. within 20 42Ol 2T
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Table 2

fdﬁl}ﬁiﬁ of Tarlanse of Twonbyefour Hogwy
Faod Indake During the Hsbituntion Phnss,

L9  1.95 <L
inaﬁ 1w33 l (;-ﬂ ‘

| ?‘ay@ 1*3,5 %mmm | i

| Dups 16-30 Conditlons 1

| Imternction 1 3,05 305 1,04
=0

. fgﬁ'&m 530?? ﬁ»?&v '




Table 3

Amalyele of Yerlanee of Twenty=four How
Yeter Intelve Dorlne the Habituation Fhoese,

. Brye 135 Conditions

, 12665 126465 2 D5
i) '[-?»’%é&isfa 1653 Londitions |

1
i o1 J1 <10
‘v Km&*wmum 1 23.97 23.97 ‘<‘ 1.0
| Withtn 2 LOMSL 5T

 Totad 23 1,275,004
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C)‘*“'i ) = Difference in pre*rani“o body weight.

a‘ @-———@ = Dlﬁercn‘.e in postdrm»cm* body weight.

Difference (Gms.)

B T LB S Ea R e ey '_ . .
|2 W ¢ & 1o e WM\slk & 20 a2 Cey 4;.:‘ G

Days

Fiz. 3. The difference between the postdrinking welgmts of t*xe C-C group ar*d the E-E group amd ‘me pre-

drlnki.% W€l°hu3 of the same two groups for the 30° *ay porioa
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- The yeuelie show thod one sopnaouende of 2 L. witer duprlvation 4

6 lose of body relphb pelstive 0 oo ad 2b, conbteol greup shen proe

drinkdog walehh in veed s the messure, Thds esaald le enasistent with
mhwdies thet hoes encloysd 6 sopperable level of fond depedestion and
&%@%ﬁ%&?ﬁ?} prefosding welphy, The larmert drap io predediniing wedihb
aagsrs during the fired Dow dagys of deprivatione

Mandfizand 4180aroness in postdrdsiidng welhd 444 wob osvue unbil
Plunae 1T of tho srparinent, Por the flred 13 dsps the waler deprdved
geoups ave evidently soseusl g ensuph durley the delaRing heoe we thad
&% e ont of Thie Bour Diokp walghioe ave owpsreble fo fhoes of the

Be tontrol grospe., The Dot thad o differenos dovs oseed during the

Cdust A5 days svggeehe o Aiffeantial rate of welpht wpala for the cenbrel
m exparisuntal &*mwm Bath grewys sre geinlsg wadssd ofter the tnltind
' zﬁwg& dn welaht af the szporinentsal W&m@ ﬁmww, Plow, L und 2 show

' #%;»:&% e welsht eusves tend Lo dbverge, and the gmgr@mi% separation
of thene surves velleohs 2 higher mate of g;;'aﬁ;r& Ly thy tzm%:mi ETOULE.

The Alvergense of the eurves 1s slmo sssn in Fig. 3 valed prosents

48 tsrence monnurss for ths Oud and Bl proups.  Albkough, initdally, the
wrperdmantal groups' ndade during the Arinkleg hows 48 sulficlent to
ratse thelr postdviokiog wedght %o a lavel esupavsile Lo the gtrole,
the Bisher rats of wolght gala in the eonlrol groups ewentuslly prodesss
%Wﬁswm soprration of the pontdrinklng welghta in fhuee IX,



 With regurd to the intake msasures this study presents further
~gridence on the intém&.&kimmﬁip of fosd and water sonsunmpilon Tuanty-
thves hour food a&nﬁﬁm@ﬁm of the water deprived growps is significantly
| Ines then that of the sonbyol groupsy apparently water depeirstion pros
dases an ineidental hunger deive, In this comnection, Verplank and
Hayes (1953) found that water deprivation produced a 40% "self-imposed”
mﬁmum e;i’ ‘mormal food inbake,

Az mxpected, one hour watey intaks is significantly greater for the
m%ﬁmm&a& groups than the eonbrol groups, since this is the only time
ai«.zmn@; the day that experlwentel S8 receive water. Correspondingly, one
howe food intake im alss grester for the amrim&mi groups,  Hith water
prosent durdng this hour, *ésm experimental gronps 4id not show the 5ol fw
imposed” food inteke reduction and thelr scoumulated mmger over the
pregeding 23 hours resulis in greator one hour feod intake,

The vecovery funations, in Phase II (Days 1630}, of the 5.0 groups
for the 23 hr. food and wuber intake measures show tendencles to over-
drink and overeat relstive to the G0 group following the 15 day deprie
vation ;ﬁarie@d in Phaze I« Thiz finding has been reported bar several
iﬁvmﬁig%am for food deprivation; Lawpence and Magon (1955) found a
marked temlency for Sy to oversat when returned to gd 1ib, food and water
after 61 days of 22 hr. food deprivation, BHeld and Finger (2955) show
food intoke during réazzcmzw afber 35 ti@s of 23 hr, food éagri%ﬁim 1o
gxeeed the normal control level for at lesst 11 days, Thoy also found
wnter intake of the ﬁapﬁm groups to exceed the normal level during 11

dayas of recovery.



With respsct to the prinelpal objechive of this study, the mesulls
#ww ’ls§ ,ind:lmm %&aﬁ-.@éﬁﬁtmﬁ to a 23 hre wator deprdvation schedule
w;mmi af.mmnwly shoprd p@ﬁaﬁ of time. In genoral, in terns of the
woight and intake measures, adjustment to as 23 W, «gm deprivetion
r&&%&%ﬁé requires & move prolonged mrm a.i" time than aﬁj&xzxﬁmnﬁ; to the
ezm'mméala wabar deprivation sehedulo.

%m and Finger (1955), employing a standard 23 hr, food deprivation
amhm, Tound that ma.gm vesghed a reasensbly stable level st %:sw 15,
| Homond, Carlbon, aml Haillister Ew%}, who allowed heoded rats to est for
0 a&im per day, found pmfammg wedght o lavel off at Quy 13, ssmnmm
(1959) m the profesiing welght of 23 hr. food deprived Ss to level
871 3t approximetely Day 8, Using the same deprivation zcheduls, Hoslowlta
{ww). fmxm that body welght mmm& its lowest Iimit ab Dey _3.:5, and
yghm lsveled off, In the present experiment both mrimmg Bl poste
ﬁﬁﬁkﬁﬁg welght measures Indicate that sdjustoent to s 23 hr. weber dep-
ﬁmﬁ;ﬁm& scheduls occurs within § daye,

Food mm@ duping the Jetire fooding mrméi of ?3 hre food deprived
Sa, as ehown by Reid and Finger (1955), was found to lovel off st Day 20.
Hnventrounite (1959) 23 hr, deprived grovp incroased in their 1-hv, cone
suxption of mash for 25 days. In the present experiment, one hour wiler
fntake of the 23 hr. waber é@z&;mfm groups reached %@b&z‘t walues after 4
days, Conmumption of She wonwdeprivation object (food) during the l-hr,
peried for the BB and Bl groups wag an averags, ot a m:im&miy smlﬂ
level from Day 1 on, although in Phage II the OB group did show a sonewhat

more prolonged inerense on this measure,



The results of stulles which use only & single deprivation experience
instesd of a prolonged poried of deprivation enmnob !aé m«aﬁ in comparison
with the present study sinse they provide mo data on adjustment to deprie
‘v&mm schodules, However, it is possible to compare the pregsent Wﬁmﬁ%
%m@mmmﬂm on adjustmont that have used lengthe of food deprivation
elightly different fron the 23 hr, schedule, Thess studles also show that
a prolonged perlod of atjustment is required for food deprivation schedulss,
Bakey Ci%ff}, using very wang amimale (the M@a& 88 wore fmzy 40 days |
| @m},mm body aéezig;m of 12 hre and 24 he, food deprived Se to decrease
for only the first 3 doys. The weight of & 36 hr. deprived group continued
o decline for 18 days, In%eaké. per feeding pmm@ 1%%%&& for his
mﬂmm@ groups for st lessst 10 days, Baker m@m@ that a prelatively
slow adjustment %o the deprivation schadule wee shown by sll groups,
Lawrence and Mason (1955) found the dally 2-hr, intale of 22 he, food
deprlved Ba to gradually "immma to a stsble value mmwm first 12«14
days. The welght eurves for their Se declined to a stable value after 13 deys,
Tarning to the few svallsble studies of adjustment %o & 27 hr. water
| deprivation schedule, Young, Heyer, and dichey (3.952} found welght gain
éﬁ%ﬂg tﬁa one hour of drinking to reach a stable value st Day Ly and l-hr,

wnker intake to level off after the 4th day, The present study alse

found both of these m@mﬁaa o rosch stable values at Day 4 smahaugh
 this mamwé was nob used in the present study, sebivity 1@3@1 Beasuras
have also indlcated thab adjustment to wiber deprivetion is move rapid than
to comparable food deprivstion, Hall (1955) found a stable sotivity level



| rmm Day 1 i‘ar mﬁer dapriwd S8, whila the 23 hr, food deprived Ss

| .&fzmmeﬁ in mtivity for spproximately 15 days.

On the basis of thase compariscns between the present results and
 ghudins of faod deprivation 1% gan b tentatively congluded thet a 23

ey wabter éagrimﬁim mmzm raquires considersbly less time for adjust-
mont then 8 comparable schedule of food deprivation. The repid ad Justsent
m the 23 hr. %mtw wmam should receive attention fron investigators
wzﬁ &%efapﬁ to sontyol mﬁimﬁmﬂ Level through the use t::f & deprivas
tion schedule, It is suggested that mathedologicsl mpﬁ.&mﬁwﬁs ariaing
 fron successive ghanges in motivational lavel during izhw pourse of an
sxperdment using deprivation of an a;;;x:.«et’.iﬁw sn!mﬁéma &éy e markedly
paduded Lf 23 hr. wiber ﬁapﬁm#im 15 used and the aﬁwﬁa are irstm-»
duged into the experiment gmp@ after § rziays on the deprivation seheduls,



SUMMARY

The purpas-é of this experimsnt was kt.o sxanine the rate of
adjuatment of the albino pat to a 23 hr, water deprivation schedule,
Food and witer intake ami body wolght of animals on a 23 hr, water
. deprivation schedule were msasured over a 30 day periocd, Four groups
GQ rats, slx to & group, were used, The four groups weres ad lib. food
?md water for 30 days;y ad 1ib, food ani water for 15 duys, switched to
23 br. water deprivation far 15 move daysy 23 hr. water deprivation
for 15 days, switehod to ad 1ib. food and water for 15 more days and
| 23 hr, water deprivation for 30 days., Heasures were taken of predrinking
ard postdriniking weight, 1 and 23 hr, witer inbnke, and ) and 23 hr,
z'm intake,

The main ﬁzﬁiag:s ware!

1. Deprivation produced a elgnificant reduction in pree
drioking body welght for the 30 day perded, There
were no diffepencss in postdrdniting welght due to
deprivation for the firat 15 days; however, the
differences wera significant for Days 16-30. Deprived

- groupe were found Yo gain significantly more weight
duzﬂ.ng the l-hr, of drinkisg tmn ad ik, £TOups.

2e Gmx hour witer consunpiion was significantly greater
for the 23 he, ;ia;arim:s S8, Tho growp swibtched from
deprivation to ad 1ib, sxhibited a significant tendency
b0 overdrink during the final 15 days when the 23 hour
- water intske nossure iz considered,.

3. One hour food intske wis significantly greater for the
water deprived 3, Also, it was ghown that these 8s
ate significantly less during the 23 hr. periods, The
group changad from deprivation to gd 1ib. desonstrated
a tendency to oversal on the 23 hr, intake moasure, smd
the 23 hr, intalte of the ad 1ib, to deprivstion group
fall below the group oa contimund deprivation,



he The results were discussed in terms of sdjustment
- to a 23 hour water deprivation schedule. Five days

was found %o be a sufficient perlod for adjustment,

This period lo shorter than that required for an

equivalent food deprivation schedule.
It was suggested that methodological complicetions arising from
prolonged changes in wolght and intake charscteriatic of a 23 hre food
deprivation schedule could be reduced by the use of a 23 he, water

d}%ﬁﬂ?&%ﬁ.@n sehedule,
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m&m Emdy - Heanz for all Groups
During Bolh Phases of the Txperiment.

Day 115  Days 1630 Day 3-15  Days 16-30 Day 1415 Days 16-30 fay 1-15  Days 1630
5 5 3 - | 8 : Al

3 k29910 ;m.ss:s: 1 A3L153 513473 2 389.003 _ 148,600 4

TA0.97  AM0S3 5 MI267 30013 6 MOLOI3  M9a7 10

1L 450,573 475007 9 WERTAO  A39.953 12 K35.020  ATRG33 L4 308.667 K

15 457000 ASB.593 13 ASG3I3  A39.607 16 MO%.660  AST.MT 18 KIS.E0 37,20
25

19 436,133 AGL333 17 458.500  M3.A53 20 AOT.833  460.007
23 432,313 451573 2 A3L.AS3 OS2 KODLTET  MAS3UO

vx‘Wv&?”&éé-m' T waoo, w08 w3.33a T ”w:,.xvz:f;ﬂ
SDSAG, ke 239 2% 858 10,0 2119 20.0L



Table 11
%sis&riatﬁ% %g %aight ﬁa&m for 81l Groups
ring Bot - Baperiment,

ﬁmﬁml%n%ml
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Table 12

e Ona i“:m Yeight Cain Heans for all Groups
g o ' ﬂmﬂg Both Fhagses of tha Esperiment,

Control ~Gontrol Control~Ixporimental &mmm-ﬁmm smmm-&@eﬁmaz
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Teble 13

o . One Hr, ¥ater Thiske Means for all Groups
= During Both Phsses of the Experimont.

it et st e o ——

. i o i _ e " RN

Control=Control Comtrol-Biperinental Experimental-Control Beperinental-faperinental

D7 315 Days 16=30 DTS Dys 130 Daylds Days 3 oy 15 Begs 16-30

303067 3B 1 .00 267 2 26733 2600 4 20200 25.633
7 1333 170 5 W00 19.533 2833 1.633 10 ZL700 20000
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Tabla 34

- Twenty=three Hour Hater Consumpiion for 231
Groups ﬁariag Both Phases of the Experiment.

e T
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 Day1-15 Days 1630 . Day 315 Days 16-30
- | 8 s
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Table 15

One Hour Food Ihtake Hsans for all Sroups
During Both Phases of the Experiment,

Contani~tontrol Control~lampervinental — Bxperiseutulelontroel Baperimental-Experimental
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Table 16

Twenty-thres Howr Food Consumption ﬁesns far al.‘i
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