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The probl .. ot how c-ameala ..-plate \heir toed iatake 1• 1ia it.aalt, 

ot autticunt acient1tic iat•n•t to juat1J7 ita iatenai•• atucQ'. !'o 

thqe eoueua•d witb huaa b1olocr. acla1t1oaal tJI,.tua ia proYi.dM b7 the 

pn'f'aleace in afflueat aoeietiea of 41•rct.ra of health aaociate4 d.th 

the uceaaS.•• intake of too4.. to tho .. , oacera•d with uiaal p.t'Odtrctioa., 

thue ia the rM11aati.on that optillua toocl ilatalte 1e the aajor 4eteraillaat 

of ettioia.t procibtetioa. Ia practice, the rau:tl'itiYe nlae of IIUIJ ot the 

tooutu.tla the rwdaaat 1a caU..d on to coaYeri to ••••ble pro4ucta la 

liaittMI 1>7 the aaout eatu. 

It 1a ,.aerally recopiaed that *he central nernu qat••, 

p«l'"tinlal'l.r the hJpothalallu, :18 coacerned with pi'OCeuills ar.ul mugrati&n 

of ••80.17 intonation relatiaa to tile coatr:ol of food intake. l)bpite 

lllllob effort, the actual uohaaisu. ooac:vae4 ha.,. ut 1•t 'beq .S.fiD••· 

How•er, in the eau of the aillple ato��ac�•d utula lnoa•I'Wiiaat•) 
••ideaoe b support ot a nua'bel" of atiaali, both phJatcal qd oh•ical. hae 

bHD obtabled. 7h• Hl••aue ot th .. • t:iacUap to too4 iatake nplatioa 

1 

in t:b• !'Wiilaant ia UJlctenata. -!h• •peei.alta•4 qatOJO' aa11 th• plvalolog;lcal 

adaptatiou of th••• aataala Muld aas ... t a.' Sa th•ll' c ... , nf.ll•ll 
b.YOl'N1i b food btak• nplatioa an •t.� cU.tfQ'ent trOll thoae 

•.PUatl." ill uillala •ith a •:t.JJ.e� •t•aoh, • an of Utfenat h1•U1'• 
�· !lte �r •»,_.• thAt ••• 1 :q. fh•• it t. p:r� 1• 

th•t pitb'$.4 41at••io• proYiaa •tla11 •woklat& •t.ietJ ill ... ll -"''lddlat. 

•• ............ e.. OJl t . otlt•r 4• ......_ •• MlitJ 4 ••*'• •f 

..... a u -- au• • ptaJ!. to �· ill ......... )loa' � ot \ht 

u.t u oo.-..4 'br •illp1e ... ..-.. •i•�A• t�t.•• b ltttl• ........... to 
.t.aUoau 'bat th• ro cl ill...,. of lli• _._.,_ ..,. u U.tt•d 'f tb• � 



or tt•utiQ' ot pnt•t.a J'e&ohtaa •• ututm••· a.ca�. ho-.. •• 

it ha b.- aboa <-.. 1t �ou-. 196Jc l$caa, t965a.'b,.,.) t�a•t tl• 

mvaao4l••l a.-..tav•·ttoD •I pnt•b ..au�u..a• u;r ftll\llt a a 

aa-.•••• couaptlmi. of a .:w. · qu.UtiJ ,. .... ,. 'Q' -..,. lt ..,. 
..... td tha' the f,ood id:ake Of J'Oiau\a.., cle;P4tftd 1a pet, GJS the 

d.Uc>su ata.t• of Ute al•al• . 

lftle ._..k •••1lle4 lrl tltu ·thuJa· hd t-.e oJotiYHt 
1 .  to detlae bett•• tM effect• of ia...,..ual illtuiou. et pJ"o.tein 

OA tll:e toed iatatw of alleep;: 

2. to U.atifl tutd'a unuao.Jaa th.,.. ett"ecta; •• 
'· to ••tabU.h the ait• or action aa4 ,.,.. aeoha.iaaa h•ol••• m the 

effect.. 

la the initial ata.c•• of the _,.k tteaerib•d, it •• foud that. 

iA coauaet to pbl:fahe4 I"QOH•• tlw iatJta4v.ocleaal ta�llrictn of Jh'Wh 
wu accoapMied \l-7 •"'••• cm too1l iatake that rup4 .fna • aa.rlta4 
�Chase to aa ••all7 .-Q:4 �. lb.U.• thia .-ubil:ltJ pJ'M'e4 
to �· ou of \he •t'for diJ'ticultiM ia ,_...ua tbeee ia't'fattlptlou, 

ih ••• pa.e4 ••* 'l'alultle ia poialiq $0 tlut lup #WiDer of 

wtoH s.an__..ia, ttu• �-· lt ... lu-piJ ,.... • npt.aM\toa 
or th_. lug.- that Ut• �· et ..,,._ual .. -. •• �••lU'lJ 
,.._ Ubl7 to Wl1lu•• .-...,ton. •• ...UJ.-•4. lt Sa · a&ttu• 
... , .. ----- �. ,... 1ftO ............ ... • 
u.o-..11-t. ...o •u� Nt� uavt'&Jau to ••• npl.atioa -ot IM4 
atllke..,. the ........ t. ••• IlOft. �t nto d � .. -.. 

lt .. ... .....w.. to ........ ., .... ... ........... ... _. 
tJt• J�M'l-et.a iJd1adou �ttnu .... c ..__.. .., ._. •t• •• eiob ._, .._.. 
...... •• ·-� �·· � iA .,., clllf .... .... 



acU.Oataml.aa aaw.W. "" •uw••4 • ti.lr ... t aitu a. tu "-"• 
·� ta�liDI 4a tll� ,....,.., -. .. ia4k6h4 .__. the" aM a ••'- ot 
•••�- bYolfttl dtb • Dl'ie_,. of H ••ton eitaate4 •• �lova eitu 

iD the �. ,_..h._.,., t1utf h4ua'ta •ut a c.tuuap •f tooct iatlth t. 

'but eae of a •-"• or •ft.cta et pnt•b aupplft4hl:tat10at tiltfJ' eapJuud ... 
th• pou1bU1t.J' that the ott•n-•ll c!uuipa ot fool • ..._ d7 lle aeca4ut 

to o.ae or JtOl!"e of the other elteota nth•r- Utm a 4lftet oae of the aaiao 

aoitl-.oatabug ll&"terial at41da16t.ft4"' 

'l'he explbatfOD of the ette.ot• on loo4 :btake of poat- ftlliaal 

J#O"Ul lllippldeat&tieA .Ul .. 41011pJ.e1. 8o lOO dll be the explaaatloD 
of ita afteote on wool aad k.., podll . �• ••••• ia practical tena 

ot noh a pl'Octeare Sa d.f.Jdthl. uale .. tllia ooaplu.lq ia ....Uaed ua 

elton Ss ••• to luat enMU.h a fin tOtJJltlatioa et baeio lmowletp. 

A pnliaiaa1:7 aoooqt of thta _,.k ... pnaente41 to the 1967 ... ts.ag 

ot the BlltPilloa Socttetr of J•• kalaa4. 



!he "gul.atlon of foocl iatake bU of "ceat :rnr• beeaa the 
nl/13eot of bteaallve atuq ill .-.oautric aaiule. In thia rnta•, 

the.,.tor• • a lwief ot&t.lU. ot tl!ae puet at a" of k1lowlectc• fo.­

aoaosutric uillala rill..,_ si•• 'Miol'e th• 110n apHialued but 

leas a.bqGe4 ti.elcl of ruiaallt too4 1atake nplatioa ia 4:0Dridere4. 

The oou14u'at:1oa si•• to tll• •uiou topioa � .aft k take 

M a uutieatio». of theb' relati't• iaportMcea rath.- it la • 

reflectioa of' th•:S.. applieabUit:r to thu stutl7 • th• e&tat ot 

c.taTerap in nceat nrtewa aad the direction taken b7 recent reaeuch. 

While All ndea•ov h .. '-••• acle to inclucle r.efenacu to recent 

u3oz. conbibatt.o�•, • coatlete bi\Uop� ·u. not bee attHpted. 

De tet:Wlaolog ·Uft4 hePe la that ofT� (196Jt p .. 1?0)t 

-..p£ u the • ..,.. .... ot tlle J.MMd t'O 1a_..,, toed. act it-.. 
W acoCMipUhd b7 a eotrplp. •t of ph • ..,. iltoludilll hua .. r 
:pttilp• aatioi.ta'•I"J ..U-.atio • iac�eti tood-aNHhiat beh.a-wiour 
.... •t�a•"· la • ' . � 1a • ul.ala... • �--�le 
coa'b.laatioa ot · :tlotla 1dai b, u 1t ,..,... ... . MfllliJ1111 • tMaUe c��e� !tnM• t.s • 4Mb• to a.-.t t..c. 
Ual�P _ ... . � · · · · -.. o. .....,. •• •t• .. . · f ...-uau ....._.. e»1.e•4 1ot1 a .--..u . •• •law-... J.ft'N., 
aPJt41tlt. _, . ...Ut . • � ._ '"" .. .-..� 
A ,..,,. a .u..- tall.....- · ... ,._, Q' •• . · .· .·. •• • ...... ol dlt� ol' &-..tl.tli .U.lt. . 4 ., e.- iata-
� ...... .,.-. *' , .- u. •*• ., ... .,.. 
to •t: .WP .,._ • ia . "*·· of lMtt • 

...... t . • ., - - b .... :. .. �lo,i-.1 ·-· 
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... '- .............. . 



A. ID ¥!H!JPH 9! rocm Df!!Y Ill. ltOB.alJHP!!TI . 
1. !aJ.I tt,lM cgii!A :MtDV 0!· · 

•• nplatioa of food Jnta• t. thoulht to Sa'1'0:1Y• the Hftoua 
q•tu ia an iatepat1Y• _.J' ailltlar to tha.t eatoli:llhtd to� otll•• 

•�tic act.i•ltiea auoh M napil'ati.On, poetu• ucl locomotion. Re4•at 

nvww oa the eubjact haYe hen provided b7 Brobeck (19()0a), Anud 

(1961), f•ppe.-- (1961, p.168). &.tnaa� (1961t. 1�) anti. Ste'QUoll (1964h 

� leYel.lf of control ha" b-. poatalated (B.robeckt 1960., 

Arlucl, 1961). 

(t) be buio pa�.a are nnex h uature• food beillg the 

atiantlu eveld.as the fH41Ds Jt•apo11aee. Bnheck (19SS) bU nsae•t•d 

• tentat1Ye ol.ulliti-ntibll of UJ• renezee bat "tt la not clear ·�•• �Reh 
teecltng beha•to•r oaa be ciHipatecl .. refles Md how IIUch IIIIQ'. be either 

coaditioaad nspoaaee or lAaned baha'f1..r .,. sue other t7pe of .,,.. 

MS,hl.J orpa�ecl behaYiour• (BN'b.eok, 1960&). 

(11) At a hiper lA'-nl. tharl the ••flu feectina nepona .. ia the 

bJ'potlsal•ws which, t)�t the 'bua o.f atinl.actlols •• ablation qpeiiJuta, 

ia :poatulatecl to cot�tda a tacUiuto� "f•4t4b4" eteath 1n th• lat••l 

anaa auJ a J.ah1b1tOJ'l "eat,iet)>" ceutn looabfl bl the Yft.tl"'OIe•tJ.al 

nvcl•i• It hu been auq•ate4 tllat the ut.eaug" ceat" aenu u aa 

iate�Qtift •••tr• fo.. ... ... n..u. qeoolate4 with r .. ctus bell, �U'. 

!'Qcpenaa (1962. p.172) belieft'a that -.ttnr tato.-tio.D NUll•• th• 
...... 1•1Jtft ..... �· th1• ---�-- .... .. !Q:t.bi' ·- "'••4i&lf"' ...... .. 

• iJOtl ... , .fd , .. . u........ .. w b . .... •U.lifl.oa ·u... 

la thia neu4. ate• (196't) hu nate4, -..h• neu"phJ•ioloaUal . 

.,. ... ·- .. .... la,J.oa ·O.f � .... •'- iattk• ..... .  ., pld 
� ...... , .... u - otJuo .... ot t.ht -..-� ... � la 

' 



-cea\re ha.a tea 4R••Uoa•.S on the _.wu tltat tu eUMta n fOOd 

:latah tna upnUt4lat4ll ia••rtereac.e 1a tbia •• ..,-be a reQlt of 
claaap to, cq� etiaulat1oa of • traete paaaing tllft"gh thia area cm the 
_, to OJ" h"oll hipe cubea (Aa u-aoa. Gale & lluul �. 1963). 

\'here is ucertaiat¥ .. to wh•ther the Jri.llu7 effwt of t.•loDa tA 

the lateral areu ia adipaia o• aphacia (IUAe47 • 196'), uti wh•Ulu 

1t is clue to a •·t1¥a'ii0ul taUv• or a cln·elopaeJd of a •tor .t.f:.t.cit. 

the lattw poaibllit7 ie nueeteci bJ the obMnattua of BailliA &. 

Mor�iMA {196-') libo towt4 tnt ia rat• coaciit!one4 to obtain all thdr 
tood b7 PM•.ta& a leY•t-, �� 1a tlle lat..&l }qpoth&l..,. "4 to 

the :nb co-rdt.auiatg to pnu the !Her for food which thef 414 not: eq .. 

If Jll"'••·-- OD tlle l.e'f'U oa:uee4 tood to be ul.iYer.a t��u•gaatr1oal}7 t 

rata with certain latera.l hfpothalaaio leeiou eoatiau4 to ,. ... a4 

ao to feed th ... elvea; the .... aaiaala •ulcl not iapat rithu tootl 

ot- ate1"' tq JIOtath. It •·• coac�d that the leaiona cau.tl a •tor 
rathv thu a aotiYatioa.al 4efeot. TlodPl'•• Bpat.eill • 'f•it•lbau (1CJ6') 

nJ.ct•4 thia coaf.tluionf thq pefor••d aUd.lar •Kpjlrlaub but o.ffv•4 

hL&hlJ palatable too4 b7 mouth, qd towul that th•ir rate �»ecaa \o eat 

h'oa cm• t.o f1fteo claJ'• •tter opvation, &1•1• b•toh ltu •uilla 

nwa•4·· Pekap. th••• two P'011J)II of work•n •t•ti•d d.ilt•,..., -.ffe t. 
tor thn ...- 'D• tiata.t db� •et ut•41lls" •''•••ill• .,.t ... Sa 

tt&• l.atwal �--laau (ttor . •• 1961). 

Coa•U.rati..,. of �ia ..._.. 1M Cvuoa •• !1• (196J) to 

._t .Ut the rol.e ot tu hJJO*ltalaau 1a .tooa S.Mk• NplatJ.M -� 
M to ta04UJ the� ttc�r1••• bJ 'MJIIllaua aw .._.. ot ..U.tJ' . 

._. (1"1) cieHI'hM llGPJ" U a .... i.c V•'"• 

(Ut) a. taPd"\UO• or ...,.....,. euutvM u. ..,.. •••.._. Sa 



uve»al e)Mtc-1•• <••• ·· ad, 19&1 1 SteftllND• 196'h t:l:l4tb' lntlu..­
u rqat11eel .. 1Dl7 of a duor!aia.at1•• aatu-e (.AilM4, 't96'1). 

lhile tluJ "ihtepat!Ye uti. ·• of tb.- c•».ualn.,..oua 411tu iD 
the npla,tioD of t�od ·tat&Q i.e ,.aualqo rnqaiee4. there ia l.it\.le 
aare .. eat .. to tll• •••v• of Ule oansu �kill. plac• withbi the be� 
whlcll act u •ipala tor the iat•sr•tins qAttea. &••••� tbeori.•e 

icA han be9ft p.ropoari -. briitfl,J co�UJiarecl hlow. ...-. are two 

eoi!IJ)Oneata iaJYolM.cl b. tht nplat!n ol too4 u:tak•, a ehon ••• oae 
whlc;h ••• to efll'l&te ddclf t"d f..atde eel ••• e¥pen41t_. a.t a 
loas -. .... Bplation aic!l aot• to •iata� a c..,..._, bodr wlpt 

�up adjut•••• to atoMC� ews:r, work ana lleat pro·4ut1on M nll 

Q too4 iJIUke. Although tller• Sa ah&J7 di.Yi.ttion, "h18 r•n•• d.ll 

deal maiD� rit� aon t.n r•platioa .. 

2. l!fiBt et ttigli. and lal•liop. ot ruplR£1 1a!tll!4 aa "' 
£!Wt$W qt ltoi ill9t U' pon•Wi!!!Rlt .. 
Ill additioa to thoae oltecl a'bo••• ••out nY!Atn •• tJlOae, of 

aro. .. (196&) .. acl ... an 6 IAr••o• (1961), Jlalt"h • eu,l.tnc (1�) acl 
.., ... (196)). 

(a) ltlt ot SM!EJ&U!U&u� tract. 
tt> be'!' ••uru*6&1· 

••b ot the ..-17 �k hU lJMD cu. .. u br UYana (1J't8., 
»•679) •• 'lll'cl•l' (1.,) ,J .-..of th&M ,tiatial,.. tMin4 •••n, oa 
_..._...,._ of aoU-.1- •• wi<tll a. u11MJa., ••• ••-..t• teeaiq,lbJ 

aut !M ooaaW. .Stb �-Uoll 1D YlH of to olla.,.....tDa tllat ldU 

... lat tU .. �,f.oa 
of -. ... to ..,. • ..._, ... � {hfliek. S.itllt --•k• t. JJMkh., 
'"') ,. :lt u ... ..... u,. ...... 'Oat ... � .. ·-·-·u. --
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,..Ciilatac too4 iatan ie o� aiaOJ' u�o· (�. 1"'• ...,.�, 
1 9JJJ �. 1961)., »a•..,_.. (1"'* p.lt?} cooolllct• thn ill oo 

,.,. ot a--tnc coatra.-ticm uifl••IT unciaw.l •ith hu..-. 

(U) 9DPlW:D•I!Q M!!UM• 
!be paa·aap o.f too« tlu'otlgh the OJ>ophvpteal. :l'egiona, 

accord1Jlg u i.t elM• atilnlua to noeptore a .. ootat•d with taa�, cherins 

aacl aAllo•ln& 1MA7 reeult 1a �Satiel7· tlut ett•ct is tnuteat but u 

M !Afore.-& •ha». aeaoolated wttia gaauic 41•t41Ulaf.oa (Jaaowf.tz Cc &roe Hall, 

1949l Sha!'«t Har\Jaivk lr C1J"0881J&Jt, 19521 Gl"ORIW'l, 1955, 1960). Ae 

,._.ved b7 the rate ot P••foNiag a cqd1tioM4 reapoue (hha, 1951), 

coaawapti�a o� feo4 (hrkb, &e .. u • BU141r • 1952) OP � the reward 

•alue iD learaiDg new r•apobes (Mill411" r. leaeen, 19,2.), th• oral apstioD 

ot f()O:d by rata has been toua4 aore •ft'ecti•• 1n reducins huger thaa 

teecU.ns throup a saavic tietula. Theae result& evsgeat that stillnllation 

of the oropJUt17nae&l re&iolle ia a itaportaat el.,aat of the taotors aonallJ 

coatributi.q to aatt..t7. 

('11) !!ftrio 4ie!Mfioa. 

ZX,p•riaet• tmAer .... oa ••• bJ Jaa011its 1t Groa8UD (19'19) 

ucl Share tt al. {19S2) hA•• ottu Hels t110t•ct u nicleaoe toJ! the 

b't'ol•eaea• ot cuuscr clieteH.oa la •i�MUUc to� tU •...-ts.. ol 

••"-a <Gro..... 19601 ADAd, 196' 1 JJ&loh • ouplus, 1962). .,..,...., • 

the pa_.l .,,�q of theM • ......_.*• b u..n.&at 

uitMl lOb ·"" · e •ttat.d att• a.s ata of t•ctm. (,.,......_,. • 
......... '"') .., ...... to ... s.,,. 41.� ctS.f!P * ,._ .. 

•P•r•�l" u aalub whicl\ eat S. a. . ..._. blhftl.J' -. a -. • 
,._,... ..,-lo4 of tU 6aJ h ..,_, Uutir fi H. 

...._..._, to Jaaowit.a (1951·) • •--•• !JJ patno tifteuS. u 
� ........ 1>7 •• .. 1 .,,._ . f� u.Ubl1 ,._ _.M ...... 



••o.JtOI"a (ht.ul. 19�). biclQ•• t!ia<t �Utric 4iat'tmai0a taonaatl!e 
thtt aot11'i.t7 ·� tu . .._.t • .-• oeue but •• the •t .. cl� cutw au 

u.a ctuc.ua.C '' Anaad (1�1 ). 
tfhe tta•tt:illa" .of tll• sut•i.o 4:uteoaion uchAilln is aub.fe:o-t to 

alura:tt.oa -.. ••• 117 tll• •bUU7 of rata to co.,.•t• wlthU 1Wta 
tu 4U.utoa of tub' foocl with aoa-a�_.1tioea �•lk or wat•r ( Aaol,.. 
1941; atoekger. Bro'beok & eon, 19SJ). 

31aoe qU.ala with .. ..._.., ••• patrouteatual tracts diow alaoat 
ll«tNal 1't'calat1oa .of food tat k4t (aee •44waaoa &e t.u .... . 19'1J Aau4, 

19(i1) it lwt heea eoat:lUQcl tbat the pavto cltat•&tai.n •O.i.e�t• an 

4iapua-i�l• (tb'oe.aaaa, 19;75). 

(1v) iMKH �•ttza.ta. 
So•• rni&ftt'8 have SiY•D -.aat OOJUJi4eratiu to tb• ooa­

tri'bution aa. to too4 atau raplaticm ""' that pertioJl et the saatro­

uteniaa.l baet caaclal to the PJ'la.,_t foa- .._,u "*FNCI aftu it 

1•.,•• the at...U 40ea ao� pro4uc• ltwtlter iablld.,ioa. u (Aua4, 1961 ). 
Baleb I ... U.s (1"1) -*• oal¥ •• petehace to lt, 

tll.• Pte or ato••h eapt7ioc aar be eonatclere4 of taponaa-ce h the 

..... kttoa ol food intake tor_, •17 ia aaairtc 4iata•1oa ... u .... \7 
.. ,... ... of too4 iato th• tat.-tiu•• nt ••:auJA&tetl ...-�.g prnata 

t!l• ••e .. td•• �-\loll ot utriota ill Ut• u•••tSa••• tlM floctdiat 

ot tlse ea...._Uula7 ttpoea with cbo._ aa4 other ua\oU.tu, •o th• 
...... 1 .. .,._, .. o1 ••.-•U•kr fluid owaat1*u t. ate the 
U�t.•twa (B•t., 1Btt -._.. • a.,.. . 191•>· s' hM .,_ pod.tah4 

.... .. --� ., . �h ....... u . ,.. ... t - .. .,.., ........ , 
iai�SMU..O. •' ...-1o •t.U.iq b7 tile: ._S.lct-. el eqMUo. pe- -.4 

..... .,. ... , ........ �. ,, •. ,, ..... ,,,,. �J.qo-
- .,, ta � ...... . " ... � ........ ... .. ..  u to 



b attaul&�•• bJ the pr.,...o• of o_... ia tbe dlloille.._. Rapid •Pt7ial 

. o-r � ridaea o•c'\lh tha. � cdll• u 4l'Mrtecl �"P • opea 'utula 

1Mat•4 1a the tint J)OI'ticm. ot tu ••eta• <•• Al•an•, 1"8· P•J99). 

AlYt.Ns (J.oe,oit. • Ohapte� 11) hu -tia&tu•• in d.etail tu ol4er 

UteratllH coaurne4 with tke propertiu of oh7a• a•ol..-e4 1a iltlaJ�s 

aaa\JI'ic dptJ'iaa • It as ctoaclucled that parti«l• aiu, •:Lecoeit7, 

oaaotia pree.av-e, uidit7, YOlU. aad oh•ical c011po•itioa eoulcl all 

coatribute to the control of saatr1c eaptJU&g. HoJ"e recent HY1ewa ou 

fattora coatrolltas gaetric e�t11 g are thoae oL !boaa• (1957), Buat 
I 

(1959, 19f)J). U.cl Dayenpot't (1'", Qhapter ''· 
O.e\ric aotUit)' ot coJUJO!o-ua oop haa heen lfhoft to be f.Jlh1bite4 

bJ the preeenee ot p.l"'tein,peptoaea, caHill b74nlJ•&te or uiao acida 

1a the proxial 4vocleaa (!Jiopa & Crid6r, 19,9). ftoua (1�2) towut 

that of' the aaiao acida, Olll.J' IIOJlHitiao, JIOnocarbolQ' acicle reguluq 

chae4 iahil>ition wb.u ilthattd. iato \htt cl11oclo• in n•u.,..., ao-l•tJ.ou. 

lliow'ttoq aad diaa1ao act«• "" f..D•tt"\:I.Ytt iD uutra� aolutioa but 

wre iab1b1tol"J whea a4111aia,_... ae trM aoicia.. ft�- -. u•la:l• to 

4et•r•s.a. whethft" qi.ao aclu o•4 th•b aot1•1t7 to l»il" .io 

:pi'O�rtiea or to \heir aaiao ac14 atruotu.. With r•'- f•cl a eJDal• 

ual of a low fat 418, th• acl4lt1oa •f cueia to ta• 41e� del�•• th.e 

rate of, ad at U.•• ••••• Ut• co•plA\41 •-••tloa of atuaoh ea�pt7i41 
(Jtwairlo, aoaer•, toeUa, Ob • a.-p•r, 1959). tU ett:•-t ta 
...Uf1e.d bJ the tn- or ptrot.•tsl ( _...., Cha, :P� l aar,_r. 1*) 
&ad .,.. aa\Ve of th o&ftotq11Rte puti.-ou of the fi•t (Josoth&l I 

w .... ,_, 1958)., lloWft" •»tJiag ot -.eh r-. the .,...a reeultett. 
*- c� !oaWad of .c.-ta_ ... i.Mltth ill the U.t Cfva:be •t fi• • 

19Jf)• th&l t li'MHt (1�8:) toe4 a-lOII&clt eaptJ'iq equ� rapid 

wuthu a Id _, low not.U diet waa f••· ft.te •••lt bu ---
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e� O%l the baaill of Qe pbJ•.U&l .,._.. ·Of th• out, tb• •all 
· tp.utitr let ea..t the loaa f•t to .aibb t:lle �ta w•• aej•'k• Pl'iDJI' 
to ·tu� l>•lAs off•JI'd foo4 (Jto .. n t �·' 1964). ..,..., {1"') hu 
••ISHte4 tbat 4ela7•« cqtrio H�pt7hc . .-,. JMQ'ti«ll¥ eQlaia tile to• 
iat.&e ot 4:t.e;ta coatairlirll a h:!ch po�:lQ• of proteia. 

h.YUJOrt (1960, p.56) haa at.te4 that t!lne path•Y• ot 

lllhlbi.,loa � ia"loluflt (a) DlcHa4 1Jone :lAJlibitorJ b_,...e• lillvate4 

t'Jt011 t1ut 1atut1aal auccu•, ('b) l•fl_.s ao't irlYOl'riD& M.P.zo catru 

but op•r•tills thn1l8)1 tatriuio plena•• oJ> the coeliac pl•xu uti 

(c) ltefla ..oaau..a whose afte�t uo ettere-.t pat!IWIQ'a _.. Sa tn 
npa. !'he patttwr l&tiltsacl 'bJ' 1t1f7 one factor la •till Ullt�erU.ia esevpt 
,oeatbl7 t•r tlbat. o� aci4 ill the dl.te4ft•· 'l'J:lie hu. ku aeaia-4 to • 

eterocutrtc retl• eon etter•t U..b conaiata ot poat aaasltoDie 

qapathe\ic t1uea {SQhapil'o • Wood..-f, 1959). Since the tah.tbit017 

•tt•ot• ot peptoaea. ap:p.an4 attR a <lela7 ot about 15 aeeo.Qda aao •�"• 

•lloliahe b7 • .-.._,. (fttotlas le �ider1 19l9) ii has •••• ooac1ute4 that 

• rtfull iiM� a UYol:ft4 ( ....... . 195f).. lto .... r, o\h_. MOUi-

U'# M 1u'fol••·4 tor th• iaQ!ta4uo4eu.l U.t11le.t-ioa of p•pto.-e ta .a..­

:1Dhilt1b tile Ht$.l1t7 Of ftua4ie pouol).•a (Jepri¥•4 Of ll:fSpathetic aa4 

•cal iaena-�a (Jolmap I Mac••• 196') a.acl of tnaaplallt«4 U .••• 4-. 

•••tri) p1Jb'ic JJOllO'h•• <Bne, Johaaoo & Mape, 196?}. 
!lw �l �l.biU.ou ot ,ut:ri.c ut.ilS:t1• iD4He4 - fa.t a tJle 

...._tabu 'bn nll •oablieM4. Jt ia JMhlat•d tba<t aat.n-, 
,..-. •• tll• c'ltal • bYolftd, la ltbwata4 troll tb � ...... 
·(GM* •• 19SOJ l.boau, 19Sfl GM.-r. 1962}. Attaph to .._.� 

•• ,_. �· .h .. e t..u.i. t�ut o-...tf'.,.._. -, ,..._ ..a •o­

lJOJ!Qft that • ,..,._� ,, ao�tolid•in •• ,_. ... .,..._ �· 
,,....._ .. . ,.. , a t. .... , �J.ft4 � •tns.• ta .._ <lob.D•• 

11 



l �tape , 196') aad ua (.Johaaoa. BJ'oe & Map•, 1966 ) hN 1.0 th•• 

Mrk•,.• to su1aut tltat thla , •• ,_..'tcloa Uif poueaa lhe »bJaio1opoa1 

actl•1t7 of •atel"'SMtJ'CQle:e Hoth7 (1·947. lh,_l hU disc=_..4 1a 

d.eta.U the *'atuacU,'f'e popoeal" \hat o.tero�UtBhe , paao:r-eoQ�till •• 

oholecyatokiDia -.r• oa• an.d the .... UftiOJle. 
!be nle of etero..-tn•• 1a toocl ia�ak• J'eplatioil hall aot been 

eatabliahed. MaclApa (19,7) ••41loecl tlae teod iatalte of rat.bita bf' 

aubcnataa.oua or iatMYessoua iajeotiou ol e eate .. opatroae preparatio11. 

!Ilia ••1 ha.Ye nan a &IOII•apacific etteot u the pMp&ratloD .. Cl"\UH 

aa4 the ett.o ta •r•· v.n.ieat. Pre-t•••hc .aall UIOut• ot oari'M>­

qclratea . tat. or protein to clop •aa 'dthcntt. eipitioant etteot Oil aw'b-

·••cttl•at food tutake (Jaaorit= & Groa-... , 1 9,51 } .  'fhe illhib1toJ7 •:ltec:ta 

o� l•s•r do••• of ·th••• raaUriala .we attribut.e4 to bulk aad not 

obeaioal coapoeittoa.. llAthu than PJ"OY141a.g •v14eaoe that eDte"-

gaatrone 4oee ,aot c:ontribute to aatiety aa is often •••--• (Gro•tiD. •  

1 940; Anand, 1 961 ) ,  th• expe�tlNnta cu e:aq be clHOrtbed u _.tia­

tuton . lot onq e:r• the J>•sults coato\1._4•4 b7 tll• ettacta of aa•vic 

duteaeioa and. calol"ic aubetituticm , but u au.cpete4 elaen•�"• h thia 

,. .. 1••• the tee<liJlg h&bita of u.aa auageata their un•vitabU.lt7 to.- this 

llh4 ot atuq . 

a..ezttq , hhttl.lT . Re441q , Lucien • �7•�" (1967) hoe :n�ri 
tlaat !a •:le• : .. �eel tor 17 hr • Ut• btr&.-aoua oJ" • \e'cltu.eoua 

ael�Wluvatie of a -tatarosu.tnae �lto-- JU'Ut.ct boa hoc 
4Ueqna hQee4 foo:4 AAtae.. !'hU .Ueot .. ., .. .._, illS ta 
tV•t )Q ail. hU eo to•cl -. a�l• ._. ••••� 4 fw at �� lt Jw. 
�tioa of c a.-.. �i • 'lllkh ,ft4 •• _....._ -s.o.-t.ou 
wu U.fftctlw. lt - ooa�lllftf: ih.t .. ._,.. ... ._. _, JtU• • n� P 
to �lab w.-1attua. 



l.t hM ., ... JM\11lated. that • MNMoeptor .. .uau. , loca-.cl 
w or 'bqona th• .._,.._ ._-.u- IN to th• .OsU'o1 ot .-.vto 

dpt7illS (lttuat ' PatUk. 19601 But, 1963) • ta cn•1-al, t en k a 

41ft.o-t :relattollllhip Nt.._ the GIIIIOlaliQ et u...,..tcl teat aeal.fl aad 

the extent �.,. retard sut•u .-pt7iaa. ,... aolatiou be"•*�"• 

<••&• , kCl, uea) HPt1 tuTNt U theu ouoti.c pr 'alfiie u ZOO...c!JO 
•tlUouolar. Ku..,.- (1940) U. nae•t•cl that oa.• ot the tacrton 

iaTol••• in t�e lahibition ot ,..trio �etioe Whea fat hA• betu 

iatMdu4Md into t)le ••--• .. ,. be a aonue ill oatolalit;, of tu 
claodeftal . ce t.ata. a. iaM.lti\0-17 effeota of lqpert.oaau aaliae , upra , 

pept. oau ud fat oo tile patrto reapoaae to td.-t•h• mq illMlYe tw 

.ae:paraw mecaaau• , ooe 8Meit1Ye to ehaae• in pB uct t.he othlfJ', t.o 

chaagea in o.molalit7 (Sireus , 1 9,8) . Aa illhit)itiou ot gaeuic 
Mozoetioa waa loud with autot•anaplaak4 pouohea , Bircu conclu4ed that 

the os•oreoeptor ..,- cauae the :nl.aae ot a hu� aaeat .  such a 
oOXJ.oept reJNYea aaa1 of the 4i.tfl4u1Ue.- aeaoc iate4 with aa utuleJtatudia& 

ac4 1Atel'pJ'•tat1oa -of bow t•t, •tu ui4s ed CJlh•r )lhd.uob ot !q<lro­

�tic 41gutloA l.Mcl to aa UllibitoJ')' etteot. lt ukea it oleu ho-w 
Ulere at� be a CGMOA reapoaa• •••act b7 a 'fVktJ of aubauaoea ri.Ucnat 

th.er. .,.U&c •a,..ttte • rea•pt••· 

Th i.IQortaaoe of tke oaoH&qtOP MOhuS.. 111 foo4 Slllake 

replatJbn itl ueuaH ftiri!MI' i:a • l•tut a..tioa. 
Wl .. lao , J••• ' � (1�) bee .., ..U tkat 4i8Uaa1P 

of tu -31 lllt.utf.U o.t t1M s 1t7 ,W:itS•• t1.bH !a d 
tlweqh a fiat la M tM .._._. .. ,.j.-1 j *"'- :e· 1a:Mke• 
'l1da .., 1M tla&t c .. it.t: part ol 
.... ..... ..... ,.... .... .. !all • � .. ..  ,,.,,,. t aot .. JUt bJ 
Mftd ... l.utl (�pcwtf 1 • p.6?) . 



Al\h&tlp liOtiUQ' qd MCJ"et..iO:Ji aft: iapo7'taat upeots ol t 

hllct,ioa . taue ia Uttle •t1:a1te eriiac• Hlatlrla the1J" bhib16-i.oa 
1d.th red.uc.a foocl iatau. A honoae noh .. .-httapa J.ith SUibita 
I'll 110tilit7 ill aaa toowra.ll a lock . 1 96.}) aad �ctuc .. u. ..... -.toa 
ot hunpr ( Aad•uo• fr Lil.raeoa, 1961 ; '�•p�Mn, 1961, P• 17,), haa 

othw ettec-ta whioh •q uplai& theM rel«ti.oaah:ipa . $i•ilaltl.7 , tu 
Mducti.oa !a ta�4 iatau reportecl b7 So!ud.tlt , Moak • Vo M•t•r (19S$) 

wh•Jl rata wre s1Yea .a a�akutaeoua i.Jlj o'ioa o� atropiae 11.&1 .. haft 

b"u 4u. entueq to am ellecrt oa aut 110tlli \7 t a �»a ... s)leoitic ettect 

on the �elltPAl nerYoua qat•• aaq ha'fe been bY�lved .  It is pertu•.a.t 

\0 recall !Mre that there ie e'fi.deue that the hnothalutc feecU..al aaul· 

H.-tiet¥ c•ntrea t1fA7 exert a •U.n.ct eo11trol on s-t.ric motility aa4 

ae'OI"etion (Ridl.,- & JJ"(UJka , 1 96, ) .  

(b ) Metebolig &Jld chegatat.ie hJJ!9th•••• ·  

.W s.atio't1 usually pJO.a•dea alius!N'ption ot autrie�ate , it uy be 
r-easoned that uchaniaaa exist toP eeaaina the quantity ol JautJoiente 
ic:pat•d lMfor• tlle7 ar-e a-etabol1H4. ln u attupt to plaoe the• 
c:wut.ideratioM in ccmtu-t wlt.h other taetol"e . Groaa•aa ( 1960) baa 

auage&tect that the :orophu,rapal and pab"ic .. terina a.c:tumuu .... 

,.._,:,. at HUattivltiea deten!Detl � iatlueaoe4 b7 oth•.�> futor�� .. 

!he ooaentrat1oa o f  aetabolitu in tU bloocl or anabol.U «Jha SN 

oouequ-at upon t .. 41aa aw "- �4 u t�w · � atW.li atteotba 
the aatl•1;r CJaU.. s.. e . , ill coat• t to tlle .o"p�-.1 Dl" . b'iO 

.. -.zob � b•ia t • pri ...,. -t•nin&a\4 ol t. o intake. 
of lh -.A8aia.aa whleh aft w pl"oi*J-.4 ..,. bl"tefq �u4 hl.o•t• 

(t) G�tatu . 
Jtqw (19'.J* 19JS) u .._...,. • __., tua �· for 

nsdatiq ffiOd .iahlte • .,. o ........ th� tl .ou H •ttl•• 11mep--., 



posaibl1' located 1at tlle aatlet7 oenu• . !he �t• of utilisation u 

poatulated to afiHt, the �eceptor ,. aatiety 'beus expel"ieuco4 *•• 
utilisation ia hi&h. 

islna arter1o•enoua d.itfareno•• in blood sluoo•• conoen tration 

•• a ••••u.r• of aluo.oae utiliaation , it hae 'b••n poaaible to relat• th• 

seuattqn of hu .. • with d:labt.ahecl c1u.coae utillutloa ( Yu tU.llle , 

JJeau4oia & Ma7eJ' , 19S:Jt St�d . loltf 8t Pla8cia, 19J6 ) .  la other 

ea••• • o•itb.v U.,cHaaad atUlaatloa (h'fer , Moon ,  I:Uliaaa & toua ,  

1 9'' • Quacle , 1962 t  Qua&cl• l Jub.l , 1962) aol' h7ll4tl"t1Jc••ia (Jau.ow:l.t• ' 

IVJ , 1 9't9a Salth & Duff7 ,  1 951 t  Sch&U, et al. 1967) deoraaa•d hu.npr 

sauat:l.oaa o:r food iatue . !'he abaeace o t  att.ot haa baaa aaplalae4 

( Anasul, 1 94)1 J Ma,•r , 19()}, 196ft.) 011 the baeia that na.ither the abaolute 

l•••la ao� vte:rie">"ftana ditterencea in blood slucoae concentration 

aeceaaar1q iac:licate glucose utiliation at the site ot the glucoreceptora . 

The ettect of the pan.er•atlc ho.noue , slugapn , on gastJ"ic 

ooatracstioaa aacl hwapr teeltup hu bHa iatQltf"etecl •• aupfert tor the 

glQooatatio theor, ( Anud , 1961 & .._,.,.. , 196,) . Beoauae ot ita at·tect 

on 11••,. alJcos•n • pucacoa tacreaa.a bloocl alu.eoae coaoeatrat lon arul 

preauabl.¥ , utUiutioa (Stualulr4, Van ltaU:l.e I hua , 1 9S, ) .  Jowe't'e:r, 

�· recl�otioll la tutrio eotUit,. aad htdlpr l .. liA .. ·� -.. eaplicable 
b tu .. of tlle eftect ot aluoapra on fat aa• aaiao ao14 ••t&bolia 

(Hata�Mft ft lhpuct . 19Mt GQoua, 1 96') Md uat produot:l.oll {lrobeok, 

1 96<AJ.) .  *'*'"'•• tllb oa clu.oon utill•tioa . 

Gol4 'lllioalllOHe �· bee uaect to ta4uee lea:lou , aad bnoe oboit)' , 

b \be ••aboHclial .. tiet7 eaatre of aice <••• M7•• 196'). !he 
uoa�tt..tAoA ol the tono pl4 110in7 u t1da nctoll u oi4 to 1acticate 

\h• attWt7 ;;t \he .._..... thaoeia to• the 11uoN c..,_.ilt ot t e 

M.bcnal• • .le the leaioa• _.. D\ aeo .. .....SIJ _.•liucl � the •••J.•tJ 



ceatn (Ue'Oalt & PenJ; 19J7l t the effect eil too4 htu• •• be 
••niated with th• uatl'nticm ot aearoae• u �·the• uu.a ot tle braAA 

Tile llJ'perplla_aia of diabetea oellitlla hu c•oesaitatei:l \he postulate 

that tbe ;lu_.e rM�tora . ldll:lke the reat of the bl'ah, repire ineu.l.in 

<•ar•r• 196)}. Wda eoooept. bae nea crititd.ae4 1ra ctetail bJt· 01-eadaa 

( 1 955) Wlo ltel.in'u t. kat hJ'porl7••1• is • eaera•ct 11eeaaa1u ill the 

l"•platioa of ilu.apr , aot. o,.nt1'fe in the piqaioloaical raap ot blood 
sltteOH Y&riatiou. 

x.m..q (1964) haa cited eYiunoe to ahn that the &1.e••tatic 
tkeol'f ctoea aot eq lab _, iD rata ad atce .ttll lqpothaluio lead4u , 

food Utak.e i4 irlcr ... ecl ill the 0..4Ute ,..t•operat1Ye pll'i04 ltut 

eYeatuallJ returaa to aoraal (ffetatic obeattru) . 
More reoatll Anaad , Chh!aa , Sbana , Du& lr Jiagh (19.64) haYe 

pJl"eaeate4 eYideace that the act1Yit7 o t  the 11evoao ia the ••tiet7 M.Dtre 

Saor«taaea at the tiae of iD0.,.-.4 alucoa utiliatioa 1n the boctr 

(iaducecl 07 tbA UtP,....,Q bt•loa of aluoou 1 iaaulia 01' botll) • 

ActiYitJ ot the aevoae. ta tll• t•6dba oatr• ilho-.1 aa h••n• relatioll­

eh1p. 

t.A••• al .. Qb lfq•r (1963) � that ttf!le alucoatati�t 
ooapoa.-t ill tu repl&ttu of I d Jat.U •PPtU• to be tb• . .m 

••Jaaia ,._.,_. tile atabolie nate of tu orpaia• .._.u.. a 
r•aulatot7 Nt. 1a tu cwenll H.-Iattatt, th•n _.. ,-., -. W0111ct 

. 
dlaptt• ..- a olata. 

(ti) IW'W!:U!H· 
!Jro\Mk (19'tl, 1tGQa,)) .. ........ that tt .. t . ..... lal':lJ' tbt 

fta..ancl 4urSac "- ue.Whtioa of J 04, .., •• aaa �t .lutol" ... 

._,. .. ta •t• le h �"•*•ri lw a riM la t..,.ahn Ill the •••Ht.r 
·08\1"8 07 bJ" at�loa ·Of ltat ... aitift ..._ ••• ill tQ M\Ulur 



lq'potiae:U.••·· the obe.nattoaa tbat aa1.aat. t•u4 to •• �"• at lo-w 

thu ., hi&ll •n•boaautal , • .,. •• ,_... (••• In� , 1f40b ) u4 that 
� th• haat •••1t1•• n.,.._.a mu•.. foo4 iatake wk•rHa ooolia• 

••"- to ha't'e the �'•••ra• •�tect (.lade�a et al. 1 96)) , uJ lie 

illta�eted in ta•eus- of thia taeoJ7 . AD.deraao.o et !l· (196'). ba't'e 

cautioned that th•ae atiaul1 • .,. l.)e non-eiHJcifio , or alteraatiYel;r • a 

re.fleotiu of chaltpa iA the honoaal atatu ot tha ut•ale .. Auecl 

( 1 961 )  hae poat•4 out tllat "Aeoor&c to th1a hJpOtheaia , clieta l'ic)) u 
calol"ies but low 1a s . .D . A  .. (SpNifie n,aaaio Actiml) ahollld c.ue ob .. it79 

bUt exceeeJ.•• oouuaptioa of •uoh. 4ieta 1>7 10Wll rata .ia oaq tr•eieat. 

nao ' thia theo1"7 faila to esplaia how the hJpotha.laaio ...... ptora 0 ... 14 
clietS.p!Jt.h l)etwea tbe heat releaeecl tl'oa the t .  D . A .  o f  a .. al aa<t the 
far lP"eatv aaount ot heat releaaed clurilag •ucule u.Hiae. lAat .. d 

ot tMtlag a aipal to "' Mre , th• aetaboliall of uaniae aho.ulcl eaU . .&!)' 

hap•"• 

kaa n ,  the thel'llOa\atio blpotb .. u hae b•ea accept•.& to l:te of 

..,.. iapoi"U.o• 1a food iat.O replatiOa ( Aaaa4t 1 961 ;  Aa4fl'aaon 

•;\ •\• 196'' lla alltoa I holJeck. 1"-. '  &t...-ueoa, ,._.., .  
(111 ) MeietJ.o . 

l•nuq (1,0, 1 95') a...-t.a that the pl'iaaJ7 nplatioa ca.nt...t 

out b7 \lae .. ta\7 OR\h 1a etab:llisati.Oil of tJle t'at atoru -. atpalled 
bJ tU- COD.•eatn.tioa o-f ._. COIIplu of crll'cdatia1 .. tabolU.a. 

SU.eucm (1 "') hall a &utri th iaport&aet• of 1Qenat1oa of fat tiaeue 

(11llpoJutwoalatlo • •t.U..11 ) .  
1fh• l1,oetat1c th.Hq , .. beaa :b't'obd to uplaia ·u, th.• fCNul 

tilt•• ot nta aad •'-• 'dtil �io 1•d•• Sa tM •''"'" cat•• 

r•tuu to ao�l .,._ aa l.talti&l ,_.io ot IJ.T»� GMe"7 is 
aQ.4 w � ut11 tH •l• ,ef .... t•t •••• ta ..ttlcU.t to elt.oit 

aU.•11 of nfttoiea& .u..-h to eitllQ tll'tu- th• •-.. • •t�tt 



o•ntr. c.r, 1>7 aoae other aachaataa , �t, hJJ*I1)haai:• (X.,..•d7. 1 961 ,  
":1"', �,.;:;, .i�· �M� • 

1 g6,) . Banq , (1 9S9) atucJ:t:.d the elt.acta ·<lt �aRoiJPl leatoll8 ia 

rat• Oloh 11ere ... bera of �· ·�' paU<a 3"0iaed ill pa.ra'bioa!a ., S. thb caaa 

the ai.oa ua bet .. u. �ritoaeal cnitiea aa4 bat-.eetl acapulu ad the 

exobanp ot pluaa between •••'D•r• of pail'a waa cleiiOAatJ"atri. !he 

uillala ill w.bicb the leaJ&)aa ••• aaca. aho•4 ltJ,.rpuci& aad obuit7 

while taair ao.-.al b•t pU'abiotio putaeJ'a &eoue �m . It •• 

au,peted that Ula7 Mcaae thin bacaue th•7 ata little J U.e7 ate little 

baoa... ot atialllat1oa of Ut•u hJ'potJaaluic aattat7 ceatftla b7 •ipal.a 

cro .. iac the pullbiotic aioa. Ae Ue effeota wen 110at -.a-ked nu 

tile l•atoa_. aalul.a tMcaa. ••"7 o-. ... . it ... nueate4 that the naulta 

poiated to a toftl o t  lipoatatic co•tnl. 

Vu ltallie !r Kaahia ( 1960) obaened a reciprocal relatioJ&Aip 

betwa.n plaaaa nonaaterifted tatt7 acid (NXFA) aad glueoaa util�zation 

ad Sll&geated that the,J (HUA) 11&7 ael""t'e u u tDcU.cator ot"tat iety ... 

hupr a'tatett" Aa lfelea & letu:utfl7 (1964} tcnmd that plUaa ftQ'A lnela 

tacrft8ect both ta hlUlpr ana 1D obe•itJ , leu•q ( 1 96') �fPU'd•4 tlMa u 
"Do .... uetttl than glueoaa utiliu.U.on aa th• Ukel-7 •tia'tJ aipal to 

the hJ'potMlallua ".  

It lute ,..catq 'beea ••aaeat•d that tt.. •t1•t,. si al. _,. be 

hcraou.l (IRD•.,.• 1966 ) .  !.U •rk ot Bal•a lt lUlled¥ ('t96') ... oi\etl 

.. ••:l.cl1t•e• tlat pl••• illnlJn UYela ..,. ripal .. ,,._.. a ... wonve 

loud pla- iuulla lft'•t. -.r• bJ.ch aftw l .. dua. B: te, I:Pt..a: • 

8tnaa (1"') AJ�d Jletu a Upl ( 1 966) lotUt4 t-bat f'O.U hono" lAtftl• 

ia tu pla•• of ohUa..- ad a41&lu .-. • low alto • ..al u ·to M 

belt* to .-. f&t. aft&l.eltl• .. a· aowo• ot ••lr• a. ,  altllO•p 
l' .... :'t (1fU) but ... ,. ,..,, "'' � h -.t tb Jano•lMD ncd...S 
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• :poat-pa41al alpal •t .-,�.,_, .._ou"•4 cth lipopaeeia (or imn1lill ) 

toll.o"cl latR 1)1 a bupJ" alpal of Upot,'au (OJt powth honmu ) *' • the!!'• 
1a • 7et. little dbect nU•an to �rt nch • cJ..ia .  

(iy) Jht. tliMJ of H!ltHt1 OD (!!;4 yttkt• 
D»t• �oa\aiaial Z?.Sft of the total o.lol"t.a u pfttein wre foua4 

to h••• a bip•r nb�eoti'l'e aatiet7 plue th&D thoae u w.ktch tlM prot!h 

coatri.butioll ua ?. S. {FrJer et al. 1 "') , aa effect poaaib17 atuibutable 

to the s . n, A .  ot the protetn (Brolteok , 196C)b). Aahida & Uupw (1"1 ) 

tou4 that withia oae 4lq alter the proteln content of the diet -. rat..ed 

h'cra a,_ to �5 or .,_, foo4 iatak• of rata fed the hi#l proteiD <fiAts wu 
dtpeaatd aad their growth rate reta!"ded. 

flut food i.atalte of aoraal rata aa4 thoae ren4eH4 .hJ'JHtrphagie b7 

bilateral electroll'tic leaiou 1D th! ••DU'OIIedial a�leu waa succeaaiYelJ 

reduceel as the caaeill content of a ... 1 .. 87-Dthe·U.c cliet waa 1aereaae4 froe 

· SO to � (Jtraua le KaJ'•�"• 1 963. 1 96, ) .  Ia thAt 1o-� ,... .. .  the pr�eiD 

Jl*'Oteia t fOOd u.-e _. depr•H•d SO that the UO . \ Of }>Nt8U UaettBhG 

b1 each rat re .. illd relati"l¥ coJMtqt at 1G-1 1tr/a7• It ._. ••ne•·t•ccl 
tut bev•ue of ••a liai tatioa iapoae4 tq tale aa:laal 'a •bil1t1 to Mtaboliae 

:t..-ce �tltln of Uetur oltropa dtllu • eo" ,.,.104 or tiae'"• too4 

ta� - llllit..l ao that Ua• t ot pntea s. ... t•4 0.4 .-� exc:eed a 

Pftaia tU-•8 14.. Aa 4a.t.. or � p.-ote&a ._,., rttdue4 too4 tatak• . 

of •�1 _. U.ioud J>•t•, tt wu luUift coaol. dri t�tat the •rtnw .,.. 
a4epea.dut I tit.• •t.l•t7 o·••V..• a ... wuken ,.,__u,. ti. ao1: 
e. ei.S.� ••• pent-..ilitJ tha" ib "" of .... .,., • ._..,u,. _. Ou food 
tatak.e . .., ��, • .,. "- • e« �, u. hilh pot•J.D .U..u (llqu. 19J't 
hniao ., •• 19J9). 

hp-.ioa of tood tatat&• aoct ntudM podll an eJt&.aaQ.riatie 
elsu 1D .. ._ 1•4 a dut Ja auh taeN s. a �laac• of aoide 



(llaattt l larpv '960• 1 "1 } . tu the prote!A 44lPl•tu aaS.U.l, a 

d41preaaion iJ1 food iabke U1 'b• ni4at rithia S hP after the addition 

to tlur U.t ot the .. bo aciil ll'lxtue cauaua tb• t.balaace (Kuata & 

Ila;rper , 1 962 ) .  Sauhllda . Me • JA4e (1 96S) unCI the coacept of ttappetite 

ttuotieDt" 4e-Yelope4 b7 Carpeater (195:J) to dltter•iu 'fhethu 4ecreued 

.1Atake of u illbalaaced cU.•t wu a priaa.l7 effect or Wllether it wae only 

a conaequeace of low aatriti•e 't'alue of the iliet . Appetite quot ieata 

were lo•r f.w iabalccecl thu tor the basal or aupploeated elUte. It 

. ... augeeted that tu etteot na a pi.M:17 on and that too4 iatalut wu 

uprHari b7 u ia'balanced ciJ.e.t becaue ot "••- apecitio plqa:loloaical 

eftecta tltat a ffect diftctq the tood.. 1Dtak•" u4 aot u a couequeaoe ot 

the lo• nta"ltiYe ••1ue of thou cliete . 

Ot the poaeible •plaaatiolla or the reduced food iatake (Harper , 

1961t) , the oae oouitl•r•d ••t likeq b7 �er 1a that u uiae acid 

ii.Da.laace attec:b ao•• bole aeolumiall nplatiag food iatake. Mellinkoft 

(19,7) ...,..t.d tJlat u abiiOftUil p1a••• uhao acid patten 11*7 eau• a 

f1uctuat1oa ill the "•tr• tor foofl. t'he pla- alliao ac:ltl pattem. ot ••t• 

fe4 u tab&laaoe4 d'*t exld.bi:ta a cU.•pro,po�ttioaate fall 1a the cuoen­

vation of the aaiao aci.d ·110at liltltiDa tor powth (IUata • lu'per, 1 962) 

u 4  t!a•• oba�apa pHC.M.e 01" o•ov oo11evreatlf wi� cb•a•• 1a food btake 
(Saaalau4tAa. & I'U'pel", 196)) . It ia aot lulon ho• th• appetlt• ct�•ins 

auuaua 1• tria'ae•••· ea .... ,. ooat•hi»a J...,. l•••t.a•· there la .. 
altvaUoo ill the pattw�a of pla- _..., • icla ud a clepr ... toa of foot! 

iatak• b Mt'a&l MU (-..h .  Spoltw & J�UopU, 1962) . Aa •ailv 

r•aw.-. wn n\aille4 b7 a.a ... & ,..,._.. (196') rith nb :ia t1a.e •• tc 

plt.aH� ot b;rpot.balaio hf�P. . it _. cOliOl.uj .. ftat -- qpeaift 
•tt•'- oa .toocl iatake. of iaalu-' �- *" DC•;,ed•t f •• ••id)-

-.. 



clairaed tY.t tbe aaiao aci4 pa;tta.:n ot pl..uu aa4 pt ooate.nta do ut 

J�ttflH\ tat. of the cliet bee-• ot tiguU.oa ot eacloauoue prcoteb 
(hoabq • lle7er, 1 961 a  aa.••t • Ju, 1"' H ,  utabolic nti:YiQ' ot the 

iateatUa&l •11 and 4i1te.-.aoee 1a rate of abfJOJ'ptiba or the 11ldi.Y14ual 

.. uo aot4a <••• Gitler , 1 gOlt ) .  auet et 111.. (196)) oolic�uctea that 

tll•r• ll&f be reoeptua ia the iateatillal •11 a'ftaitiYe te pt ooatota 
wh:loa aipal tlle IQ'pothalaaua eu11 :la \he dlseatJ.oa of uaaate4 tooda .  

Di.Jteot avp:pOri tor aoae such ea•orecept r haa DHA clablecl (Shuwa li 

ltaaaet , 1,o2).  HoNYV aa 5QM t  ad eo-worker• ha¥e .Do e  tbt tltA 

uino ac14 coapoai\ioa ot the pt con\eate doe• Jlot H•••ble that of 
the clil't , it 18 oliaove how aa.oh a rec•p-tor detec\8 \he d•t1cieaciea of 

the 41et. I.tt additioa , thaae coaaepta ld'e aot reacU.l.J' recouciled with 
aucCJaseful d•Yelopaeat of a aetilo4 tor the eyaluatioa of protein quality 

based oA the patteJ>D of plaaaa aaiAo acida aftv teeclins the PJ"OteiD wuler 

teat (1cAsenecker , 196J) . 

Uaua rata tecl 41eu raaaiaa hn 6 ... )4% protein . �•J•:r (1,8) 

toud that coapare:Cl w1\h htp proteb clieta, tb;oae of low proteirl eoateat 

r..-ulte4 ill lowl' food iatake ad pill:a of fat free tiaaue and a lUgher 

pl"opo¥tion of pin u tat .  lt ... ••IP8't.•d that '-ll• i&:&take of the low 

,..ote.U die-t• wu lia1te4 1 tlt• a\tUit)' to diaJ*Ut of ezc-eaa UVSJ ae 

tat aad 'bJ �t �tioza.. a.�a th• .. .,. ... ., poJ>·ti.oa" of the da•, 
-�• t· wu rep1aoe4. 1tr ••Uu�. too· iatalut iacr--.4. 1!bta ... 

uplabe4 •• \he tJuu tJ!aat: lM• ••�"U ka to b• elM ••cl ot o4 tMH• 

I've too4 latue coul taoNue. • ••"�••• ..._t-ttatioa OJq•r • 

,.. ... ,. 19J9) that e.tfttlM o.- ol.d ••'"--' .......... "• btake •� a 

�1p ... onat , low po"Atl U.t .,.. bM._...h u fa.oul" of thia INlUt. 
l't -.. ... u. ... a 'Jaat ...._ oaU•'-• ,_tUb.••• U. r •• • abW't7 to 

diaJIOM o-f ..,_. ..... ., � ellodas ,._4 iJIHb to t.a. ..... 
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!heae eoacbu.t.oa• �JAM kU Ol'Lt:i�i••• in detail (boa. , 19") • 

X. a44ittoa� tll4tf ••• .,_ n.-u• • •s-tlllaU•• 1a ne• ot tu ••t4-.c• 
clucntaM belo" that --••1• tacton •ar licit the iD ... ot low poteb 
41eta t• which uehae hH MR ad:4e4. !h• iacn"eaari foo4 ilttake mu 

aaroae waa partl: 1"8placed vtth cueia (')J" o�ll'fllos.• ratq llt explaiaed cm 

�ta ktfia ratlter thaa by baoe•••• po1rin u<l nctuet ••a" t.atake 

�••J•ott'f'el.J' u aucsene4 bJ Me:rel"'. '-lte !n_.eaacl toott tlltake tnducO:cl 

111 col4 ea•Uw�aent 01' ttUnise •&J' be Uplaia•<l l>7 u bcreq.ed •••11 

loas ea auaeatecl b7 ••1•• & Harps (1,9) but cuJncu.rrea' cltupa :la 

water ataboliu and t••Juatue replatiolt _,. haYe beea m••l•ed . 

Dieta· ln ia 'both Jl'oteib ad -�- or low ia proteu wit!! 

aqquate ·o-r •••• •"••·•at•• cale.-1•• ·��&q reaalt h pl"oteb Qficieoz. 
fte too4 hts.ke ot r&ta , up (Platt , Beard & Stewart , 196Jt) ud childl'ft 

{V1teri , Bthal' , �.no,-tWe 1t So!Willataa•, 1 944)  1• reducee wbea thef ue fe4 
th••• U•ta. Aao�ala JA,. ta. tact , on ot Re -.17 aip8 ot pnteia 

def1eiQ.Q .. 1fh.e oauea ot th• ,..•c•• tMf btake ot �· pi)'Ot•ia 4i•t• 

ia •l�•l¥ to 'M atap1.e tOI' tbe bo.,. .• ftQOilft to CMag• ta P"kia 

utak• ue coapla U.cl nlat.d to _, f&O\ol'a (a:u Maro , 1�).  

!tltt "S��la,ioa of' .. ._.. ia:ta. hu oMJt reoa.tq �te'fiew1l _. 
!ftuok (1960a)• a4er•oa • ._..._ (1;61 ) ,  .-.,.. ... a c..._ (1-1 ) ,  

S� (19Q) aU ftt--- ( 1 96' ) ,  'GMW (191,) 0. ftYt.W4 .., 
••o-•• af -•l$a •t:w ••,•:ls- •• laolu4ea • blbll.o.p'Qbf b 
•••• of 600 ,.,..,.. •• ·  

Ae riih loot iatu•-. ,.U 4oat•l of RWI" la_.. t. ...... ia tu 

cobal. • .,.. .. .,..._. fttui...,. t-1966) coaol-.. tttat tU l�Do*J.._ 
,_ .,._., a4 QPM" ,., • .. .-s.•• dato • D� Rbkiac ... -. 



nil a ••dial eatt•t.J cutn . 1ton?er , tll• la�tel" hN. aot been 4Qoa­

atrated 1a ao tw t\•t exo••• tlrillld.nJ hu aot 1>ee11 ou••ftd .. a 
c:QD .. queao• of h7tetlta1aaie or ethN . CtOtnl leaioJUt (Brott.Okt 1960aa 

Altf.Wruon • z.raaoJ� 1 961 ) • 

A 4:it:fical t1 in iate�pretSJlc the reaulta of experu•�au a ere 

yar:!.ou rest.oaa of the b.raia are leatoned or atiaulat•cl ie tbat feedtaa 

nd �iaa are uaollf' attecteci co•<n.IJ'rently. ·ftlw• la o ften 

uovtailltJ u to the prillaJof •tfctc-t. loweye.r, it hu b ... cnc1•d•d 

(,Aswacl, 1 961 ;  i'itula�aa, 1966) tut the Jqpothal.a.-io MChtaaina 

ooatHll-:l.as too4 ancl •t•r utak• act .. ,....at.el$ aad Uld•petulenlq. 

V�io�• atiaali .... b•ea aho.u to be of iMportance 1D the 

Sa!tiatiotl «n4 eatiation of thi.Ht. Qro�pal •tel'iag (Towbia, 
1 �9 ; Or•praoD & 01Mkt 1 961 ) ,  &Utl"iC 4i&taaiOJl (Tow)f.a, 1 9'fo9t 1955 ) ,  

aaliY&rJ aecretioa (Gr•ceraon & Cta.K, 1 961 ) ,  temperatur. . oh&Dse 

(Andereaoa .t al. , 19,)) , irlor.-.e ia •tteotive oa110tio pr. .. UJ'I) of 

•xtno•Uulu tluid ano 4eo..-aa• la ex�raoeUalar tl\\:1.4 'f'OlUH (ftt:Miaou 

1 961&,b J ftricker, 1 966 ) ha'l'e b:eell taplioated. 
A olo•• • ctaeot Hlatiouhip bettr"n food anct water i.atak• .._ be•n 

· e]).o iD tOloJ"t tetll obMrY&tiou on the "aonal'* rat (.AdolJ'b •  1�?'1 

.lti'OtdnpJ' , 1�? > . the �J'Phapc rat (Stroaiaser., 1941) 4 ta l..oq 

t•• oba•natiou oa tile ctoc (Ci-.k . 1 9S9) , NIJ'bit (01Mk , 1 9&1 )  ehkk.aa 
(bll....UJ. ,_..._. a Anc•tt, 1'96') aa4 tu n;t {Cisitk & J�ottea\l-. '"') • 

•• dltanal ,., .. JfU ot too4 MA -·- :la-- .,.. � olos•l¥ m•w• 
1a the rat (GtHJ�ia8N' ,  1 ,.?i Skpl & St.••7 • 1941• !Hq· • IUher , 

19,1) bd the · "-8 ( ·· �1.uoll • A4olplt, 1 9ft)) • 'a• Ullnt ..,_,..,,., 
· the iDa-atla •t lo 4 pH-Ql.J' a:d.M• ftoil a 4......_ iA 'ftl-. 4 

M ta Nue ia kalfit7 4:1 · '-J� tl.U odq to , .. ..w; of 
...... ,le.- aa4 •tu u o •• . 4ip•t£n ti'U't ( AttAo,... • �. 1961 ) .  



ft.ie: upeot ot a.a-••uD �--· to ••• ,b(l•n lJ.ttu atdt.4. Lepko-.���cr, 
i.JUD, Fl••as. ..,.... l- liaiOJt ( 19S?l • tond Uul-t Nts tad tor 2 hr Sl:l 

the aba•M• ol •t••• ,..a-late& ta.:b' food �Uke n thflt a coutaht 

•ter s too& ratio c;oultl be as.atalad ill th• p.�Jtrio oont.ota ' the 

llObUU.tioll ot •tw f»d \iane•. The akin &:pJe&J>ed to GUPPlJ' tile 

HJoritJ or thw ntel'. TM tiA'Whl of nt• feci with water availAblA 

allo•4 a leaa proaouoed tall Sa w.t.r c:oat�u:t. t..epko••kJ et al .. 
au..-ated that tftp01"&J'7 withdrawal ot water troll nl•cted tiseuea aad 
ce.•��U•t O.hrctntioa Jlll1 lM oa• of the t�tora caubg tbe 'AJaeatf.oa 
ot .. ttac. 

UetDa iat�aaaatric iajecttoa of alucoee . •ael aad ao6iu. aacchartae 
e-oluticu "' oeaoti-c co.aoeatntiou 1'J'Oilt o .  98-;}. 10 oao1/1 . • Sehwartcbaa 

& hrd (1958) touad that th• rood intake et rata over a go mh periocl 

:La•ciiat•l7 follorilla th• pl"eloacli:tts waa related to the teuie 1t.:r of the 

peload ,  hres�t1ve of the ••bata.M u••d• 87»ert0111e .olutioaa 

reclaced fM<i 1Ataa• bJ .. such u �.. !7po- aad iaotonto aolutiona 

terutec1 to llt(lr.aae iniiQ• abo•• ooub'o1 1n:ela dlQ'in& th• ,f:b'st 4' •b 

wttu. •*-•• -. not a•ail&ble , bat �· ditfei'••c• ..,. n•'l apparent after 

a futller lt5· •in .tur:Las wllioh •t•r •• aYUlQle. !he i-J.bitoJ!7 

ettHta ot tbtft�U�io �»Utonto aolutioua oa rat• ot 'bu P�l •• 
&11 ia.S.x o t  hWI&R (laitll lt hll) , 195') ad oe foo4 intAH (S..lth & hlf:rt 
,_,.1) ha" 14td th... rlt•r• • poa�t• that. bl.ootl toa1ctit7 is .. ot 
taa• �t taoton 111 toe4 iateke ftplat.s.cm. ...- ..._ ( ith• 

1 • �.. 19S't) hu· •• tUt �tru .-.t.ta.. .ttl:l · tu­

...- a au11 l»lt .,..uhtlt � ia t•t S.t.tut 4Drilia tu ..._._., 

.I u tu....._ perto4. 'tU... to aow tltal blocMI Maid\7 acee ..,..,. 

iaYo.l1'M ... that b�-1 fa$MU ot ltn*t'toato ao1ut� 0# tu 
d� of a brt-•'•" ... .._...-.. ta�•''- s •'• .-n.;r lv tatl'o• 



2ft hr ,  aa bttraaaabic ,...load f)f 10 al. of a •• •1h eolu.tioa .of 

eitll•r g1UCGee or •ucroae naitlMd 1D a de»ft:•ioll of roof! :bst:alee tor 

U• ftr.t ' hr follo•eci b7 a pal't1&l or COJIP�te nooYeJ7 . ht"-Yeaoue 

iAjectiou of •t•r aa4 �.-toate •aar aolutiou <s•ith, 1966) caued 

••11 illcreaaee ud 4:ecreaa•• reep.ctift17 o f  food iatake . 1'heae 

experiaute proYlde -.o•• support for tU ausa.eetioa (Bro'Mck , 19.55) that 

oaaorecep�e are in•olveti .,_ thAt regulaticJl o r  tOocl b.ta.U . 'lH 

ptqa.iolosical aoruUtJ of rapid btragaatl"ic ilajeotioaa of Jqpel"toaic 

aola,ioaa JllUJt be �u••t:t.o84HI act 1e perha:pa a'iailu" 'o th• · t4wlpifta 

•7n4roa•" •  upl....._t .,_.totaa ot which are 1a4uced. m -tnctoaiaed 

patienta 1:>J the puaaae of h,Jpero-la.r aolutlo»• iato tb.• cluocleJl\lll 

{ Weidaer , acott , loaci • Sllall, 19,59) . BY•• � »rt14l un ,  the i.Dceetloa 

of a autt.iciq,t Tolue o t  a .olt.atio.a of hith oaa.nic act1ri.t;J n.cb u 
casein b¥41-'olJaate hu rapil!q appearias a.n.6 obilitatine; e.ttecta (bee 

• teonvu , 1944) •. 

A D'Wih•r o f  other re,ol"ta offer iad.bect nppo"\ for the nsaet�tiotx 

that ouotic taotore •ar n bYol••• la the replattoa of food intake . 
lbea rat• were fed tor a hi' each 4&7 011 a cl1•t eoataiaiJl& 1� c-.eu aad 

SO. of dutriA , aucroae , •alto•• or aJ.uc••• • Jtarp.:r ft &piY•J' (19,3) touct 

tbt t.ootl iatak• aa4 rat• et boq •iaht pia wen ianr •lJ �"•a.t.o to 
the C&Jl&'Cf.t7 of the oarbo}lJ'V'&tn to exert. o11110tio preaaue . !be -.olue 

_. ••�•UN teateat o t  the atOIIUh e•to\ .. re 4u•ot� ;r•latd: to 

o:aoUe PP&Ctlll' . ol ta• di� csul»�. RatPoMl.d { 1"J) alao · 

2S 

h••"•d • b•v•• relatt.Odhip b.t• oeaoti.c o&JM1Q' of Ai•tuT cal'bo• 

llT48:t• at� too« utak• of mllt.u. 
lb ftlucUO o.f t0414 iatab b.._. bf pftlodiaa w1'th br�I"�Jd.o 

Hl.aliaa or � 1ft· 1.a.oa of •• .- et . tiad.b" Mtl" � 
lW'.._'- noll .. oroa ill tt. aut -. iltftl"'• c--



(a) 4eldQ'o4 auuic upt,.Ua 'b7 an onCU"•-c•p't•r DC:haaia •• 

propoaed lq But {1�3) 

(b ) atoaach diat.eAa:l.oa bJ �· utr7 aracl ,.tentioD of •'­

(c ) re4i.etr1'but.ion ot •t.r wi.tbh the ood.Y tiaauo cauiag 

ceaaatio.A of otiltc by aa Ullbown llechaJd.am but poasi:bl¥ 

iAvolviaa OOOJ'&ce,ptors outside the digeat.iYe tract 

(d) ••tattolic cllaaaea u •ugpated b7 c.haalge• in boq ccapoaitlon 

(a•• loa�wg &i B.entoD, 196S) . 
lio pl"'O� appea.ra to have b.ten •ade ia detel"'linills the .relat1•• 

ir4port1Ulee o t tb••• aa4 otltn factor•. 

It oaatic f•ct_ora an illportant in det•rrdnins food intake it ia 

pertiae11t to o.q,uire aa to the e�reots of ad4ins wate>r to a diet . Aclolph 

{ 1947) hae .-how that wit-hin certain liJiita , the dilution o f  a milk diet 

with wat.:r hU no effect on the intake of :tilk b7 rata . In c:ontrtlat , 

Arcluleacon & Ule.D ( 1 91t8) fouud that when dogs wer" ted for :;o mill each 

dq on a HFuriJta chow" diet with ·water treel7 a.vailaole , the addition of 

a.u •ttual 11ei.pt of water to the chow iD.ere.astJJ4 ita coneuaptioa ••ius the 

1'  u,-. exptriaaatal JUt:riod. Strombger et al. ( 1 953) o'bse!"Yed th.nt •hen 

a call meal cliet fe4 ad, lib. to rata .u tiluted wi\h two puts �1 weight 

of R\el" , Oal.OJ"!C i.Jttake ._. UC:J".Qed bJ 3QJ. fJ.'he efte�t -$ tran1eAt t 

ooOUJ'J"Ua •-11 «vine the ' <�Qa 1-ollowh.s ciilution. 
U.ias nu . � .. S.tke� �J.•c•ro & Detlt•a <196.a) to\Ulil �t UL• 

a4ctit.ioA of •• of ••• te pviti•tt 4U1ta ca••uiq 6-US peuh 

r t�lt«i f.D 1Mr .... 4 aro•tlt ate aaa a bi� boctr attbt sau p•r ,. .. 

of .):l'Okb �---" (pz-oltJb •tftoiftaoJ ntU>, f .B . R . ) th that ob'-a.4 

wba awr - add•cl to tu 4tet . · l7H.,alot }Nlirri t tus at.u.u._ 
nth r•t�� · (IMH i\ .• 1. .  : 1,94J) � . that the •tr t• ._... ut 4'H to 

U. � pM.eU htaM. ftH* ati'k ... s II;1M foWl�! t.bltit. altl\0 p P .  . B .  



... i'aO'HAM4 :"'' �· ' � JJI a44''iiu of· •t«r to a tliet c ·atala.las ea.,.•• • 
wha the noroae -. "Pla4•d \lJ •1u..r c.oJ'Jtftarob or 4extrh . a a!U.la� 
•ttect -. aoJd,•••• with JG 1lU ut � ad4ltia of .. t•• · CoAfU.••toJ& of 

th ... tia4tqa h• b•o ,..,.,,..s b7 Rw•n•.r• _,._,.. ' ThJA•••• (1-).  
1-ri.._o• tor the pAI'ti.O"i.p&tioa ot osMtio fao'tora .ia food intake 

replatia ia auoaa. It la •Dftictnt t. wu-raat ita u talled b••tlg• 

attcm . Ae lclnnu�t•l>au lt wva. (1958) ncgeet, lleonin ••1 lie ne of the 
iaportant autehetea tor Q;ort tent ngulatioa. 

I� is �lear thflt hWlC41J", .-.t1eq aad � term ner17 Dalaaoe _.. 

the eonM-qlleJaae o f  tile attt:tritr ot a atUJJ'ber ot e-ohaalama. It appeai"$ 

that ther-e •• a llUtbeJI' of atiauli !leli.-.Hd t• zreceptor. in difteJteat 
:region of the lilo4)' , tne attennt aipala to wbi�h they give l"iae betas 

utepated in the eentral nei'Y'Oua 81Sttm \o P-eeu.lt in ooortlhatecl ahaYlov . 

While there 11t«7 b-e c iroustliQlOes in which an bul1vidual stiaulu.s. or 

raechantsll MJ· daia.at• • aoft uaull7 a ��n�;l\1pli.cit:7 of factors 1s iln'ol.Ye-d, 

the nlatl•• lapon••• tlt W11ich UT 1'lll7 aoooPM.Ill to \be oQtitl.mta 
p....,Ums at a atfta tU.". 

B .  !IIIU.f�O! j Ql MD lHUI I.N ••HP!" 
lhft cout4fl"us th• "I'll tioa of food iatake 1a !'Wibuu!b � ther• 

•• IJ"*I'al �iaritlH of the aaato�Q> ucl the nt•itioA ot th•e atdDla 

Diet\ � lut tet�t=a be. HCouat. a ... i11l*nut ,ot.a• m thh- *"•,_.. 
•• l.utn Mlo•• 

(a) tb feJ)n4eltc• of ft«t heat .aiMl. oa the llierOetl"iQiala 
ilal'labUiDc tt.e aat. Jtu\icdel7 *• nt.icu1-.I'VIIR: the atl'ln'- o.t tt..e 
boat U. · •d.lal.7 tm• ....._Ue _. produca:h ot tkue orcaau.a aaa ... 

Oi'p.at .. tlleu•l_. . 
<•>· A• n.p •t ...... 18 au, •• oc:mc:eatr••toa of ••""' 

COIS:YUM tlMHIJI ie ottft low. *' l:lttlt U - M1q tipe $-ltl•• 



(c ) Large uouat.& of dlg•ta •• oea'tatl:le4 u the pt u.d tbe 
co•plelt atoaaoll (ad 1t:• UHO:iate4 110t111\7) hu a IIU'Qcl •tfe-t u 

the p...._p at the clipau aloag the &U• 
(4) !be dipat1u o� ti•rooe fad is depeaoat b part , oa 

ruuat:w•· 

(e ) !he iqeatioa ot t'oo4 ocoapiea a larp pqrtj,on ot the t.q. 

(f) The aaowd of rouP.,.P ut. laueane nth iaoreaua 
cttaeatll>le ••••a:r conteat (i.e. , qr.aali\J') ol the nupap. 

(c} lion oha11l tatt7 aoida ..-. tae oh ao\P"'e o� ..... ., . 

(11) 'fkere le ao aal"b4 po&R-pi'.UJ.al hJ'.P«ll'lll'o••ia •• t.lle diet 
1a ae ot •oupap . 

U.) •• eue with nich adal.t raiunte lattea a.zcs•••• • unusual 

adJutant ot �so1c latah aod. eaere apead.itve. 
A coDeU.ratioa of the tac�a ltet.e4 abOft auapata that the 

at�11 ia'Q1Ye4 ill the nl\llattoaa ot naiaat foocl kt&JE• � eithu 
cUtfenAt fnm those tb.oapt te h• ili»>riat iD •111ala 1tith • eU.le 
atOIIHh '  OJ' •• - ....... m.� . of 4Ufeftllt ••latift a,t��alftoace. 

leceat l"fti.ea ve tboN of B&lcll t C..p1illg (1962) , Blaster ( 1962, 

Oh .. 1Sl, Vqatt ( 196,._) , Jpa n·*) , Caapl!Qs (1966) ac4 Go.��ru (1,06) . 

" ·  �on al .tas saa:ti •RMn mM!· 
fhe p-.. -.. et I...Uc •« eathQ' ••'"* u �· iaaot 

bJJ4tlulla•• hM aot lit.- •*-•UA•4 a\b c.-.ut,r. � (1"') qd 

-.•• te ,.,. .... (1,_.) Mu PN411c.a t••&c aa4 •tirtt.r ... ,_.., or 
• ,_. ....._,.. · Uo• ,., �.U.. •Ht&!ll . _. ... of th bnol!laluu. 
Boa._, Mtth-. •••'* 1•41t'll -. � ot tU t.iou4 •i•l • 

tin� ,....� . .. .... .  ., .. ..,.., • ., • - -- .. . ... 
(_. ......., , 1f66.) ""' tta•• MA �eel ia Ul!t �'UJ�Aa-.t. 10 .... ' 



J'JI_.su- (1965 ) were �o-hl tu «ttapu to utabliab -� ta 

-... 1Q' •unHl.7tic u.lat� of the v•aU'oaectial ref!o-.: apMi:ea 
ail$nllC• h loo.U.a ot tu .. tMtJ -•••tn •• eouW.r•ll t.t thea to 
be aa ualU.].J u:plaA&tS.a. 211 aoae oiH\UUitu.-. tu 1Uiltati4n ot 
foo4 intake •1 '0• lltclepe�ut.at q,f tll• aati•'tJ" oeat.-e (� lr MttJ•r , 

196)) . fte tactor(a) liai.ttaa the tat.U.• ot tu -..hfl-lUUJ'U oh&f:t 

t.O 1t7 aolaea act l'ra..w� ,._tbq oapaoiQ' ot tJie rett.c.mUM!l, ..,­

llke.Ue aot ha-.e iDY•l••• \h ... o.tru. 

h ooatraat to ••&Utrio uiula, ••aal iaaer'fatioa of tJM 

• .._oh :Le ....,.ti.al tor tke ••U-t.iq •l the :ra�t (J)ucu, 19SJJ 

PhiUl:paoa & Ct&tllbe7tnft, 195$) .  fte ., ..... ,. of the PDU ,  Ht:icnllu, 

.,.. .. aa1l oeacphaps are •••ntiallr "tl-ex napouea azul th• .,..,u 

llWYee contai.D bo-th aJ'tenat aacl eftereat t1bzoea of tu rele•aat reflex 
aros <••• iabel ; 1956; Qoalue a 'fitch•a, 1 961 t  fU:c!um & •14, 1 965 ) . 

Th• coorcU.aatiag ceatl'e(a) fft the• activit1ee ia pnoaabl.J located in 

tile ae4ulla «Jl)loa.ga-ta tB•11 1t uu , 195.51 ••• C01111u 1t Titchea , 1 9£1 ) . 

z. 1911. tl e•SitYI-MtJ.al !'M!· 
(al � £•elatlM• 

Jkleh • aaaplaa (1962) "•• ... .s.. ... a tu J.illd.••• nlaeaoe 

••*ilalile ._...ta& tJaat food J.a•&R 11 ot UldtM " .. -..,�.q of t>be 

tt. ,,_, . ••iac • ..._. •t o.b-.•, o:r t.J' .-.utioa •t •lt..., 

. .... tlo,a OJ' �·· .....-l.••• 

t:h ••• o� ,._. ... ....,_,'- 111 clthotl7 Hl.aU4 to to 't'Olet_,. 
.... or ... .......... c .... �, 191\1 �. Jliu., GlaJMl. ' 

.lelhllM . 195Jt ...... , ... u.. ,. lal.ota, 190> .  - tiM ...,... .... 
-. •tu� of ,.._, (ltU & �. 1"') ad ttM ot uoeu ttM 

:roq'i_. (..,._ et &tu 1962):�: rav t'\ ll• toatt tu• • tal• 

•1BUJ7 � of atn•· - tu,..._. w - • iJI..__'-1 �- ot 



_. .. , U. .-.te et ••••• coa.-ptloa wae also iJHJJ"tPa4 •...-•tt.aa tJM•• 
wu ao re:attouhi.p b•t•.a the la,ter aad· pa:U.tabilit, . ft ... nlattoD• 
••"'·•• ..,. nneot the d•arH or lriwaser· nth• Uta u uaooiat.toa b•it .. en 

the nta· of bl"eekdow of the loecl h the �eticalo� ad tbe rate of 

food eo�U�WBPti<ta u •• ••caeae.4 b7 heeJ> u i  OO•wrkeft.. Mltveue.s 

in the ••aUab111t:r o t  boq fluid aucl a<llutea for th• prodUa•toa of 

4S.,..tin •••••ta»• , panie#ul.Ul7 •alln. •r eoittrllJute to tile dUfai'MCe 

ol:laen-ed. ia tll• nt.ee o f  csouuptloa of yartou. nvpapa. ftl• cleclill• h 

rate ot food iat.ake aa tae&a pro.-•••• •19 n a n•ult ot tlt6 puotial 

iab�ttlP ot ealiYa pro4uot1011 � ia!libi.toi'J' atilhlli eUoited br tt. 

uoaulatioa o� diceata iD • aad the ooaaaqt.Htnt cliateneioa of, the ht.ic­
ulol"llllea (Jilao» • 1963; 1aJ t 1966)  • 

(11 ) aut;rlc 4'-t.euioa. 

Jalob a c:aapllas (1962} have nvi•Hcl a ooaaiclenble Yoluae 

ot direct aaa iadueot evi4a•• av.ueatlAa that • nlatioilllhip exiata 

ltet••• tb lntlk of a food uct tile aiiOWlt •t it 'f'oluatuilJ • ...._ •• b;r 

ru:I.Mak.. It -. ooaol•ut that �elu.l dift4Nlaio of the ntJ.owloFUR 

i8 aa �- tQtv r«platiaa foo btue . ftli.a: collftpt of the 

JJiportasacte ot ll•llc na •lt»:HH4t4 ill \he aeneraliaatioa •«• b7 Sluter 
(195()) tll•t tile UOIUlt ot food dr7 •ttu coaaaq iu"aaecl with iaveaataa 

ooachuatl'atloa ol' th.e ra'tioa, .,.....,_ .. n.t _..,/Its • bH.-.•11 • 
• •lo·•• JO•tttft .-.lAltiouhtp t.n..a �· _,,_.., •'-•lt.bil:lt7 au4 the 

'f'OlotNI' ia--• of lt'o� bu b eoa (..,ha, fd• l t.loJ4, 
1960t U.••r· ' wu..oa. ' "" '  -� ..... . ftlaoa ,  , "'• Jluter, 

t..- • -.� .. 1 , e..u... ,_,,. cauu ...... the: .... 
....... tt•t--.r .-. 4o .._ aa4 at. _,._. .-. of U (B� tS .4 •  
1 �. ' ) . .. ftlft$0JIIa1aQ .., ., ·- - • ..,. ..... or ...... 

le · · 
· . . •• Pit_., • · ,  • (t;gfft) ·r. .,... t• .._,. o.f Jd.p �P 



coat .. t aa4 betwe Sl act 6� 4!a: .. t:ibU1•7 , rooct ilnat.. ,.. nla"H to 

bociJ •tcht (.Mfl•otbc &tR oapao1.,. ) aa« to cb7 aa\ta'! igo�:LbUit7 . 

J'oocl iatake iaor••••4 with iac»euos dtp•tiJ,:Ui t:r "-' to about llJ1f; 
cilCHt1bi1it7 beJ�ad .UOh food la't.ke 4Mn .. •4 •ith taoreuf.Dg 

dS.,.atibilitJ . 

DU-ect eYid•c• that the qoot. ol cliseata ooataiaed 1:a the ntu­

•loruea et eo• ( "fill") :la iapoftaot ill &te»ainins the aaout of tooa 

••t•n ha• 'beea oeta.iaed bJ' C..Jtlba • lialch ( 1961 ) . Collectio» at the 

oa-cU,.a and ,...,.,.1 b-oa tile I'Ud of the foo4 .-llo"• 4viac th• fbat 

3 u ot a ... 1 11lcr ... e4 the aaout of ha, oomn••4 IQ' 10--&aW. <Duuas•• 

ill the IIIIOliDt of reticule�• co.rteata "' •aa•al or adclittoa of cligeata 

ftn pari� cOJiptllAte4 tor 1Q' aa f.aonaae ect 4eol"••• napeot1Ye� of 

the aaout of food •to. fte pPeaenee of •t•r fillecl balloona ill the 

ru.a aleo reaultecl 1B a uoaaee in iatake . a ohMrYatioa ••pport•d b7 

OaYies (196a > ..  !he a441t1oa of foo4 01' aawdut to the 1'1aMlUI ot &h .. p 

i.Mafliatell' Mtore te�uti�ag .... food b7 w .. toa (1�) to r•eult la q. 

alaoa\ fulq COIIPeu&torr 4ecra .. • 1a food 1Dtalt• ucept oa the fir•� eta, 
ot th• iatranata&l t•ctUg. It -. nu•attd. U.lat the ftllaiti•it,- ot 

th• HOhaa:lau •• 1uuttto1eat t.o uilltaa th• atae suo «vue th• a' hr 
fol.l rilla the t1rat a4oitiou. !he aclai.tioll o f  •itll• SOO or 1 ,000 i of 
1111•17 pcuuul po�i�Q'-1 chloPide :Ucl r•lat:lwlJ litt-le d1'eot oa Utake ' 

tl\itl wu ntr4.1M&Mcl to ita npt4 pea.._., out •I the na • 

Blat.r et- !A• (1961 ) ..-ti�Mkt� ,._, 1lll• dq utwr ooat • f U• 

di.pat..-. tft'4tt ot *"P at t!M •• t • ..- • eiall&f> •ith tu.. 
cU.ff..-t· .......... otfeM M· H!f• Qcl ..... , •• tllM. •• • ._k Mt to 
a aet. u.t.-ua. of �·u tipAitiw ...._ . •• •UO'alo.,.... •• 
......... .. .. c ...... , ...... .. -·- eoMJ'thtU. .· '""* •• , .. ,, 



(c} l!lt .Ql 4&DPP'KM81 d dl&f•M ID! »• ·Bl&ftlqnaea 
C..Jlia8• heel' • JMkh (1961 )  �hu ... e4 tlla't Who fou.r «»• 

••r• si•• haJ' u '*t••• acl Ub,. b oa ual 41.111 ,  th•7 ate, •n thQ 

t•lci• u auch b., .,. .t•••• IM..U.t.elJ aft!!' the ••1 the 417 weight 
of the cU.a••ta ta the retic•lo,._ea •• '" g .. ter with b.af' Utc with 

atraw �ltt jvat b•to" the au.t aal. .  the ilt.fffte:ace ,.. lAtaa tha G;:. 
It uea aa btvaecl bto the l"UMG• of ••• hd straw (Caapl:taa, hft'l' 

& BalU ,  1 962 )  the nout ot cli.-eta 1ft tlle J'etlcnaloJ"Uea att•r a Mal 
lNlO :tacnuetl b:t.lt t.he MoUJtt preao� lle.ton the aeat aeal was th.e .. , 
u wken nr•• aloae 1liUII f!c&. ftu• l'n•lta do a.ot contin that the 

cri.tieal fill ntvainiR •ti•tJ ie at th• ud .of th• ••al. S•b.uuau•at 

ob•erntioBAt (7rttH' & CaaJtliftg, 196') napaU4 taat with 41tterent 

:rcnaS)ulc•a haYiftg a. ��ean claUJ rat• o t  di.appe.araae• f.J"OJB the reticulcnmen 

ol about 18 lb »K , eating ceaae4 •hn tJM reticoloi"WWhfa contaia!cl equal 

UO\ata of clipata, a lilltt pos•11»'lt ••t by the ta)&c:it)' of the or-g&��. . 
11ta r-o•ak&s• haTirq a elon:r rat• or duautaraace . it • .,._. •• t-at 

••••• c.aaed ••• the r•tieulo.._..a ceatabe4 leaa diseata, tU qout 

p:Naat •t the ead o.f fee4tna being tb&t which would be �•4 to about 

19 lb BM tMUiatel.¥ b•.ton *h• aut ..-1. 

the r&te ot 4i .. pp.-r.aa•• of digata fro the reUoulo...,..n S. 

..,..._, u a �tic$ ot tu: •••• at which th• food a&t.J"t.l la ohu• 

•• •11• it u nt.m.S tken eel t.lMt _.._ ot llo• •f ...,,.-w oat of 

the ..-.. Vvia1ioQ la el\bu ot �•• (l�t• .., ll• apeote4 to 
.,,... . ...... 

(4) 
tat.. ., �- t.a ••" a •u • ...._. to ._,t.h th• ,...._ 

at .-hlct'- tM d'P•*- !a Ut• nUo� g, -••-' to u.• • .,... fa 
wlUoli :lt -. pua o•t ot tile •au .t__. ., •'-.-ptlea e b7 ,._ ... ·alcm:s 



tile tract .  Rate o f  ,... ... , ••Pl'H .. d • nt-.tiu \U.., u4 rat. of 
tlow ban. ••• atlae4 117 Jal•h 1r ea.p.tuc C19&2, 196,) . 

su. 1& prohblJ the .us. taotor ia •\wa:Leiaa Wheth"' OJ> ut 
udipatact footl nsid11•• 1 .... tll• reticlllo,...ea (B4lleh , 1 950& r:.atle , 

1"'• Balch & Callplilla, 196')  \uat. epee1t1o parit7 of the particl.u 1a 

alao iapoft•t (llal.cl\ & Caaplias, 196Sl . ienotioll of particle aiu bf 

tia•lf pacltaa the ro•P.ce 01' oa oeoadou renlt in aa incr ... • in 

too4 1abke , poaaibl7 b7 tacreuha the rate of pueap ot t!ut particl•• 
ou-t of \'M I'Ubll (see Caapl:t.as 1t J'Her , 1964)). 

Pectora att.ectb.s the l'&te of b.reakcknm ucltt4e rullli.Rat.ioa , aot. int,­

ot the aicJioorgADiau , qualltJ of th• 41et aad retieul� aotllit7 . 

one ot t.J:u• iaportut. faotora naponaible tor re4uct1oa of the; toocl 

jNU'ticlp to a aiu a:uft1c1elltl)' �1 to pu. through the retioulo-ouaal 

or'lfice ie ohewins durina rwai.Aatioa and eatas. !he sipitieauce of 

:ruauat:ioil hu been iaTeatip.t4ut b7 hare• If loll" Ct 961t ) ,.  th4Q' Wlecl a 

chaffe4 zoatioa on whica :rut�hatiu -. •1ther allo••-• to ooev ao.na117 
or .. r-.. wtet•• �� naalt.Da tll• 4aillal ud UJ• .... ti.et fia•lJ' .,and 
frith I"Uida.atioa .801"11&1 tor tut rat1oa 0:2' atilbtlat•d b7 th• a.dditi.oa o f  

pol)'tua• tlakea.. llet•atioa tla• .. uau-.... 4 b:J ••alt.ac. -

ooatrut. . it; _. de.r.ud 1Jlla th• &;rOWld roupap •• tea coapU"e4 llilh. 

\he chaftd ratio • aact a �- deer• ... hftltri h'oe t-. acldf.�toa et 
poqthae n-.. I'HU"" •'· �· (1'96a) toaa4 . ctt..• ' r.Utieuklp 

1Ht$wo tu total t s.:.. •J*lli _.a, aacl :r.-aat;bac »*'�" po . ot !"H ... ' 
aad the .-. M wb-.1 . th• eprdo •t'- PI•••• trM D• nMJt. :r.•ton 
tltf'eCJUIII ttut at•* •• ,.tw. of nataa:lt•• a-.. M«n� b ... ••••W 
., ...... (1-..tr ) .  

-�lo.-it ••t.._ .,_.., 4�Witf ot tU fMCl ... 

-..iilatDJ 1naU la ,.tlr uplt.Mlti Ja .._. ol tk• 8&l.lt7 ·ot tu 



too4 to .utut.r tile t�aulot "•il!fto.ta q f  the ruua atca-oor uu 

ud hue• tll• r-at• a.t whlo.h '' le b!'obll •• h 'b• nua. lt t. 

. • well eatuliahe4 that ala .Uoa at JMfOI' q\llllt'1 NUsh..- ir& �la• 

r..- 11a7 be hqpel"e4 b¥ a •horia&e ol atboaea. fte pn.Utoa of 
•-.J.l ll.IICNAt& Of DlUtOifiA t Oft•a U U ifttftru&�laal 1afuaiq of ._, 

uonuee th• nt• of break4o• , rate ot ,_...._. aa "t"'llmtar7 S.� 

ot th.• food (O..pliltc •t al. 1962J BeubJ • Heir , 1ti'c Qooabe I 

trl.be, 1 96J; lpn ,  196,a) l ill aOIM !JtatN�C•a • adti.tiou.l eaeo 

aoQHe ia aleo nqu.tnci ( ... J'l iclute)', 19iSI Bual.,.-, 1964). Otau 

••¥t c•• eR.h u ••rt.iD tat'' aiAa (lNIIal•r l lob', 1 9{&J) aDd 1•ut 

('�hie ,  1,._9) iaore ... tOCHI Satab pr0bftl7 "" eab«Aciaa callulo" 

dj.pattoa. Subat;aaoea •bioh cle»ft•• •:1CHlaial actoi:•itJ nch u uti.• 

biotic a ,  eaue a ncblctioa ia toocl ill tU. (Bell , iteb.&Jz ft Gallap, 

1 �S1 ;  Oput , Qllia &: Cluk , 19.51 ).  
Attribute• o f  the too-4 a.ttNttas the aYail.&bllitJ ot autri•nta 

nch fUt -unt of Upiticatl«t ,  call wl.1 coateat (Vaa S.eat.  196') aatl 

�i•l• ••• {hfer , Gaaki1l, stoe� a !.to, 1 9.591 lfqer. lCrouaJl • 
Gan•tt , 't 96S) ., .., alao attHt the rate qd a\nt ot cligftti-oa. 

M�d (196)) hu 4lbct&Qe4 tll• l'Oltt. of reti••lonMD aotili.t7 1a 

&14b �ii.oll u that •PA• 

Aa outcOIM ot tk• n:latiOII.Idai.p l»ei. a n'h of 'ltnak.,_ M:f rate 

of �- 1.- tbat , bft ta • i&.._.. r•la,$ouhlp •• ,_. �•t• 

of ,_.._. of D41.-nct foo4 n.l-.. . ap:rUM4 .. ""'eM.Soa tS. . u,a ,) 
'101\la..,. -... ...... (11� d !!1. 1961 1 . . . . ....... """ �_{}--· l t> 

Uac. 1;966). It w -" eta .,., .... ., �. • ' ' 

,. • ._.. -. •••u oJ th -:.•• of 4-l&Mta Sa -. ...-� ....... o11 

..U I ,.._.. ,... "- l9 · :  A Uat (191J),. 



<•> G•• at "'lt!H ,_ llls ,at&.!Jlt!BII• 
V&ria�ioae ia the �lCJ1t ot •t•rS..l wt. of' the ret:tcv:lOI"GUil 

� be npecte4 to alter the rat. ol cliaappeuaace of cligeata floo• �a.t 

orpn . 

The iapo:rtano• ot the i'wticulol"llllea •••••ala in ai41oa the 

paH&p of cU.p•t• la iucU.catefl b)' "" eftaota of Ya&OtOIQ'. mu. 

J"•aul.taat 10118 of l'eltculoraaea ....... ab 1.-u to cltatosloa O·f the 

ret1olllo,.... uti t�altiatahl7 t  U&th u•• Philllpaoa & Cu�hlMtrtaou. 1956 ) .  

The relatioubip betMa r.tteulonan lllrtllitJ aact ctip•ta t.--t•r 

hu u t  '*a •W•l.J at1aclied oYer loag ,.rioa, ne ea1nll' to � G.U'ticulq 

ia HUuint tlo• ot dipat. uto q4 out ot the ouaua Cue Phillipaoa t. 

uh , 1 96,> . 

'Jbe aseau weight o f  OFPAio aatter paaei:as thl'"ough the :rreticulo .. oaaaal 

oJ"itice with each biphaaic contractiOn of the ftticulllll haa been eal.culated 

tor a aaber ot roupaa-e (hear et al. 1 962) . It waa comtl\ldeti that the 

aacnmt of wa- le -tter tNJUJferH4 )Hlr conU.otloh depended oa the •lpt 

ot orpuu utter c:oaa1liN4 aad aot cm th.• nature ot the r011pap •• trlat 

it -.. tmlik•l.J' that �· iutake of roqhapa oft•red. ad lib. wq lil&itecl b7 

the uout of OJ""&*diiO uttel" ti"aaafvr•d pe:r reticulu ooatr.ot.lon. ft••• 

04AC1uiou aa,. h re� aa ..,_wlatift. 

s •• ..- . Bellen & S'JQRU f 196(>) HOGtrcle4 nU.oulo� p,.... ... 

Ulape _, •'Ut�J'" to rdate th• to· b&Hta now. !'he7 fou.4 tut 
"�ioalu --•••*-• DJ' ••t• tM ..... ..W7 clv!•a the iaht ol th• 

• .._. ot t • bipJI.aeU ntlfnll• ...V ot.$.ote 1 thlr at' to 11h• aboue 

... *• "PlD'• �- tn •'-.n-1 u •• ...-1 � ,... .. -. ••· 

• ....,._. .. ,...._. a  \be .... . of U.. -• M4 *-tMr tu � 

•'•••� ori,._, ,... o .. 4Dtas OJ . _. • .u... _.,. 
oau.tt.ou dU .. , ...,.,._s., .... .s.e Acil w.,a .. u . ..-.u 1w ..,. 



qlond ami o••••l co:atnta w.-. r•tuaed to th• nt1culu. Kq & 
lktbfJOII (196:J) have up•4 that, d.U• to tb• alt.so�ptioa o� :ter . .,. th.• 

oua'Dith tl:l• outflow or aiauta troa that Ol"s&n ia pobabl7 leae tlum 

uncnr troa the reticulWil,. but .. t.he c:naaau llu little holdiDs capacity . 

the p tt.ern ot outflow may ae •iailAr to that o t  inflo•• Th• exit of 

raatuial tl-o• the ooaum ahows ao regular l"elati�hip to the JI:Ot:ilit7 of 

the I'Ot1cvJ.um aad t'UIIe.a (.Phillipac.n & AQh , 196!) ) .  

?.'hat the p)Q'sioal aatur• o t  the 41et affect$ retioulbru•n motil1Q' and 

thorefore digeata traaat� fro• that orsau is suasestec b7 the work ot 

ColYia I Daaiels { 1 96S) . These worken •eaaured tbe ettecta of pindiAc 
a nup.p plus coaoeavate c:liet cm the nuaea 1Kitillt7 of 1-.ucl oalha. 

u the clep-ee or fineaeaa o� grindua i.ru:reaae<l., the .. »lit1ule aad 

tre qu•aq ot nuaea contr..: tiou cleccreu.td ana the reatiq int:r.,....iDal 

preaeu.r• i»creaaect. Pbarr . tolvin &t Nolanci (1967 ) reponed •1a1lar 
reaulta for aheep with the •zeeptioa. that the trequ.uc7 of eoatl:'ao'\Un .,.. 

not alfecteci. 

EY14eac• to ahow that Oil occaaions there •a.¥ be a lait to tile rate 

at whi.ch Useata particle• ve eqHtlled troil the reticvlorwaea thr'oup the 

.-.ticulo-o...al orUice ia fotmcl iA the work of l"earh (1967 ) .  DJ' 

••uuriac siu and. oiatribut.ioa of particles of the nticlll.o.'rwMll co.ratota 

of a&Mp tiLt ftri.ou late� aftel" a aiasl• fe•4 • he lowul e..-i,.o• to 

••fliNt \hat at tf.lleAJ ,. the l'&'t• Of foftl4tioD Ill eoll partioJAa ... anato 
u.aa their rate o f  hiiMal 1hll ' • � .  

(f) iJClWf' si lht a\ \'Zb tu UliJ!lttWI• 
El11Jtea•£oa ot �· Allouau iaMb1ta coawaetiou of 1ite ... ._ 

uti "':solllu (Ut Ma • 1958. 1 9i&) • ... a.l oatnow ( • 1 9Ei2a) aad 

_......_ Ce lHta � fd c:•••--·i<ta ·<d 6u ....... ($t•� &.•1• t'960l . 
·� of \"- a.· · .. ,._,� ..._.,. ••now (Pllu.u.,.oa, 1fJ2.) •• 

_.. t.-.,..., u r•n• or tlut "•u•l• -coaW'a tU.. CallltlJ•• • Mll -. 

,,.,). ...,.. 0 atnotS.O. of • no of �- iato .. 



{u�a. 1 96.ib) Oll' ,._up il• t.rabal !.lea (Qoo4all lt �•• 196J) 
n:pJ.dl7 l .. o \o .:oaplet. loa of appt1te .  Chaieta1 stilnli ... , aln 
iapetUilt'* aft•c'tiDa r-tl.lul.ertPlen �toi.UJ.t,- (Htn••• 1958 ) ._d •bo1JUal 
a:ec,re.tiou (Aaht 1"1 ; liU. 1 96, ) .. !he uu't•••• of irlhUitoey •�11 

oriciaatiaa in th• daode.- am4 atf•ctla& tlow of dtseata fna the 

a'bou.eu 1a iA4ioat•d bJ th• laereutKI fle• _,.ate oba•n•4 -.a 4:ip.ata 

are collected flou • prlorj.c ttat1tla aa4 DOt l'etui'JJ·•• to the dtoctenu• 
(llosa& & rhil.lipaon , 19'0) . Aa ia aillp·le atoaachad anaala t the btra• 
cllto4enllll laetilla.t� of aot4 ,  fa·t oJ>O p�"Crtein di,eatioh p:l'Othattt• 1'1 

tollowtul 1»7 ftZ'IiaS u_. •• of iahib1tilm of •"••al JDotilit,' aa4 
aectretioa (Sillgl•to.A, 19-'1 ; Kcl.efl7• 196?). Th e  stimull _, 1a4ucecl br 
fat aacl fatt7 acids cu o occaa.tona dctpeee tooil intab {fit4hen , hid 
& Vl.ieg, 1966 ) .  

The iltportaace of :reflex aa d  other tnechanuu 41scusaed i.n thi• 

ee:t:t1on ill the repletioll Gf tood ilttake ue ul(noa.. Some evi<lene.• 

ausg4kata that eer• flow o t  atat•rial out e t  the- reti.culonGiea le 

•»hMcH b7 t1rtel7 Sl'ill4ia& rou8Jlap , the uount o t  d1sesta in the 

lower gut sq lia:it .tooct htake (C«apl!ng & :Fraer, 1,06) . Any tnne••• 

U tho UO\Ult of dipata �·tna to the 1a:testillfJS results a diateaaioa 
l'&th4ll' thu ae �AP•••·• :la dJ7 aatte• co-.a\r-attoa (�all & laJ' • 196J) .. 

More npici propultttoa abo Mcnwe ud tha •&J var: 4•pendias �n the 4lri 
(loo. ... . .. , t 1.,) . 

fh•r• 1a ta. a e<ma14�• ,.,,. ot ""*•o• �o ncpat tltat the 

DO\Utt of Upet.a u th ftt�I.-•• • ita rat• 0:t U.aJ);paaruc• blHI 
\!tat .... , •• t:k fHUat• u •• .,. .U.tal l'ttsiHU� s sll• •" AN 

_,....._. ••tor. t• co.VOlUq th -.o-lid..., tMa• ot "'*..._.. J' 
8 "•'-• "' " h"*"•• tlult a ...... widte •' ••• lori'Q' •t tiP 
wt� . oa � '-h••e eo;oi-'-.. -. . ...... hM ._ • ._ UJe �� , ol 



tlwt coatril>atioa that liqtd4 mu s to sme till. later abcouats to-. 

abo�t • ol ·� we1pt ot 41.-sb in th.e ••ti�tulo�a (hid, Bai� 
a GJ.eDAar, 19&1) and heace wat �rake the ajor cqt;r1bation t-o ef't"eots 

a•olVUS tiateaai.OB t A�COJ'iha to la7 (1�6).  the aba•noe Of 
appeoiable eSle.;te on too4 iDtake of •ciclit �u of luae vol••• of 

wat.,. to thll l"W!leat (Cupling & Baloh , 1961 ;  llaviea , 1 962; Holii,H & 

l.limth 1%}) , 1lf&'l ae;rely be f'e'tl4<:tioA ot the rap14 uit of thi� ucees 
water . iq (1966) atat.oci thAt u1t •••� that •o�tic&ll;r•:b'ee • water -

in practice tha water fi'runk in excosa ot the qltJUltitJ Hquir.ecl to reaur 
iao'hd� thAt Alta .t"eleuecl t.-u tAil foo4 - 1G absorbe4 quite rapi.Ul.J • » 

i'hia concept app*U'a ineoapati'ble dth l'eout work for al thcnap the 

rlllten coateata tea4 tourfle lqpotOD1cit:J (Jaaela.ardt , 19,Ja; -..-uer & 
St.M•1 • 1 965) , �. eolute coMent.-atioa in ruua l:l.qtlor riaee ••r'7 

rapidly on te:ecliaa to a p•.X et about ltOOaoa/ka wa.t es- 1a sheep (Waner 

& St�u:.ef • 1·965) u.d c.on (hid, C . S . � .  & IJ.tt.le , n. , uapuhliahed) and 
r-e-t.QJia t.o qpotGDio ltJ oA17 d'ter a_..eral hove. Aa •ct•111 ga4u.l 
ret�Q to hJpotoni.c it.r is ••1d•i1t when tlut aelllte CODHllVUion ia 

J.o •••d hJ the .l"&pi4 acbU.tiDA of lArge YOla.ee o f  watu- iatto ·the rwaa 
ot tb• fut•ct aai�tal ( lvael' & Stu, , lctc,;i!• • bid ' IJ.ttle , J!�·sit� ). 
'.ther• app.ure w lM ao n.i.oac• ae to tu itDil•cU.ate tat. of l:l.qtWl acu4 

it. atld .... au uzurertata. ,.. ... ,.a, -- - ut� inltra!oa ., 
10 1. -.u, •t ettl�W an.ttS.OS.a.l ,eau.• _. 1• J&e1, nt uot a .s..u.r 
'hlih« qf ,..,_.. l'u:d.M iD th• iahlb!t1oa of �tW MU• •••tioa, 
a •lfftl *"· � _. p•....O tn to & tift't:aftO •ehaU. (tilao • 

IJ'I.M, 1961),-
...... ill. th• 4�utloa a �. · ut of ••• dthill � 

nti. :� _, 1t1mt _..t.CS...."- •J>I•t. a ·»0•• �· u � 



'•low. v-..ton att.ctin8 •• 4utrihtioa of .., ut\• withia ••• 
..-- haft h•a 11ttl• •••U•o (Jei.4 s� a�. , 1967) ud •••• :Rwe is 

bDa about tke itlpo;rtaao ot tlale I>ll••••J101l• Oa• collft_.... ,.., 
M that all r-•ceptore '- the Htictalo ..... are not uUonl.J •tU.kted. 

ft• poaaild.Ut,- of .nuptore aftaiti't'e to cbaagee la the YOlue 

at the r••• • th• ••••1oa 1n ita all• .,. }foth have been diaoueMd bf 
la¥ & hbaoa ('t-96:J} .  niatenaton of the JI"Wlfttll b7 illflation. or b)' 

balloou.a iAhibits both l"\\aiaatic.a Aa4 Al.i"Va aecntion {b7 & PllU1ipacm. 
1 '359; Aah !. KA7 -. 1 959) and at h�u ps preaure of 14 ea 12& or 
...-. , irlhibitioa of reticulua aad nun conVa#tiou i• ••idf!lllt iD 

decerebrate· aheep (Re id & tttcbttn, 1965) " �. ifthibttor7 etteota ot 

.U.t•uiu aq ocolD' dviag f'ee�U.Ag -�� • reduction ill aali•a 

M4Jretion •• t•e4iag pr.fl"••••• -..s at tbe l1•gi.attiag of the rest p•iod 

which �&llowe letriing (af.Je 'lllaoa.. 1 963) . lrthibitioa of ru•inatioa 

alt•r feediag b7 a eir&!lu Jaechuiaa lu. hen su.aseat•d (PeNce , 196,.) . 

lheth� these eltec.t• ee :brvolYed Sa eatle·\7 ia Ullt.Down kt their 

aiaUa�tty le at.rildng. 
TU UIIUJJtha hQ bQ,n PM (Jay I lob.OA, 196.3} 1. thtat «Ua••uloA 

of the ,.. .. •t:iJHlA._ � Q-potttaluio 11ot14tqo• oqtre jut u et.ntch 
too In e:thv •P"l•• (Aana ., APA4 . -- 1 Slacb� 1961 ) .  �· 

poa1btl1'f cannot ••l•ct•tl � •• ..,. �t tu JlnOthe.lqio •a•tl•'J 

••••• u nt IJaY01••• •• �-·• earlu.-, aa« \ha� _.S..tioa -. •• 

4'-.._Soil 1IJ • nftu l*••••••a .._ilao to th• 1ftbl:b4U.Oa ., 
un. .. aa ot ..U-n •eo•Uo• au ._U..t'�. 

•• •••• .._ alell l'- •1•1 oa •s•• ite tooc� �tate to tile 

at• or d!DJ�• ot U&nta fttOtt ..._ HtiQlo�• la • ._ t.u 
__....... '1110 .-.Dil$tiH _. .......... •• *'••"-· Of tb• 1P•1 
or pt a.t ... le al aQb ,ealift7 ..._. _, upatl. . . 

U.· ti.et .. .,.. 

{1$6Ja,t.) • popoat'd a rektideldp lHrtwa ltw•l ot fUl of u.. 

J9 



nt�1al01'Uett aa4 the aitHJ•• ata\u of the uaal to aooeuAt t.w the 

ihn._d food iatae- ill4-.4 b7 iaU.4ndaal caaJa •npp�•••• 
Sft0ll411 • tt 1a pJ-Obabl! that it JJt aot. th! rat• of db�ppunac• •t 

4ieteta ft!oll th• r•t.lfluloPW�•a that la Uldt.ore4 b•t rather eoi!Ht: 

uprcts of t.h• prHeaaea u whiols i:t clepeada .,. the "au ot dipa\ioa 

ol toocl aat.erial , atJaorpt.Loa of soluble pro4ueta aad ..-s• of p.t. 

C'u:Jat.At.a &loA& the .U..Seeti•• tr&ct. the aa•v• ,  l.ooatiott ad :f'llaction 
.of th• retioulo-omaaal orifice ...... t• that t'ur't.her e:bucil' ot tu 

facwra colltnll.taa ita aot i•itJ -� 0. truitflll. 

,. ,. .. H\tfkl •• -· .f!Wf!i&e· 
(a} Rtl.ft&!RM&P Hi!SE m• .. ... HriHI· 

J'acto.a aft"ectbs tJM oouuaptioa of ateJ" b7 cattle inchaie 

t.,-pe aati 417 ut.ur oo.a.teat. ot the rat.ioa , eaYbou.atal t.apel'atUH a.4, 

n.-u•eau tol' powtlt • laotati.oa ucl pnpaaOJ (�lt.oa 11 'flloooa ,  

19't41 fin�.U.t.•• &: Mo.rri•, 1C)56). Pr•ftll&blJ' eillilu taotora ue 

ilrpcu-taat. :1.a tbe ah.Hp. llNtr'lotioa of •t•r •••�"..,.•·• the toocl iatak! 

of nttle ua tt.hep (llaloh, Bahht Jobaaoa &- Tu.rur ,  19,ll Sacliah. 

1>9$6). !h• dHr ... e 1n food iata.b UJ not bMo•• 4:l»J)U'Ut dt.Wiaa th• 

tua:t 1•J a.,. ot utu netriottoa., ., .. ill tll• CMJl.ete O.••c• of 

trit��Etas water (Ma•• .ru� • MoW. , 19651 (IOJ!floJl,. 196J>• 
It ie t. apparut • tor _,. Nupq.• iaoludiag ��- !tat 

ttd1U:Uac .dla,p a direct n1atio�Udl:lp • ld •tat b•tne tu ..,. 
.. .._ .c..t••' of t:tae · t..o S.t• wl-....., to....,tta. (Jft014, 1962t 
... , .. , -t9Us t.::lftr. B�.otto3.aa • .._ ...... ""'' uaa.J-r • --..11 , 

1962t u.r• • ....... . ...... . ---··· 1Ma) . • . .. ..... .... . 

\lW ... tuw nlat"" .... . .. ,.._ u. •• or ·�•'- all4 ..,...,. 

_ tetat of t1te ..-...-.-. ..._ -••• Clala _ tt , ...... 1'9JO) 

...... .. , - ....... la tU ... ....... .. , .. , .... .., ..-J.t ia 



coa41t1omt ooachlc1Ye to &ll borean ia l"&te o t  bl-eakdoWJl of tu d.ia-eta 

ia the clrier doraa� rttpona o t  th• ruea aere the aajoriQ' o f  Ue ·417 
utter ia located (le1d et al. 1 96? ) .  Baloh ( 1 9JQ) toad a poa1t.1Te 

bet•en ... cow relatiollabip bet••a ;p4troen,a.. 4lrt •tt•r coateat of the 

total food. ad utft' illtake aact roate of pqaa&* ot wulipated realcmea 

through the hind pt .. 

(b) D• coaaHt•Pil ,, '"" S!D!e,. M4 '"d Ml!i!·· 

Utu a ... k of litdtecl water 1 tau b7 a cow, Daloa et al. 
( 1 953) toad that the weipt or ruen contuta had tallea ill proportioD 

to too4 iatake aa4 both the 4:17 aatter peroentaae of the nao coutata 
aa« the d1patibil1t7 ot the foocl wre maiatailled . fte e.oaatancx o f  

the dl')' Rtter percentap o f  ruaeJJ contents ia a coacept o f  liaJ.tri 

value in Yiew of Y&riation in the diatribu'tio.a. of ciJ7 •tter withill the 

retieu�orwaen ( Reid e t  al . 1 961 ) .  lhen the ratting ot 41'1 aatter ia 
J"ectuced \'q' feeding finely crouad roupage , the illcreaeed aaoat of dJ7 

Ptt•r in the "f'eJJtral nae.11 u4 .rouncl the reticulo-oaual OJ"ifioe UJ' 

reatrict the flo• o f  uteial out of the rua� (Cupliag •t al. 1 ,0): ; 

P.I-HJ> ad C&ap11aa. 196S ) .  
'l.'he apoJ-taac• o f  Rter in the UuttfOJ"t o f  fooa re•J.O.a al.olll 

tlM: en u •11 recopihtl (AN lr laJ' .  196'1 Phill�oa lt Mht '"S) . 
Sal.i•• U. ko ••tiat.4 to aappq 70-� of all th• tld.4 uteriaa 

tb• reticule,.. (Jall•J • 1961 J taq • ,_...,. .. 1966) althofllh 

apPftOkb.l• •oau ot tl•lcl MJ •te •)Uooup �· ......... •U (.lllplhuclt. 
196las �-"1 ·  a.t.ct • G"-.tka-laa4, 1 961) . !la• iapo�tau• of all" ta 

np!M1aa the Y•l•• at! ce)a•iat-.cJ of nao coat.•• hQ �-
4i ... au4 - laJ (1966) .  

hpplUQta ot Uh or Yllriou •lte ..,. uno•• food tatake, ,..4 
etft.eiuq aac1 podh (B-.••• • a.sa, 1961 , P •  17ft ) "  !be •lteote -.. 
pa,rtJ.olllull appueDt wh• lltp •taroh , low _...pq. .,..b &M: tu 



(Preat.on , 1963) Gere t!Je coaoeatratun ot 41? utter in the J>etieulo­
:f'Uha la &bou' 2$ (Borae , Cupbel.l, k'Yidaoa a C1dbbertaoa, 1 95&; 

ltopraon , 1 958 ) aa4 aeb c:onkat. of the diet la low ( Jopreon , 19S&) .  

la aclditi.oa to the explanaU.OM 41ecuaed �7 Preatol1. ( 1 963) , theae 

effects ••1 be an illuatratioa o t  th• illportaace of fluid ia ruaen 

function. Hia&ral auppl•aenta decr.aae the percentase o f  dr,r aatter 

:1D the ruu contents and illcreMe tb• 'tolae of l"WWe.n tluicl (Ni.o.holeon , 

Looal1 lr •••• • 19601 Nichol•oa , �ab_. • bieJul , 1963) , rate o f  

now of t.luid to the 9UWI (Marr� et al. 19&2) • rate of plt8aap of 

ohroaic oxicle thnnap the alae�ataq tract au4 enu fibre dia-ati'bili.t7 

(maa, 1961 ; 1U.caolaoa, et al. 1 960) .  

(c ) Of!19tis uaMol ot food Wge . • 
While the zo,eault• di.acuaaed aboYe indicate a relatioaahip 

"tweea uter, r.waeA ft.Ulotioa a».cl foocl iatake there ia no dtreot­

niclenoe o f  oaao .. tric ooa,U'ol of toocl intake .. h .. 'beea auageateti 

tor noa-nai.Daata. CertaiA aapeou ot ruiraut diaeattoa Pk• thia 

an attractS.•• lqpotheeia . 

Sh"p .re ••tiflated to aeorete 3-161 . o t  aalift clail.J and cattle 

100-1 80 1. (lta,-, 1-6 ) .  fte rapid e•c�etioB of alkalille .-11Ya during 

t••c:ltnc, to•th•r with oth•r tlld.u uaociateti with 41p:attaa, apJWtu• 

r•apoaalbl• for th• pheoa.aoa o-b••�••« iJt •U.p that abcnlt }0 •So 

after n• st.t ot f•cliJlc, tt. aonal.l.;r alJCalia•. •u• bHOJMa ao14 

aa4 the excr•tioJl o f  •t• aact aoti· 41aia1aJ.uta allUpq ( �ao7 I 

BnoJr. , 1�) . a ... naotiou -.. appa.natl)" UaaafttoS...a.t t• Jtn'l'•t 

a ct.oJ'Ma• tG pla•• ••1•• aa4 iaU.aQ ia· pla•• oatiOlalit, ( _... .. 

11 Sb.07 , 'tg6,) . baaap ot •tv thJooaeb U..· .f111tft. .U iato tlul 

Jqp•� ....... no••• _, ala  M a coaui))atiq futol' OAin-_. .g.tJ. 



to b• expected h new ot tae oottpOaitioa ot the aecnt1ou , clitfer.ac.e• 

irl tile rate ol r•aerptua of aolat .. fJioll tll• pt coat•ata (!Ill' t 

Bobaon , 196); SlaOJ' ft Wara•r ,  · 1966) b4 p:r .. ua'bl.7 , .HilAl tu'balar 
fluid. 

!be aecretioa ot aoi4 b7 the �•••• taA9 paJ"\lJ' oouot.erbalance 

the cltallpa in viau;r p8 tlviac fHdiac altb.oup it hu beea clailled 

there 1a ao a.bo .... l l"Hl$llH to fe..U.ag waea t .. tlia8 la fnqueaa.t (Bill , 

1965) . After a , ... of aort cluattoa , Aah (1961 )  olaaerncl that uid 

aeoreti.oa b;r ab� pouo!l•• iao,....ed iD \lwl nbaeqaeAt SO •ia• 
Hachri a ,_q: betwea the ocoacl ua thircl hot.ar atwr tee41aa u4 
ther .. fter declt:&te4. lll o:oatr .. t ,  Mlf� (1961, eh. 2 )  toad that 

acid a•cretioa b7 abo .... l pouchea Saore ... d wheuYeJ" aheep feel ,  -.hether 

food waa cont iauouaJ.1 anilable or -.. offered aftw a p:er'io4 of taetiag. 

Acid output reached a peak witllia 60 •ill of eatina. 

!be nu t .. cti.Dc expa-iiJeRte of Gaplia& & Saloh ( 1 961 ) wcaeat 

illat u)qdJ"at ioa couequat oa the f'eaGY&l of aecreted aali•a 1a 

iaet.teotive OJJ ita oa 1D oaa•tnc the c .... •t.on of eatuc.. Bon••:r• a 

co•bb.atioa of at:l.au,li :laY019UC l'lt diat•••'- aad the redievibvtioD 

of t1uid: &Del elecQ'OJ.7tea MOIII the k4J <rOJIP&I'tiNata baa t.b• ••uact tiob 

ot a eloae U•e J"•laUou-btp t.et...a t.he o.tOUOJteao• of tb. .. • •••t• aacl 

.. ,1•*7· 
It 1tt ot t.atft'eat tha' �·a .. te 41Hip• t a•t wQtuzo ta. 

iatJr..,.iDal s.at.io• ot •••• iah1U.t f<.·o4 lAtaH _. d:tateu·toa of 

tla• "U0.1o: · �· la tMt. , .... lta-4 a 8Mll iaoreallu .111 too 

...... (..,lbc • a-1., 1961 t ....... " 19Q). 

it. -Sit¥: .. reglA HI ol .fftS l!!!kt,. 
lt. U. .... popOMd . \bat ...._ . .. , h * ooutaa• 

••Went or •••�"81 iata:ke ..._ h1.ahl7 & ... to� ntlou .... '*' 



(CoaraA et .-.1. t96lta ·Couae. 1966 ; Mot�tcao••l"f ' Bau.aarft . 1�Sa.o ) . 

... ••• De hi&llll' 4tpait.llle Ntioa u ctuu••• witll ta•rt •t••i•l 
(Ball• & Pfazlde.P, 1�) . 6• aco•u to a CODcatrat. ratioa ia 

Hab'ictea •o ' M"/dq, DlltrieA-\. iatake IMJ' be lo•:r thq when J'OUCCUP• 

are fed b11t 1a 1Dcuue4 nea available coatbuouaq (I'P•er & c.apUac, 

1 96)} . 1Yi4an4te that the 4llcnm,t ot clign\a 1a the reticulo.l"'tafta ol 

laotaths con did aot li•it their 't'o1untu, intake ot hipq dlae-Uble 
heJ>'bage hu beea touad b7 lut�on , hsh••, hwth & ataub-e ( 1 964 ) .  

ftea workera ol»>enecl a 112l•u relat1o1Ulhlp b6t.._ food iatake and 
weicht ot 07 •-tter in the reticulorWMil . 

A aJMaoatatic fora of l'egula.tton hu beeA popo .. tl b7 Yarioua 
poupa et worken to aoootmt tor these obaerYatiou. Johlul (1961 , 1 962 )  

hu coae1dere4 it 1n relatioll to the CCJ:l8t.WPtioa of 17•P"&a• specie• bJ 

araziag aheep. 

Oil UleG�"etio&l powau , Kanialg, Alexanduo , lne•r & Bopr"t <1959) 

ha•• cotud.u.rect 1t wal.ikel.J that tbe nplatoJ7 ••t«laolite 1e slwco.e. 

Short tea �ioea of al•eon bYe bftll withot&t eft•ot. O'D foo4 i.rtt8lce 

(Jfuaiaa •t al. 1 959t Dowcha le Ja•obaoa , 1960t llolclar ,. 1 96)J sald.u , 

ttie 1t �at . 1 96,'b ) .  

'!M �tqoe of YOlaiU.. fatt7 a 1ila (\l A) :la l"''laiaftt eurg 

.. ta�olia hu led: UJQ ,.._. to b.•••utate tbi.r PJ••lble Nle in 
food a� Np1att • lQtie Ui4 ba 'MD a1JIIU:te .. tb• ..,., 

lik� of , ..... aotda (.,_.ut 196lt. 1 96J ) .  I (1;9ftJ) atate4 
t \ � -oaoebatid tdi VI'A •e la • hM!I . •• · al! •11 after 

• l ,._.. •• '- • �U.lf aU.l to •,U.U: _ •. :A .Wle . . 
beUet u DP'4t•_. bJ Baledl ' -.u..a (1961.) • · la ._,,_., , :SaiD 

tt I!• (1·. · ) · ••• · eat •ttatJ.oa Sa e • W fer • 6 b . dOct 
•�• .._ ·bl«d u4 . ._.. _._.., ... of 'ItA w.e •• • .......... 



fte tatruasaal tattt�I.OA ot Yr'A •• iato c:atU. (Do•Jr., Balch-. 

C.apliq_ " Ff.o•r , 196)1 Moatpaeq • SOil'l&lta ft laUJprit ,. 19f), 

Sia.kiu tt al. 1 96,Sa,b} u4 ebHP (uqat:.t ,  "'' ' leatoD , 1 9&&.t a.-, 

1 966 1 I..U. Cc Pf•ule!' ,  1 966} h••• paerall, C&Jilaed a .S.pre .. 1oa iD 

fOOd utau. Aa Keept1ou to thu Plltl" liea:tioa ha& 'beb re_por••cl 1>7 

U}J'att ( 1 �1t ,  1 965) . Illtruuaiaal utuai.oa ot 200 kcal o f  p�-o:p:lonic 

uicl a alternate cl&.Ja to ah•ep aipitie•tl7 eahueec.t the htake of a 

low qttaltt7 ro•P&P dltrizlc the tiret hour of f'ee.cliJaa aad cauae4 •all 

�····· in ihe dalq COIUtWAptioll of & OOAO.eatflt&te- J"At.ioa &M O f  a 

••ctiu• qua1it7 cha.tt. IJltwJ1oa of ac·et1c ac-14 clepreuect teo4 ill-take .  

!h e  ••asaat :loa wae aade that ac•tf.c ac14 11q M. illwl••d hl ntiatiea 

ud the prop.:l.ollie acid tac111tate4 ita ••taboltu. 

It. has ut 'been eetabltahed. w:Uther iDtral'UIIiaal adlaiBiatratlon 

1a nece .. ...,. for the e-ttecta. to occur. The iatra•oou iatu.ioa of 
aocliwa autate , aottt io Mcl propio:aic aetcla pro4uncl hipl;r atpUicaat 

upr ... Jou 1a tile htak• ot 1 oene ha7 \7 !letter• uiq tu 8 hr 

ilttuioa pcri•cl (llonea • JaooUoa, 1940).  Oil the o\ller hanct , lol.cler 

( 194:J) fovacl tlat tlle t.atnft-.ou iatu•loa of aiOCIU. aoetate aa without 

effMt oa the, lo.d btake t eh .. p. The aMullal btudoa of � 
-.v_, of propinio an4 tot? etpt: _,.. Hpn ... cl the iatak• ot 1l ce:rae 

1ta7 bJ ahMJ (WMtoa, 1 966a) .  Aa I »  btftctaoqul bfbioa of' 22 c 
p.ropioa1• u i4 -.. ·w�thou effe:ot (lpa & Ko�. 1"') •  

Jail• • P,_._., ('tiU) baft J*IOJM•4 that · iaa1 Nttt ic  u:i 

·u.tntS.a ohqp � .-..i'fd .,. tlae ,_'--'· ... . ._, .-

, .. ... ........ .... .. . . ·ftcd& f.U imab ...... ,... (J!a) . 
aeir bnothftia ia -..ea :la pan the ou ... tSI tlaa'\ •• s.v.-
.,..iM! k$ .. ll4a •• 2JO •l. o.t 1 .& ll · •to uu· •.ue MU, �'*ll 
w ... ,........ .......... . - "  ·- ia 4 tat-. ... .. ...u, 
.._.;paiu 1t7 • pUU.al U.ibitia of' ......_ •tl11t7• 



AA (19§9) nperiect that rrerri sol tioae ot o. 1-c.2 M ••••••• 
p�pto•w a-cl lnatJ's-•• of pi '·'-S•O' pl.Me4 s.a• nptu·4 ,_... of 
.. ._ 111Jd"1tecl r•ticulorUtM• 110if.l1tr. . 81aoe :bahibltloa -. proucd 
b7 'fi"A yapo r with cmll ablor eluulpe iA 'bcloo4 c�itlu � lt wu 

c•aclu4e4 that the iDhibi,ioa wu du to eU.. latioa of utcl-aeaatti•• 

reoep-l'a in the aoe·ticuloru..a wall. AD extra-nataal aite of aetiotl 

ta naeatecl 1»7 tlle aia,:Uar etfecb obtdaed .tth uva•eou hjMtiou 

.. edit.llt aalt• of tile VFA •• (!At lara, Lebnu11t , lfiteae,u & s�t . 

1�) but b thb c .. • th• effeot. wtn probab� ac�•pa iacl b.7 ch•ae• 

ill 'blood c011p0aitun. Bell ( 1958) reJ)OJ"ted chaps a •ll•· el4utvo­

eacephaloaru of coat• lfitb the iavaftDOu ilafaeioa o� i7A.•a. 

A coaUall&tioa ot toot iatake .. ,.. .. u. tR 1-8 claJ'• arter 

cea .. Uoa ol th• iatrarwdnal iahaicm of V7A haa b u obeel'fttl '7 aoae 

worker• (Rolci.r , 196'• Moatpu17 •t •l• 1963J m,att ,. 1 964 s  aau. lt 

Pfaa4e,, 19.661 luton ,  196k}. Iatu.tone of YJ'A tor li-24 ht' "" 

toad oa oceat�iou b7 Spa (196') to k dthout eS.plttc&At efleot oa 

foot 1atalte OD tke cl&J' Of hl\ulioU Wt. for up M .. .,._ �· follow!a&e 

• .S..pnHiou oocvred ..  It wu 1t0ttt Rl'kecl. oa Ue fbat aacl Meelld cl&7a 
att.• t!ht btuioa. 

Altllougll it haa 9ft• beu. ooaeludAHI tbat ch ... tatic repl&tJ.oa 

ot f� latah ltJ' I'Miaftta 1e pouibl•• ••tu1"YOC•l ••lduce fa 
• .,JO .. , ot tht. ••tattn Jwt r•• 1o b• P"'i4&d• 11a \he - ot 

n•. lt ia aot ••tata ••t.tt.• tile •tf•ta oa tOCHt t.atab of iahaiou 
ot .... _. • .._.. nllut \b ,_... t ., pt..J' t. •• .....,.. ".aa.-.r 
......... cOl" ... l!uw ,. •rt••• .... ......... Uio.. !'tu. .JU'1JallH . 

Mftlta. �s.ouwl;r t�ao .. ..,. ,..s..-. iUlttl� .,.,..._ ... 
�' ..-14 bi:._M �ai t ....,._, .._.lat'-11 ..._.. lq *• 

U4 ta� ita .o.pia 1a ue-.. -- (1966&) llu ...... _. ·that 



til• •ftMte •1 ba l'elat•4 to u tcherae dtut u .micJJ'Ol)ial u,..�. 
-�u pH&QI!'• u4 nt:Loa 4kM.-.• ui.d-baae t'elatt6u, tt•t 4le­
aJ.ptioD lita!.kttou a.d aa iapab.meat ot tha nw ot •n•ar •tUtatU. . • 

th• �rtaoe of th.ft• .-4 ot._. •tt.crta· .. t a.Ut ta• reql.te •�' 

tu..the ,..._.ell. 

'· D:s!VY Mi fed &JUBka. a DUtatl .. 
.rood ia� of .a .. p 1• iaoeau4 lJJ th• ••ti.ti.oa ot proteb to low 

...Uv �se• (WillS••·· Jfottla. wos.. &: �a. 19531 ll.Qtu & 

'iUaoa., t96)). Aa the __. .. ouu.t ot tu <lid ta 1ne.-. .... , u·.u.u-.. 1 
:pi'Oteta la l'eq_ub'e4 m oriu to :aUotala hiP. food 1at.U 1A .... , 
( WUliaaa •t -.1. 19,5}) &ad U,p l.ataa ad pertol'J�t�Me b cattle (IOJl.S • 

.S..r.eoa., autial"s>es & Warwtok ., 1962> . fh• <t.clta• ia the htak• ot 
roughapa eoaet,.._ o'b$tned eea eoaouW&tu a.n ad"-4 to the diet 
&leJ*tu on the tJ-pe ot nualiap aa4 tke tne ot 811pJtl•••t ( C..pUoc. 194,. , 

1,U; HUM'Ih t ,_..). 
Uhu. aixt.a. feoda l"&qio.a - ........ ;proteia C.teut ,... a.G-1. 

"'"* feel to •••» (Slliott le _,,., 196J) . ·dr/ attar !atab wu olueJ.r 

reJA-.ca u aU:rocu eoatu.t but aot or •�tar 4i.aMtittU1tJ• l1l.oU & 
lfa.IT.t. (1962) ·-_.,.,..._. that with edlMp. te4 a •••�•tie c.tt.� Sa wh4cll 
� �· a1bota -�-• ... .,.,.... a. iJr1 Mt\•r Sat.U aat1 ••t. O't 

.. .._ .-. _. .. ,lr .-...- • t�w aiti'O,_ � _. Mi4w 6 .;· . •  

.... .• ,.,.e. .. .... ..ur .� .. .. ...... - tu  -�t­
•t -. .._.. �--- taa.tw. 1f'*� p.a?). aw. a u.rie t1i62) 
,. .. .. -- . ......... ....... .... i . .. ......... ... � ot 
.... . ... ..... , •. ., •. .,. .... ., .. . ...., . �-· 
tit ·. •' ·� ., .. ...... , . .  w - .. ...... ... ......... .. 

. ..... JM .. .... .... - ., .... •* .. � �-·· · ---



ut · 11hol� •4latd tbn p ilulna• a!c:ftldal acUutr. bid.-. fw 
thia __..tioa •• • � 'b1 • lcdr (1965) , .,_ ('t$6Ja.b,o) 

ad xt.aa (1''") woniq ritl'& GHp. AD 8. br i:Atftcblo4-.l 1afuioa f 

� �u4 48 • tr...t� � la ,., 1atU• of a lo• qd!U�7 
roq;baa- wldcb wae ao' aplkab� ill tAtna of e. iuor.._. 1at Ul• .-•t. of 
U,.at:loll j.Jl the naea (Epa I Molr, "t"S).  !'he �d Satu.e ,.. 
--� ••• tH. iafutoiUI ._.. ooatian4 tor 18 ...,... M.- I'R• tioB 
title of' the toed b ibe al.J.a••..., .._, .. 'Ut altentl bu• d;q aat'•*" 

at,. ti.bUit)- .atul Rh of ctel.l1lld• d.ipntoa ....,.. .._..._. (_.,. 1",.> ·  

A aullu i&loreua ta ttt• latake o f  ••t• atMw • pl..-kd with "' 
UHa was a4hS..•d ua4• ailtil.IU" CtiH ... taat•• rith ' alhhtimt ot dq 
•tter d1pei1bil1t7, .... l'atentioa tia• Md ..... ot o•llulou 4iC**�ioa. 
BYi.4ence eugpate-4 a pu�ar dapee of ;at HU with tile -.eia hftletoa. 

FutlleJ" ev:l&inu ill au.p;poft of thia ctoac1uai0a (l:SU.• 196Sb) wu 

·. 

48. 

that 'lfh.n eJ.tbAtl' u.a 0� oae•·lft ... ,.. .. acbliat.. ·-· w .. ..,.. m �. \ p 
'ihe ,._,.. •• Sa *7 matt• aa4 Upav:bl• .,..,..., ltlta1te - Hlakd to ara/ � 

r 0 
iu.MMe U1 II.Ufts- nta\iorh Ail �•4 nt• of ,_._., did aot / �, 

alou u�ut fo.- .,.._'-,. foo4 c:o�ticJa •iAoe at • aJ.ftJl nt• ot I ;tf.,.. 
I �--

,..._,. , �. Jatu• - b1fbU . "" ... , ... u hi . aitr.pe ) 
�Mlao•,� !'hia •llSP•-te a !lipet' lA'nl or tUl t •• aliM t&l'J' tft9t 
td.th tsprcww4 aitHplJ at.tu. 

illpN• .WU\1· h 

...... la. -� 

PH-M 4tf. he I!£ M 

1ri6 taoM4 ....... 
�-- �). --u.. . ftlat.toiiiJIAliJ' 

.. .._. -- •w- .. ..... �- • ...,.19 ..... 

' . J.Uake . ... lt�A. .. ............ ., - .... •JMA - - ,_ 
·•I � PI .--. t6 · � a "- ..-Il't 



tbill �lloiMlbt.p. 
lt .,...... -� \Met ·-b. �--· .. ., ' 011 too« 

ia\ah JIO'i epliMlita b na Of • � ia •'t'TiV of lh• ._.. 

lllcftorpaiau.- !lh �u. 1a ho••••• -..nUll. b "Jat.t.oa­
atp to a'ibqea atatu i8 ut o� • • poeJ.tift aibopa ba�• 
ia41t•ta •.tthel' h«•aa•d po� •� a PI' ... of J"*Pl•ain.!Ds Qflpl.ftM 

�••in "atonatt withla the ho4f aa4 M7 t M bclihtt•• ot· a �-11ac 
ptqaiol�a.ic&l t:ot... A hiP poe:J.tift sd.tnse ba-o• UJ h· � 

with wt.d•lJ titt•Hatr attn,.. ta� «•p�a4S:ns oa wh•th•• tb• MiMl 
S. »Mk£11 · •pleted w nphtt• ad. oa tlttt "'• of a1uapa .. -tUol'- to 

Wh-ich ih• ha(b' �i.eRU are at t.hat •1lD• �tdap�cl (Uluoa I iMt 196-'J, 
OH.r ,.  196.$, p.81S ) .  

CAuUon should 'b• •nniaed when COJteifiel'ill& the ft'Ue 

"r -- <196-So. 1961) ill la._ t)f • Mlat;!oaablp be�-- fM4 Uataket 
aibupn aiat• , Nl<i •td.li'\1 \o 'ill• • '�f6• Th• Wf•r • fa 
�lClHAca to auta.t• amt �iollaw �.nt.ou U1 • eQUo 1 aol._, 

ha. terata ot ditkOHAt ill..-. �� .tl-tD1ti ...-ar ( toa ,  194'b) . Ucl 

the e1'teow ot aw bal � ot VJ'A .,.. BQ't w pl:la JA b 

....._ ot u-., l!£1 t1 ae U. -.......s • •· lt fldloul � '-
pr,at• t $at -�- ' .  ...ut. 1a tooct tzatalte 

clW , """' 1966),.  
....... ....... laU .,.... . ..  --lai- ot 

�· :dtk •  ._ ,._  , �  ... ....... ... 
'-4 uW.. It sa ottv ·� • ...... ot •• .. lt 
- �  ... q' 

-·-- '- ---· •t 
��-- .f ..... 

----- -



OMI EllECil .  Ol p!iJJW)UO:PINAL Y!lVSl�W Ol' C.AallD Off I'O.OD D!AU 

DIZlODVCftiOB 

A aupplr o f  aitros•n inadequate to eatiaf) the srowth re quirements 

of the ruen microol' ani s is a major limittna tac tor in the utUieation 

o t  low quality roupasee by ruali.neta .  The inc.J"e&s4ul vo1untar1 intake 

ot theae rouJbaaee when supplement• of urea are ad4ed to the 4iet or 

directly to the rumen haa iD seneral 'been attribut•d to changes in the 

rate of o.lluloae 4iceatioa ill the J'Wilea (Cluk • QuiA ,  1 9'1 ; JU.uter . 

1 9641 ,  p . 287 1 Coo•be • b1be , 1963) . 

'the efteota o f  an il'aproved aitJ"Os-n atatws of the aniaal sometime• 

found .men auppleaentat ion with vea ill ••de ( e . , .  • Cooeb• & ':ri'be • 196'> 

haa recentlJ attracted eome at tention . 

Moir &: Han-u ( 1962)  ted aheep a constet amount o t  a •;soipurified" 

ration in which oal.r the n itrogen content wae varied . Three animals 
nre aiva intraduodeaal intwliou o t  a cue ill prepua�ion eo u to keep 

the total nt.tropa input ooaatut u the di•t•l7 nitrogeJS iiltake wu 

•ucceaeivel1 racluoed fro• 12 .2-2.2  g/daJ . l)rJ matter iAtake and rate 

o t  eatJ.aa of • t.hree aheep roaJ.ae4 coutut \hroupout the HllP of 

4ieta fe4. Ill cont.l'aet , the 0, utter ll&taa• and rat• of eatia& o f  

uauppleant•cl aheep "�'• ,....atlJ .-.4la eel when the 41.etaf7 n itropn 

illtan 4ecnaae4 below 6 a/87• lt ... ••CP•t•4 ttaat. the oba.,..e4 

raapo .. e 1a too iatake �tr the auppl•uu4 ehMp wa �W>t qtir•l1 ctu• 
to banana ao,i'Yf.tJ ot tU .-en •1oroorpnuaa. 

lA U.• pneea\ •qertaaau . iatrad'U•4•aal ta tutoae  of a 

a ... u. PJ'eparatio - ..... .aauiaUr•4 t. ••••P fH a nucha• low 1D 
• 



latn.e who tU inf'u.a&ou "" ••4• Poh c�q. and , u u 1•t•r 

_,.,.illata • at ,_7 4&1 t».te"ala. 

Duri.at \be ••ur•• ot the peaeat etuq , ihe re•talta of • 

51 

abailar ta••tiptioa WH HJ)Ol"te4 (Bp.ll & Mob. 196J; lpa , 1 96,. ,b ,o . 

1966) .  !heM haYe beea 41•euaeed ht Qhapter 1 o f  this theafJI .  

§hter M4 bou•ill• ioD!7 cnaabJte4 •••• ,  16-28 montha of ap wre used. 

PeJ'apex er pol.nrowleae oaan1tlae "" iaaerted h the cSuoclea.ua about 

10oa auGal. to the w lol'WI. 
rib-bed (Hcl:Joaald• 19,}) locaU.oa of the Oll!Ululae were eaplore«. The 

uilaala .... bouaect tnucwa ia inclS.vicSual atuu in wnioh ther wre 
:rtatraiaed by head-atoob u4 a alias. Sta1aleaa ateel aeah aeparatOJ'e 

»1act4 under tht ateel �ri1Le tl�• of the atancla allo .. d the aeparate 

oolltatioa of faeoea ucl uria.e. Haxtau •tthb 4a7 teaJHtratve 
variation in the J'OQa houua th• uiaala ... approaiaatel.J 20°0. 

lkl· !he food wu ch•lte4, threshed uort rotatiJ>n JT•sr••• h&J (fable 1 ) .  

tABlJl 1 .  Coa»oaitioa of the chatte4 rJ•VU• at•••• !he 
vuiation ae cble ill pQ-t • to ditter•noea bttfttm the 'ba,oh•• 
of et•••· 

D.K. 
(l) 

,,..,,. 

the •••Cle• •'"• " . Aab.a •"-' buftaU.c .u aeu boa oenitt. 
.,..,. aa4 Ma•• .-n lna 1M11 t.ot�U.iaq.ioJl nth otb• ·Uat apHie• • 

W.kt' •• ·Ml lk- Con•• 1 •• wu• .... _, 1 ao,, .· Ge 



all. tiflee . The ah••P -�· feel OA the qepo• outf I J' a aUilnul of 

21 411f• tJ•Iore tQ& .xpe�iabt ooueacect . 

!etw!itl! g4 •RW!t!1•• lnittal].J . th• appvatu •••4 tor iat�ta• 

4uo4enal :1n.t·ua1ou ._. a sr•vitr feecl 8Jatea •• deau1b•4 b7 Vl.J'att 

(1 96Jt) • lu lat•r uperillents , DeL mlcropu»pa (1 , A .  Htap•a Uci cto .  t 

SUJ'•7 • gl&Ad ) .. ,.. vaed. Xlatra••aou iaf1&8iou ftre ... uaina a 

graYitl teed .rat••· 

!)le oueiD p.-epa.ratlon, whtoa oa ocunud.ou wu ••talateS'ecl into 

th• ftod .. ua , wu a •tu aolulJle oa1oiu .Ut ot aillt ;p.roteb. 

( ncaa.ll.A", � Laborato•t•• • (N . Z . ) :Ltd , Palae.ratu !lonh) .  '!'he 

ooapoa1 tioa of "kei.laa",  heHalt•.r Hfeft'tcl to u oue tn ,  •• givn 
by the aaaufaoturer waa t• 

Protela 90.0. 
t 1 . 8 

Mialeral e.lta ).8 
Mote�• 4.0 
Glycer,l aoao-oleat• o.\ 

Jflvopa ccmteat q eatt.aatetl 'b7 \lle l�eld&hl n•ho4 aa 1).  9-14. ,, 
&7 •:ifhl. Bo1uti.ou ot oueb ..,.. u4e 'll> the clq before th•J' ..,.. 

· J"equih.d b7 tu a44ttioa. of u &J»l'OPiate yolue of wan (c. J0°C) 
wehicrle, ahakec ¥i&Ol'"Ouaq gd alloftci to ltt�Ad •••niaht. lxoept where 

atat•d• tll• whloltt -.. • aalt .. lu.tio u 4Horibe4 1t7 8lattr • Mutia 

(1;62) , t.oteai.o nth 4uo4eaal coat•t• ua h•�•ft•• .-teFn4 to u 

•f'Jlq:t•r•• Saline". A oeoeat•••• •took •1utioa ... •toH4 d ,•c 
•• 4iilat• .. ••crutre4 with ..,. tap •••�"• ,_.,. ••.-• •••••«, all 

i.lduioae ..re • •t a o uta� ra\e for • lhr . pel'lod oo.tlleiAI •lth 

Ut.• ,.. ..... ,to Qt ,. •• , .... 

btl611 g4 MOUlt• All ...._, ot •&pri food •»Pl'f*illa\tq ,_ u 

...... ot _,.ott4 b'*- _. otf•Mf at I. JOita � ,.-... :a..u.•·• 

._. ooU..\M Md •lch.ct •• the •• f • 1-b · t••&t ,. .. �a.. ftl7 

1 
L 



•tt•l' (OM) · b� ,_. •&all aJMep ea. Hell · · claJ wu ot.ta1n•4 l»r l.tD• 

'-"•'�ut the )Jf refue4 ·tra the JM. •11•••· 

h.ter utue wu ... a.ave4 b7 ctet•»•iahg � ,...uae aft• altJuo 
••• 41.. of heeh tap atu had been offered at the till• of f•edbC• 

lJJtiae aa4 taecee ftl'e collected OJlCe dai]J- illtletiatelJ ulore the 

pena.ta:U.oa ot treah food. VJ>iae •• �ollecteiil in a polJtheae bottle 
cota1a1ns 10 111 • .,r ,. �so4• 

Suples of food , tood ree1duee aad ta.ece.a tor mt det•l'miaa:tioa 

••n takea u� u.4 4r14t4 tor altu b a forMd•dr&ught. •••• at 9Q-9Z0c. 

I&SDm ,lt•lMf.t Ui'tltiM• iupl• ot tood u« food reeta•• to• 
�d.t"IU (N) ••tiaat ioa  wee tun. froa th• o'f'ea 4riecl ntel'tal. lor 

eaoh e1utep, a btal..k IIUJ)le ot foo4 1"ea 14uee wu u4e b1 poo1:l.ba eu»• 

ea.raplee take» fro. nch d&7 •a retuaale 1a p:ropel'tiol:t to the a.110uat 

retueed. N wae eatilulte4 on each clta1 • a  uria4117 aa4 faecal sup1ea or , 

Dell 01111 the aean daU, J output 1fM requir'ed, o.n eaaplea bulked q 

tor teo4 �ai4uea. .,..b.,- Afl<i faeoal aupl•• ft're atore4 at -5•0. 
Jr•puatioA ot taMal ... ,1•• �o .. aa.lJaia -.. u •••oribed b7 .hia • 

J•hi.r.u:kel (1 961 ) .  

llta4 H!I;IH•• Juplu "" oolleot.etl hto h.,araue4 q•taa•• trOll 

a cdh.UJ' ba••t•d iat.o the �uplar ••ill• .,...,_ie•4 qrta .. • OU• 
t.ta4ac 1-1 al • .  t U4\d4 ..-•tth a . P ,  "" -.4 •• auplua b�o• tor 

102 •etaaa•ln. •• oathet-. (8tert:ru • li• 2. A11t:a aat aaa"-r• 
Lt4, toal4ea ) ftH iavo._.. IJlto .. -.. jllpW ••u tt. lq b•fOH 
.-.qv.ir .. •4 ke:pt IWd atb MJUillUM Mllae (0. 9J'  Jt•Cl) ._ aot iD 

-·· 

latlaitoQ ... -- ., . .... »lu• 

(..,.tr,....S.J.o•tt, • ·' � '  u.a • .a. , oat qpoalt uau&-. J •1• ol •·• 
....-.. aolu•t•n ... •• w JJ 111 .. 'Wit.- •••u. O.M lfatl) .  



S.e4Ute1J b•f�.n f••�U.••• 10 •l· ot the df• ue la�u .. d. t.ato tJt• 
jup� ••'- ttufoush a catbetel!' Mcl 8 111. bllH>cl euple• "" Uba 

iat41att)7 bttOJ't dJ• 1a3eottoa a4 at 10. 20 aad ]0 Ilia afttl'' 
la�ectua. Pl.Nma •• ••paratecJ b7 eat�Uua:tae at 1 a • coo ,. .. /•Sa 

in a S.nall il2 oeatll'lfup, rotor &1)4 (18 ,J()O .&) :..- 1.5 111A • .  

lleilla a hoau IV apeotrophotoaeter zeroed acabet tu ... plti ta!Ma 

1mlleUatel¥ 'betore d;fe !n.jectioa, the optical 4eaeitr' (O • .U. ) ot each 

auple waa coaparea. nth a atuclud aade �,. aUlaa 1 .0 ml . ot a 1 lD 

Q 411ut!Oa o t  the SnJectri 47• to lt.o al . of pluu. !ht Q .D .  at 

awo U.ae .. tou4 bJ utrapolatioa wtth tb6 aid of ••U.ocr aral* 
pape2'. .Ill• p:a..aaa volwlt ... tJum calcu1at•4 boa tl'lt• .,-•1••• tu 
0 .D" o.f the a,tu4ar4 aa4 the 411at1tm futol'a • 

fW.ej St�l ,;xo,lMt• :Blood ... plea were ce1ltl'ifu&e4 tor 10 miD. iD a 

111cro-capill..aq ceatritu.p (1.1.0 . ,  Model MB) ud pacad. cell Yol\Uie 

(PCV) 4tt•rmiae4 with the aid of  a •icro•uemat.ocrit Haul' (I .B.C.  ) �  

ataw; a•k!Y 
Rit£!1!1 cocteat o t  food ,  too4 l"eatclu•s • ta .. ea aa4 vue •• ••tiu.te4 5 . 

b,. a •••141cl"o l�e144hl Mtllod tUIUf a s. ..... x24o,. o•talrat {Hwqluiee • 

1 956) .  

Del! 1£!5•9 col\"at.ratJ.oa wu ••ttaatn bt ... btu•t naotioa ae 
•••••ill•• bJ' aonau, ..,.u.u1 ' lu-t« (1 M9) . IJ7ah1U.. •••ill• 
aDU alt.•ia (Stpa 6•1.-l. tcq) - uan u a • ...._ •• 

P.ro•••·tr•• pl•_. tor ••tl.Mt�• ot aillo uu OGiloeauat.ih 
... ,...,_,_. 'bf Wuti.rl.a pl.uma (1 .e •l• >  nth u •qua1 ,..1,.. ot oo14 
(1-,0e) auttlld •••r •• llloYlJ •••• nth �· autq a.o •t· 
•t co14 1• t•u�ae•U• •" .-oltatioa. A.ft•*' ,. .�a, tU hdk •' 
ta,.e p.o,.itaW • oe� •• h t. •••h. o•••� -..4 tile 
.,...... ..... m,.,., <-.._ .• �a.1 ).  
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(A) 
800 Sheep R (31 kg) 

600 

400 

200 

0 

0 · No Infusion 

0 Blaxters Saline ( 2L.jbay) 

(:j 50g Casein I Day 

[l} 15g . Urea I Day 

f&1 70g Casein/Day 

800 Sheep Y {32 kg)  (B )  

400 

200 

0 
800 

600 

400 

200 

0 

Sheep W (�7 kg ) . 
(C ) 

10 20 30 
Days 

Fig . 1 . The foo d  in take of the three sheep 
in Expt . 1 .  All in fusions were int o  the 
duo denum and were for 8hr commenc ing at the 
t ime of presentat ion ·o f fresh foo d .  

· Blaiter ' a  Salin e  ( 2 L/day ) was the treh ic le 
used to adm in is ter t he case in and · .urea . 



11!111 MiAo .U coaceatntioa aa ••aavn h .suitable al.ifluot• ot 
t• tiltnt• b7 the Jlethod of Roa•a (1 9,1) uPils le•oiae (Sirpa) M· 

a atan4ar4. 
Blood C02 waa eatia&t!d 'by the •ic�odiffttsioca •thod ot Conwar (1 957) . 
flle a.na�aia c.oNAeaced 11ithia 30 ain ot upl�. 
S:olu�• O!aoeatr�tioa -. deter iaed 7 the U)H• io�»- o t  tHeU.s poiat 

••tho4 uall.aa au on0t1eter (i'1tdte Aaeociatee lac . , Couecticut , Motl•l 
G6J) . In the oue o t  d:ltoct.Jl.al ooateate , ouolal.it7 was eatuate4 oa 

the aupeJ"Uatut toned br cotritus.ing the contents aa for plaaa. 

pnparatin . 

i!lllUH!JYAl. A!J. H!VI4'§ 
A .  O.f I>AILY lH'laADUOD:UAL llftVSlOU OF CASEIN. 

Th e  iaiU.al experiiiQ.ta ••:r• coueei'ne4 ri.th the effect• of dadl.J 
SbJ' iJltJ"acbtoclaal .infwlioU Of O&.ein OD •olute.J:7 food utake. The 

YUiet7 o f  reapouea obtaiztecl ia 11luatrate4 'b7 the tol.lowirls expui-

!!••w•' 1 .  #t�imiiJUi-�ir ,., ,,,,., •• '•' &•ws• ... 

A fter fl•• dqa ot cta1l.7 iat..aduodoal htuatou or 2 1.  of BlanaJ" •a 
hliu to -••• sheep , the a44lt� of o,utta (SO 1/0,) t o  th• Salh• 
eaua•4 u 1ii4.tial 4ep., ... io1S o t  t o  ilttak411 11. two of tbe aa.iMl.At 
(11&. 1a. b t  Jar 10) . B:f the tourn da, ot iatuioa ot th• ouaili 

,..,,...,ioa , ,_. - btake hA4 iltOMUe4 t ·�••lJ' 1� ot that 
laat•l' •a S.li¥�• all wu 1a lttithw npt.otq tht •••ta 

rith un.. (1' 11..,. fit• 1o ) u• BJMt•• •• $llJJl• �· <rla• 1lt) wa.a 

etieott.•• u ulata.lllial the t.a ..... 1...-:•1 ot ... .._ .  the •ftpt ot 
� · •. ,._, iaituMa t o-...41. -.  tf(Jl&l-...1 (ftt.. 1a) . · lo m-.... 

u iatldt• ........ ,.. .. '*'-' ..... 11' ...... ....... JO "*" 



of oaaeh& -.. •caia •44•4 to the llaai4t:r •a hliat (.1'11• 1'b .o,  lap �27 ) .  
lJlCJ'.Mial .... UOdt Of e ... la to ?0 c/.., #&11at4 liOth a tft#aJ.\OJT 
(111•· Ut) •• u irHIU� (tll• 1o)  iao:rtu. ta toocl latake. 

IR!tMtat 2. t:i::'tt:t!: Z'"' thtt! . !M lUtl• tlftot g (Qo·cl 

Du.rlna the firat of two , 1.5 4a, pertou . cla1l1 intracluo4t.aal. 

iatlaatou of 1 l..  ot Bl&llttr •a ialillt were si-••• to the two llhtep eunS.rl.as 
the ptYiou• opt�iae�t. hrin3 the a.eoond pti'W, casein ('0 IJ/4a7) 
- a44tcl to tht lll.uter •a Saliue . N balaac• wu tatt.at•cl durilla the 

l&n ' dafa ot tbe til'at ,.rio4 ucl the l.ut 8 ... of the aeoon.d. !ht 

caath preJtVatS.Oe hacl littlt ettect on foo4 htakt al�houp it 1Jipro••4 

N balaace aacl li't't weight gain (Table a> . 

TABLI 2. ltfect ot cla11)' intraduoclenal ia fua io-u  ot caaeia 
on illta.ke and apparent �U.patibiJ.tty ot er aatter , nS.t�a•n 
balance and u .•• w1sht chup of two ahtep. 

DM DM M r .. c&l 1J21'Ut&l!')' N tiye ... 
intake clipat• intake tf . N balece wipt 
(a/Aq )  t.lllliiJ · (a/daJ) (c/d.aJ) <&I�> (g/d�) oh..-.-

4 . .  - 1  · '�sa/erl 

1 l . Blaxt•� ·· 620 Salin•/dq 
C...la (SOs) $a 1 l.Jtaat•� ·· 6,7 
Dll!tffltu . 

t 

1 l.JU.to •• "' 
S.l ..... ,.., 
ca..ta (JGa) ill 
1 1.. Jl.a.s\w •• · �a 
II&ANat& . . . 

Sheep 1 
ss.a s. S? 

,...7 1a.n 
••P • 

4t.Af lt.ze 
.. 

so., 1 1 .0,. 

. I ; 

,. 1& .1.11 •1 . 1 1  -o.oaJ 

).22 4.51 ., . .... +O.ot' 
fll • " lt 



!'f!tta•n' J· tt.•!!:fti.ft:L�K:iJ••e•&•s•• .,a. &Ma•• v. 
fllr•• aai.Hl• r•••'-"fed 4ailf' 1atra4'Uo4•a&l intueioaa o�t ?50 m1 . 

o f  ei�er Bl.axter •a Saline , water os- 1j eodiu ,phoapha-te (Na,a1P0,. 1a JO, 
EJQ. & Koir , 196, ) .  A aiaeral mix couiatins ot NaOl . eaco,. Ca21tPOft t  

MgS0�.7H,aO, ltCl u 4  trace elements in the ratio ltOs17 t.20s 12 s 8 : }  (Moir 

& 111U'r1a , 1962 )  wae a44eil '� the cha.tt of the animal which r•ceiYed \he 

R!l.! 
1 - 5 

6 -18 

12 -18 

19 -39 
23-29 
as 

:e•rU.n\!l, 
Ho infuaion 

latwlioA ot wehicle (?JO •1./da, ) 
Skeep J2 ,  •teJ> 

'1 , Bt...ter • a kliae 
4 ,  .S041u pho•pb.ate 

J'bet I bal.aace collectioa periocl 

eueiD ('Os/cl&J') adcled to each Tehicle 
Second I balance collection period 
Sheep '2 reaqvecl f.aa experiaent 

because o t  leaking cannula 
The data for N 'bala.aoe , )')M intake , and cU.gestibUity tor t)le two l'f 

ba�ance collection perioda ar. �i._n in fable J. 

f'ABL'I ). Nitroa-o 'baluce , atake &lld ppareat dipstibilit7 ot 
dr7 utter •�rt 4ifterellt Yehicl.e• •••• ued to a4aiAbttl' . dailJ 
btra4.uo4eaa1 inflaaiou o f  oaaelD. to three •h••P • 

••eJP04(750a1./d*F) 
eu.u. {�1/'clAr ) ia . ?JOI&l.Ha..,.,. 

iillf · 11 I 

iSi • i 
utu• clip•t· utu.. <llclaf > i!DllltJ <at••r > 

g t • .  

66At JG,4 1 ,.,, 

,, 
.h . ., i+?. J 

.,1 6.81 

,,, 1).?' 

6JJ 
I I 

.o.o8 

f d -

:-'-7 
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facing, p. 58 

SHEEP 52 ( Vehicle - Water)  0 No Infusion 
0 Vehicle ( 750mi/Day) 
-� Vehicle (750 mi.jDay )+  Casein_ ( 50g/Ooy ) · 

· � Water ( 750 mi./Day) +  Casein (50g/Doy ) 
Ill] Water ( 750 mi/Day ) 

SHEEP 5 1  ( Vehicle - Blaxter's Saline ) 

S H E E P  4 ( Vehicle - Sodium Phosphate ) 

10 20 
DAYS 

30 40 

Fig . 2 .  Expt . 3 .  A compar ison o f  the e f fec t s  on food intake 
whe n  c as e in ( 50g/day ) was in fused in to the duodenum in 
three d i fferent veh ic les . The veh ic les were 750m l . n f  
( a )  water , (b ) Blax t er • s  Saline and ( c )  1 %  Na2HP0'+ . 1 2H2_o . The 
in fus ions were for 8hr commenc ing at the t ime o f  presen tat ion 
o f  fresh food . Lit tle e f fec t  on food intake was apparent 

, except on the f irs t day that easP-in •as added t o  the ve hic les 
and in (b ) and (c ) • when the vehic le was c han ge d to water for 
one day and on the day fo llowing the intraduodenal infus ion 
o f  750ml .  water . 



flwl'• ... ao auke4 d.if'.fft'ftac• Sa Dll iahb betften the two peJ"1o4a (aee 
alao na. a> alt.ho•trh the l.arutoa ot the caaet.a prepu-at:loll reeulteil in 

an improved l'l baluu:e. !JoqRipt meuueaente. u4e on Pare 1 ,  6,  10, '' ' ' 
a4 17 indicated little chaaae dv1ns thu U.ae ••••u aulaauelllents macte 

towards the .nd ot the cuein infuai.on period (Dqa 2"1 u4 29 ) indicatecS 

a aatn •• ahown below. 

s . s .  

Li••••taht (ka) 
Be tore caaein Durin1 caaein . 

<••u o t  5 M ipinp ) (ae&Jl o t  2 niS)linp ) 

,1 .0 
}1 ., 2  
:so.s -

... 

la oontraet. to the Jli'&Yiou experiaent aa increue in DM intake 1>7 

the three aheep wu evident 011 the ftJ-at da, of the actdit ioa o f  casein 

to the vehicles (DilJ 19,  11&• a.,b , c ) .  !'hie waa not evident on the 

tiret 4a;r of vehicle inft.Ution (Day 6 ) .  In addition , &en tbe casein 

had been infueed fer 1 1  ... 13 4&7• •  a change in the cuein vehicle troll 
Bluter •s  Saline or Phoaphate to water tor one 4&7 1  ••• aoco•panied bY 

an iacreue 111 DM intake on that da7 (Day 30 ,  7ig. Zb t nay )a ,  fig. 2c ) .  

'the in.f'u•1oa O·f Utll' aloae had DO effect. 1n OD& an1.Jial (D� ''• rtg. 2b) 

but II&,J hav• iaor••••4 the toot btake of the other (DaJ )6, ?la. 2o ) .  
112 ea.oh liutte•• • oa the clay tollowtaa the iatu:lon ot water alou , • 
'"'"leat iao••u• h DM iabk• Mct1,11'7ecl. 

M\8 BMB&W 4Jritl e&ly !lf!!ltM.· et Jhl tw¥ PUW4Na 
0a hf'• a .  1ft, 1 8 ,  .aJ •• al ot th• pr••to• ..,_.illnt , pla••• 

'fOlae , POV aad pla•• )'Hteia coJlOeAtJ"atioa -.. eat1Mt•4 oa 'bloo4 

..... � • .a•n .t.llladia-.11 b•f6ft ttl• P••eatat.ioa •t b'eal\ fea4. !Ill• 
reaulta (tat.l• 4)  av.cpat • pro8ft••1•• h.._clilullea 1n Sheo lt u ,, 1 



1 ra 1 t n 

111 t , I t. t ·_ . I' . i � 

Vtblela . 

V•biel. + , ... la 

a . a .  ot ..-

.• . . , ..... 

Vehicle 
Veblole + o ... b 

.a .a .  •t ••�:�• 

V.Ul• 
'•lt.i•l• • ... .... 
a .a, I .... . 

YQIAl..l 
Y•llhlA + •••4a 
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i t  - �·  ; ·  - �� . . I 

Y•M�, llut•r •e Y•bltlt� IMi• 
U I EM���- ' PI . . ..... ,& 11 

Velv.'ll..., •••• ia_.. (al./dat) 
.,., 1oW 

v.i.a• yeJu• (•1·/-) 

510 
?J) 
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JJI 

+ a -
ra.oal ww• "tp'tat (fl-,) 

.,, 
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11)9 
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a •MtUill' ohac• •• ao• ••W•Dt :Sa ehMP 'a boa tu ••aiJ.a\l.le uta 
Wilicll was o"b'ta1ue4 6!Et:J" a ll'Jol"'••' Jll'ia4. 

nay 

a 
1 4 ) 

) 
18  ) 

2' ) 
) 

28 ) 

fGLI 4. l>lQ_. Yol�·· (PV ,111. ) pacud c•ll YOlltlt• (POV ,�) ucl 
plUita proteh coaoe:nt••tioa (P,I/100111. )  ot the tllret elteep 

Nature --- · .. SBDP '1 .S_QIP Si! ot (Vehul• .Na2D04l ( VlildAle , ( V•ld,,olt, water )  
taluio» Blaxter •e Saltu) 

" PC: V Pl> PV PCV :PP PV P<JV l>P 

loa• 1 1fe0  ,. 7-.61 1Bt() J' lL. 1 6  1480 J6 s.es 
' 1 480 :50 6. 1)  1400 '' 7 .. 36 1 3,0  " 7.76 

Vehicle 
1 480 as 6.00 1,,., ,. 7·1 } 1210 " 7·50 

Yehlo lt 1!SOO 28 1·00 . 1550 J1 7.51 
plu No <lata a•aJ.lable 

oaaeirl 1100 26 '·� 1660 2:9 ,.,8 

hl'ther evtctence that a chage with tin ha.<l o��urred in tlse water 

metabolua ot sheep 4 wul S1 ia t�hown 1n table '• the tafusion ot 

cuei.D telld41d to 1D4:&"tuua• tb.e u:o\tllt o t  water dnmk , the yolue of' 
Vi.u •xcret.cl Ud r.duce th• out 0\ltput of wat• la tile faeo.a . 

hrbc the ••• :pel'1o4 ,  th• .JeHUtase ot Jlf 1n tQ t••••• ture ... 4 

nth onl.J' a elifh\ ohalls• ta the ctail.J outJ�t o t  taeoal »M • .  

Whatller thee• ollaape in water utaboliia• were oau.ee4 \'J7 the 

Ul'-ioll o� oaa•S.. u b7 the l•asth o t  tt.ae the 8haep •••• ted the low 

q�Utr diet 1• Dot reftale·ct bJ' th•s• Haulta . lh•J auas••tea
' that 

u1••• •••••'- fatlliU.ea ._. aYaU•ble t it trtuld be llapueittle to 

Sat�t �· rMul•• of twther •••«'1•• of tb• •ffeett& of 4&1� 

!.atutou ot culuh. !he .ttect n fooel iAtU. ot • .._. ln th• 
•••&�� .Oi•1• ( ,...,.., J) abo ,.._,., t:o tke O:Mpldit.r of tile 

•lbatiO. &114 po'f�ct•Cl a ·� o.e• to.- eum.t.rd.nt tu •ttecte ot n.n 
•• J.ahatou . ,..,.,.., •k . .,.. U•ntoH ooafW4 to. it�Y••icatut 
th.• effBta ot •ta� 8aw at.a� ibtu#.ou •'"* at latArrala et 
' ... "' .... . 



tU.U &. lttee� t ou•ia dose ,..,. �· lc>o4 utate ,  
faecal aa4 vU»7 uoHtie» ol �• •• .,. 

llaxtu- '• klille 
50 .  c: ... h 
75 I ou•b 

&laatn 'a Salia• 

50 s  .... ill 
'' c oue:la 

&lutu •• $alia• 
50 '  .... u 
, ,  .... u 

Baxter •a S&lt.a• 

so • .... s.a 
,, a oueh 

Blatq ' •  Salilte 
so s .... a 
'' . .... ... 

ll.axWr ' •  saUu 
so s .... �.a 
" .... ... 

Bta.�•� •a lalia• 
SO I ou•ill 7' . .... 111 

Bl.alttu •• aaUu 
JG . .... .. 
., . .... Sa 

HMD. �� M-�fueloa lntue!oa a, � aftel' that ot 
co-.'"1 dare Wueio 

''' + 109 
792 ; ,,., 
750 ;  ,,., -
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( A ) 

800 , . 

•t---

Sal i ne 

� ..---- ..-----..----

Case in  
' � 

1---r--- -

0 0 

'-
Q) 
0 -
� E 
,._ -
0 ...::t:. 
c c :::) :::) '-

g 0 
<( 

( B )  Sal i ne 
2000 

Casei n 
' ,.---"--

� � 
1000 1---

0 2 4 6 8 2 4 6 
Days 

Fig. 3. E:xpt - 5 .  Effec t of intra duodenal in fus ions o f· 
750ml . Blax t e r  • a  Sal in e alone ( S a l i n e ) and c on t a in ing 
50g c as e in ( Case in )  on (a ) food in t ake an d (b ) vo lun tary 
wa ter in t ake . Mean o f  four she e p .  In fus ions we re for 
8hr c ommenc in g  at the t ime o f  pre s e n t a t ion o f  fresh food . 
On the f ir s t  o f  t wo in fus ion days , t wo s h e e p  we re giv en 

· 

Sa l ine and the o ther two , Case in .  On the second · i n fus ion 
day , s ix days later ,  th,e trea t me n t s  we re revers e d � 

,........_.---

r--1---



B. a!@l ill or�. or . ap«<L§ l!!WROJ!.YAL 1ftiVSIC� 0,. SA�IU 
!n!•�•at .1• Ittrttwut•au Hif!!!oU .. at ew&a am M. §J!r t•t!:od 
iaonu:eCl food aa4 watel" uuu • tlla .,_, of illfui.oa an tJum dtd 

a aitl11U btuaioa of Blallt.r '• S.lia• (p ..c::0.05, p. <:.0.01 nap.ott••ll l  

fig. 3 ) .  'rh •  in fualo.a o f  llax._,. • •  Salil&e waa , in tact , aooo•paaU4 
bJ • .. u \leer•••• o f  11.?0 •1· in tu uotult ot water d.hak (atat1at icall.J 

not aiauitiou.t ) .  lt ••• withou·t olJYlOu efteot o.n food btalw., lo 

atatiati.Oallr aiplti.caat etfeoh were 4ttt .. ua oa the clq att•• 

iAtuioa al.thouJ):& th•H na a ... 4eOI'.aae of � al . b T01Utat7 
•t•r la take ea the dq aft•r the utta•S..a of aaeia . 

!gwilleat . 6. D• e fteot ot do•• ratt of oua1a ... ezuinect wd.aa 

three eheep O f  aUilar li•e•i&'t t &le &a4 hJatOJ7• file irtabeate , 

•ppliecl a'i ab 4A7 inttu••ala ill a } x ' tat!a .Sq11&J'e anaas••••' •  ftre 

intra4uodenal !.Dt·ueiozu' oft 

1 .  ?50 llll .  ot Bl.ut F '• S.liu, 

2. Caa•in (.50s) ia ?50 al. o t  EJ.axter •e Saltne , 

:;. ouau (7,g) a 750 1 .  of il•t•r '• SaU.ae . 

On eaoh illfu•ioa d&J ; !.loocl .... p1•• fol' eaU.aa\ioa ot packed oeU 

voluae . Co2 aa4 plaaa u:Lao ao14 ooat.n� were t� iue4iatel,J befo_.e 

the atut of illtUaloa aa4 lt,  8 Ud 2�u later. Jitropa balaaM IM 

eat1eaate4 clul-ua the atx clqa preorilaa the tbat iahaioa 4•7 · 

J'ol' •••h ........ llt , tlW .... tol" fooel -· •• , •• u••· · faM&l Q.4 

•llaur •xo"•toa oa th• O,f ot ua tu dq aft•• \ha\ of iatuio». nte 
Oil� Wlt)a, the .... Q)lt•aM4 U the UNl Ot ' ..,.. , U. ) ..,. 

•••ut•ll' P••••lrl• \Ut o:f tahaioa aa4 "' •••oacl _. tlliH hJ• 
to3.lo•b• tafuioa (the ... 4a .... 1 _,.,., Ml• '). 

a. tHataea.ta UU..ct la 'll•il' et'leet\ oa food iatak•• CollJQ'•d 

wltb •• •u\rol ..,. • f-ood b•:ak• .. ....._. .... o \M d&r ot iaflUiiP 
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ot ,. . .... s.. ' .... ........... .. ,, . .... u ... ·••tau-. .... (f*'bl• 6) . 



Vohat..,. wa.te� iatake waa re4uoe� ($ th• ctq o f  hfueion ot 

llutt,. •• Salhe . thJ.a ..- in ool!tr-.t to the elteou ot tu two 

cue ilt t.rtatlllea.• • Dtitller o t  whi(th bad. o'bYioua ette.ote ca that dar. 
On the ••1 a:ftel" tafullioA, decreuea in Obki!lg wre :reooFde-4 with 

&.ll tl'eatmenta 1 they wre not e-tatiat1c•U7 eignificant. 

All treatments wel!'e &e4oapuiecl b;y an incrtaae ia uri!ulJ7 volwae 

on the day of infusion ; the graateet beua re.cordec when 7'8 ouein 

-.a acirainiatel"ed . 

Faecal dry otter output wu hclllcect on tb.e day ot 1ntua1on of 
1.5s caa.in. h contrast , a ai.tlilu effect wu not a.ppueat oea !50g 

oueia wae adaiai8tere4 l iaetead , an ucreue waa reoorclecl OD th• 
4q a.tter infusion. loth ouein tl'e-Atment• tencled. to Sllcreue the 

faecal excretion ot ntel" on the 4a, o t  tntu.11on J <>n17 that toJt ?Sa 
caaeia was statistically sign�ticant . 

On the da, ot 1Atueion , both casein treatment• elic ited an 

iaor•••• in the output o f  nitroaen in the faeces and urine . h•o•l 

ni\l"O.&eu eoncentrat1oa wae alae increq•d • U\oreQea et leaaeF 

asnitude were obeerYed on �h• day att•r tntuaica . 

61 

Ni.t£!1!11: ,balyo• ae eati.IIJated on each alleep t the eta.rt of the 

expel"iaent iadioa • a dail¥ et loa• ot o. sg, 0.63 aacl o.,, a nitrogu. 

AIR!£�� .. ,.� ret•atipn (!abl• ?} . Coa�4 with the control da7e , 

total wat•r · iatake na taor ... •o on \he ft1 ot lafu•1cm b7 all ttlttee 

veat .. at• • lt .,.. uat ..,.ke4 wbtn c.._lD .,... !ahaed. Althou.p 

the � veat•••t• •r• u�J.•d ., u uereu• ill . .. -...- o•tpu• 

a tll• a, o l  uttt•to• ,  • .,_._, "••ntioD a....... that u,. It 

wu ,_,ics l••ll •••lldac 1Js the oqe ot the J01 •-•la v•••••• • tlle 

oalJ oQe to e11ott a Wl'•u• la foot ••--· loth •••.1 .. ._,. 

iatU. Ud appana\ •'- Ht41 n-. ftr• HftOM .. the .., att_. 

ialv.atoa. 



facing p .  62 
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(f) 0 zr: 
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( A )  
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(C ) 

'\ 
> 28 

o-o·---f · � 
Infusion I 
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-g 2.6 
.X: 0 0 a.. 

�x�V . /1 ---x . 
���:::=- ---=:::::::::. !I 0 

Infusion 
.----r---r-�- /1 ----. 

o Bloxter 's Sal i ne (750 ml .)  

x Casein (50g )  

v Casein ( 75g ) 

I S. E. of M eans 

· o..--4r----,--s-- //
----.24 

HOURS 

Fig . 4 .  Expt . 6 .  Effe c t  of int�a duodenal 

infus ions of 750m l . Blaxter ' s  Salin e c o n t a in ing 
0 ,  50 and 75g c as e in on (a ) plasma amino ac id. 

concentrat ion , (b ) packe d c e l l  vo lume and 
(c ) blood C02 c ontent . Mean of three shee p .  



&1oo4 ohv•.:i•n•tie•. Pl.aua •Lao · ••14 .,oacdtrati<>a roae .•ore 
att.r the b tuaio�t o t  7;, ••••in than O·.f 'o• oaM,ib J n• �hazsst .... 
detected mea Bl.ut.er •e lalhe waa u taeed (i'i8• Ita ) .  

there waa ao ditferenee betw•en tl'e ataeats ill tbeil' effeot oa 

pftck•d cell Yoluae (PCV • Fig. ltb ) .  ilood c.o2 content decreaeed 

ctuug the daJ o f  infueion ot Blater •a Saline to a miailllllll at th• 

8b.r aa.mplina •hereaa lor the two cuein tr•atmenta , it tencied to'MU:'d 
a IIU bum at tl;lat time U':lg. 4o:) . ln contra•t to samples taken 
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iaaed.iatel7 be fore the atart et intueton (Ohr ) ,  a!pit1cant ditfereacea 
exiated bet"" U.atlaeate 1n the cue o f  both .PCV (p.d:. o.o; ) and bloocl 

002 CODCe.ntratiOD (p-< O.Q,) at lAthr. 
fABU 7 .  �· etf•ote oa a pp· rent water retention 
o f  bt"aduodAtaal inh.,ions c:, t  O ,  .50 an.4 7'g ca.sau .  
Data trom !able 6 and are · the meu o f  three aheep. 

.lb:;periatental 
pe.l"iod 

tt.an o r  control 
d$..78 

Iatuaion daJ 
Dill •tt•r 1AhaiJ>a 

f!otal water intake Watel" output 

( wa t.er drunk t in 
feed r. iJl,fuaedl 

· ml./&t7) 

( faecal + 
ur1aa1"1 ··�·l" t 

•1./day} 

11l1 O.tn u;,r 
,,8 

!101 C lN 

7,1 CAB� 
?22 

1 179 
?9J 

c. eoapl•U•• c.t u. atac.N ••••ia•• • t•o or tb 

Apparent 
r-eteutio�a 

. •• 1A u att•pt to o� a. cU.t1oaal ••lctnc• o th• etteou ol 



oueu ••• rate en to..,_ ilttak•• kltM-tb.toclenal btuai�ao of "' • a aa4 
Its oaeei»/ks lin••i.Pt tn 7,_1. ilntv •s ialue .... ude •t eix 
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4ar in'lu't'al.w. ftutra •r• three 18 a,· �iou �.iAs •eh ot whtoh, 

each tftatlleat wu adm!n:istend te •••h �al. the nquuce of 

trut•enta in e ao:ll, pel"lo4 -.s aele<Jte4 ra:utoml7. 
Xh Ohe sheep (No. 42 , !able 8) the !ta,D1tu4e ot ihe tnuo••• in 

food i.D.tal«l decreaaed with aoreaa�e casein do�ut rate •hereu 1:n the 

other , the 2 all=& s . w .  treataent e114ited a peater ina-eue than 414 
the 18/k; 1 .  W .  tl"$attlent. 

'fADU 8. itfeo.u on toeci iatake of b1.radu4clenal 
htu:•l•u ot 1 • 2 uti •c euein/ka bodJ' ••taht. 
HeAD el tbree obaenatioll•·  

Oaaeia dose 
l'"&te 

(a/kg :a . w .. ) 

KeAa 111-take cm the ' or• 
paoece4U, \hat 

Intake ell 4&7 o t  Mean iiltak• on the 

1 
2 .. 

1 
I 
it. 

$ .1. et UUIJ 

of iat'\uJion 

saa 
,,, 
'" 

+ 1 1  
• 

iatuaton ) dar• tollowins 
ihtueioa . 

, <a mctw> 
SIBP Ita 

7S5 768 
6)2 

+ 'J7 ... 

oa» ,a 
4?1 
�" 'If 

+ 1 9 ... 

.. 

,., '" ,, 
+ 1 1  -

at 

., ... . , ...... la �-· J that wtlA•• 0�--- ..., . ... ia 

th• aatve ot th• iaNiolh 4all7 1#:l�A41loMI•1 !afulou o t  u•f.a 
"" •U*J"ot)¥ trf.thwt .... etteot• • to 4 !tttako•• OH •t.lOh 
ehuet .,._ •• to M u ta� b.fuioa 61 . ....._, •• tlWJ 
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!AIY t• tU •tt•••• of JJtH•·4$aa 81tJ" ill•ra4uo4-..l b.IP1o•• t¥t ••• '- u4 et 1'-"" •a lal.ilie _, "'» 
.· gtra4uou.-.l iafv•toM ot •'**' • 

..,_ria•n·tal 
,. ... . 

roo u.••· · Cc · . .., )  

·ii• 
. , 1, 117 

lfo ... i&'-to• toa'\nl '" *···· · . JJ? ''' ''' JJI J?6 Ji� .., ot iatuka •1§. sit ;tU ..-11 +3@ . t''l . t!l +1'71 

KeM ot ?J. ,.. lr 11' +41 +118 
root utu. tc 1*/0.h) 

.. • lafuloJi .oatnl lt1' �?I ... afl Sf:fl .,., hr ot ialdioo i;& . , , •IJ =M -1J· . . tO nd! 
Jfeq of ?J,, 9IJ l 116 · ... .,. 

. . . I. · .. 1 . 

.... ot "' •  fit t. "116 �� +11J 

Bo .. ':tatu.ioa •••U.l att IMJ ot la'-lotl +ltO 

Jleu ot ?J. 
·9ft • 116 

..... al. 4r.r ....... (t/,.,) 
J26 1ft IJ9 }2

. 
8 )1 

.
. •. 9 

t8 . t11 ,.Q * +11 

• lo .. S..tu.._ co.a'-'01 la i»&• .... .t *Ae fMI' ,.,._. ,_..Mal tQ 
...... .,.,. ..... 

•• ,..,. .. ..,. ,, iatut 
•••v••t.ct boa n ... 



wu tollo-.d b7 an atraduotlerual ia�ioa crt oueta , an iZUIN&ae ill 

rood iatake re•ulted. tl1 ttl• preaut •xtviaent , Q\'' wlfltOte ot • 

�·ltaJ.aU7 1nfu•ion of ..... 0*1 thue ot an a�a intl"aduod.nal, 

intuaion of cu•u we:P• ••uine4. 

'l'o 4o thia . • aillple re'f1treal experillent wa• CU'ried out rlth 

foUl' eheep ln Which previoul)' an int.ra4uodeul infusion of cu• 1n  
h ad b••n food to have a mildl1 1nh1'bitol!"f efteet on too4 iatalte (aee 
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tour eheep were given an intracluocleul 1a1'u�n o f  1000 ml. dtel" • 

then , in the peri.Ckd. 0 .. lu .  two ot the aniale Hre givea ao intra­

cluo<leaal iahaion of 750 ml. Dlaxt•r •a $_aline and the other two . 2g 

caaot.nlk$ l h  W ,.  in ?SO ml. Bluter •s Saline . The treatments ••re 

reve:raed for the anitlaala when the infusion• were repeate4 7 dq-s later . 

J.lhe .reeults f� food and 'folunUJ:oy wat•r intake and faecal dr7 

aatter output for each a!l11Jal are ;reaentetl 1n !able 9. For three of 

the aheep; th•r• was a small U.cr•a.a• (of the order o f  1Ql.) in the 2lthr 
food. intake whea Blaxt•t' • a  Salia• ••• bttls•4 , u4 a lbaer ucreu• 

(of $he ot"de• of 2•) •h•n caaeu •• ;\.atfuaed. A• judp4 1>7 the 

aaout of food eatell at th• end o t  t� 8b.r cueh intuaion , �he t ille 

eo�•• of tk••• eftec ta 41lfere4. ra•cal 4rJ aatter �tput was 

increued ea the d•r ot ialurion of Blazter •a Saline , wller•u a 

deuaue aocoa,.awll tht casei• 1-nt\laioa. 

The re ul t• obtaituul trors the tourth aa_i.mal oontrarietl eharp� 
with thoa• ol:Jt.U•cl bott lhe ot,he.J" t .. r•• . !hia: u.i al ( Ch 1 11' )  ate 

11*\le d\U"bf the &u- et oaa•iJl J.Af'uaioa ucl 414 not oblt &fl:l ater 

o tlle uy• ot i.alwd.on. !M etf•ota o·l �· t'tO tJreat ·eat.a oa t••••l 

U7 utt•r output Wft' 110n uac&*rate4 tilu thoae ••toted .tt� the 
otha D.r•• ...uaw., 



It will be recalled that pl'eYiota•lr Ule U.tnduo.S.nal inluion 

of o ... ta had tailecl to illoJ'eu• the food ilatake o.t the•• etaala. 

the pf'ior l.a.tl.laioa of water - or eo•• tactQr ••N iatect with that 

pFOce4ve • appal'entq aq aocli,f7 th1e reapoaa•• 

Df;!'nata•• .• , et•:r sa Jht ,,,,,,, st au:s•!t«Mel 111 ioaa ot •aa•ta 
Xt waa l'e&a01le4 that 1.t the prior iatuaioa of water eould Mdilf 

the rQpoaae to aaaeil:l intu.eioas , the Yolue ot water ill which the 

ou•h wu aclaiaieteJ!'ecl llipt be aa lllportaat factor cleteniaba tU 
effeOt& ot the iafuaien ,. a U}Ht.l'iaellt waa theJ"etoN C&l't"iec1 OUt iJI 

which the aaa. quaAtity o t  the aame aolutea was si••n with different 

usouata ot  water . The eolu.tee consiate4 o f  caaeth (2 alka B . W . ) 
plus the salt eoatai»Ad in 150 111. ot Bluter 'a Saline . 'lb.••• 

eolutea made up ill 750 ml. o t  diatilled watet- were reg&J!ded as 

i8otoaic with the cluocleaal contents . A compa.rieon wae aade of the 

ett•ota of an in fusion ot 150 111 . of th• "iaot�Dio " casein pr•parati.on 

•tth ( 1 ) the •-• tr•at11ut followtaa q ia.tuiOJt o f  1 000 al. ot wat•�' • 
q4 (2) inllulieu ot "hr»•r•o•io tt uti "hy-potonia " eia•in preparation• • 

..U tq U.aol•iac Ut• aol\ltea in ltOO· al.  a4 1,500 al. of ctuttll•d 

-� reapeoti••l1 • In each aq• • th• ou•b i.atwdoa _. at••n o•u 
8br ,  atanua at th• \ia• fHeh fe•4 •• ottN"•4 .  !Jae oftOl.alitt•• 

u4 ••'M• of uh•1oa of the �\US peparati.on• •• s1•en 1a 

!ablAt 1o. 



!ASS 1 0 ,  O..olaU17 , 'foluae •d rate •t tntlla� ot th• 
.... h Yeh1ol•• 4ftl4 the p�tellltbu7 a.tuaion o·l wat•• · 

HJP.D'JCKIC 
(comtfttrate4 
llaatel" • e $aliaie) 

ISO:HBlC: 
(uutod1f1•4 
Blazt•r '• laliDe) 

BDOfOBIC 
(dilut• Dlaxter •s 
s.liae ) 

1Af$i PltlM IMG 
( Aa fol" Iatontc 
with 1000 �1 . 11  0 
intuee4 4uri�g2the 
prececU.ns 1 �hr) 

08lll01A1ltJ (.-ou/ka H20) 
u· r  =:li 

21J 

(Wat•r) 

Vol'Wie 
(al. ) 

400 

o.oa 1 000 

(Blaxter t s  SAline ) 
21) 1,0 

Inhaion rate 
(al. /Ilia.) 

IJ!lle four- tr ataent• ft.t'e applied to :lour eheep in a � x 4 Latin 

Sq\lal"e an-aa,• ent with seYen da7 intervala bet'Men infueioaa. It 

_. plaue4 t.o ue eipt •h"P eo that eouo\ll""nt iah$1oaa of 

fthlole oau oou14 b• ..... . J'o td'  ot th••• ... njnted at tu 
•tart of thf esperiuDt f ,  thHe lteoauae of l.takln daoCq•l caautulae 

aad. oae tMoa-.ae tt )el'aute»tl.J' Yo ihcl tuo •• o f  low dJ7 aattu 

coaatut (10 ... 1.,.). !he h' .. taat• "" alao adainia�ei'M to •b••P 

Mo. 11? , thf ul•al .-J.ch. .iJl th• _,.••lou• e.xpe�Jaut , nduo•ct food 

btake who tb• c ... i.ll pHJU'atloa ,.. cl ts .  'ftut " :'fllu for thY 
.... 1 .... , ...... , • ..,.,. ... .q. 

Bloot eupl•• tor pla ... .. u.o acid coaouU.'\ua •tbatioD 
••• coU.ot•« 6.5!11' attv tU •••• ot •h• 1atuaioa oa tu fov 

kfu:ta ..,... 
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m + fJ. • 
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= �  
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• ,, 
+ , .. . . 
.. • 
• 18 
• 14 
• 

+ 11 ... 

: '1. 
... 1t 
• 9 



of bob t•ed an-4 !th� late:r o two dq• prioJ' to tae tir•t :lahaUD 
or. $qplea ••,.. obt&U•.S b7 a11owla1J tu Otmlezttt to flow out 

tbe opea•4 OQ.IIUU ••  
4UtMt1el Wk•M ,!f Ut!l.je. fo re4uot the coatou.41Att e tfMt• 

ot bet••• aaillal. 41tte:renoea and to uab� ara eatiutAI to be eacl• 

of th• eipificaaoe of tifterenoea between the treated aa.d tu 
uat.l!"eated atate , "ao-iaf'loleioa'* cont11ole wl'e calculAted tor each 

pai"Qeter. 'lheae n:re the at.-na ot aix f1ar,• • t,he toUI"'th ., tll!ri. 

and eecond clqa 'MfoJ!'e tntua1on utl the aeooud , third lU\4 tourtb ...,_ 

after iAheS.Oa. llle:ar•••r an infua1ota -. ocllt ,  a H}'U'ate no-
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illlu!lcota oootnl wa• cal4ulate to• ea«h all••» u4 .. oh pv•eter. 

AllalJ"••• .,.. •••• \0 euur. that there n:re no aisaituaat Ufferenoea 

bet.,.en the •••• of th• tltret PH-bhaioa 4.,-a ud the thr•• poet ... 

in tu• ion claJ•. The ctat-a tor the U:t o t  iahaioa •a-. oon-rerted to 

411te-l"eaota bf aubtraotilla ft!oa U.Ch t.hft app.ropiate ao•illtatoa 

oon�l. !ha ... Hputecl t• the c1a, atwJ!' illfuaioll ana , iD •••• 

tu•• • tu da7 befoH th• iafua!on. !'h.e <UJAYerte4 4ata tor tht­

whole •llPfl'ieeat .. ,.. tbea aubjeote4 to anaJ.r••• of 't'ariu.oe uct 

•i.p.Uiou\ 4iff•••c•• bttwMA t•••taot aacl be\YJMD t:a"Mi-.t• aad 

Ua•u oa\nla ...,.. looate4 h7 the "'tn tt•t , the W.aU. t aeqa 

uul t:heil' ••du ..,...,. are p..-t.4 tor eaoh tHa H" • h the 

oaae of t�l 471 •nV�" out �• • the OOJtU'o1 -. ot ••a4f •!aaUtoa.t 
Utfa..... ..__.._. "•'•• ••• P"- aa4 poat•atu.l4a �·· 

Se)'U'&te -.q••• of ••illao• •" .,._., ••• . � U, "• �--· 
Zlfj MtJ!M oa th• Mr ot llllllatou ,.. Pt••• tor '· �toaiu aa4 
•t•r pilliq tnau ta ttwa tu ·ta Jtt,_.ui tHa t (�fable 11a) . 

tM ......... •••• i•r the ,..,.._'* matmat .. "' at. utitallr 
a1pUU.t . lb U ... t wan• :b. "*-•" f:M« tat-. with. 11MHUiAS 



fthi�l• tonio l� (oJ- iricreaetas 'Nhl<Jle •�lua.) 'lfU eipittoat 
(p • o.oalt).  •• .. �ort.q o t  tlte tureue :t..o tooct illtw ooe•r•d 
vu; th• 8Juw 1Gfuiot1 ,.riocl (fable 1 1bh the:re ••r• ho.,..er ,  

inol' ... ee wl).uh appoaehe4 eicaifioance 4urtaa the 16hl' followilts 
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the illtuaioD of th• ft7potoaic acl wat.J" prillai.ut U.at•eate (fab1e 1 1 c )· .  

The ieotoDic tnatlaellt wae th e  01111 one to elicit a atatutieallJ' 

eipiticaat inOJ>eue in illUke ob the a., after 11\\lueioD (fable 11a) . 

Volu.a'm a••• 1atakt OA the da7 ot utuaioll was d.eo11'eaeed by the 

h,ypotollic tft&tlllt#t 'but mcr.aau "' the hJpertonJ.� tftat"llleat 

(Table 12:) .. � tre1ui Mtru4a 4"re .. ecl cll'bking with cletreaabg 

Y'eh.io le t01Uo1t7 (c,p illcH&eitss volue ) ne higbl.J aipUtc:ant 

(p • o.oba> . 

TABL& 1 2 .  ltfett o TOlw:s.tat7 water intake whea iatraduodnal. 

illtuaioas ot c••tn (2 s/lq ��� . ) woN eithn- varuu ill •olwae 
ancl aolute ooac•a.tJ>atioa or pzoee•4•d b7 a.a int.l"aduode�al · 
ialwlio4 ot •ter. Mea of 4 •baep. 

llJJMtrioaio 
taoton.S.t 

po-toi• 
••t.er pubs 

s .1 . ot aeaaa 

He-. 
oo.aV.l 
tutu. 

f' 2 

1 81 9  
1?96 1 810 
1191 

. ,., --

� betol'e l)q or k7 atur 
illtllaiOJ' 1••• ia.hlioa leaa b.f\&JJioa leaa 

coavol oGttt�to1 coau-ol 
"' (16·l&t) 

+ ,, + 469•• - 7'1 + 1 :16  
·.a78 - ,, . .  ·104 - t98• 
+1 92 + 1)? - -

• f 

.... 106 
- ,., 
.. 4,,. 
"" 1'? 
+ 1 8,. .. 

alt•r f.lltuita hll.t � \kat 101" tilt- �1• '"*"' t wu 

etatA•tU.U;r "-lfto•'· lh• �i: ot •t- that , ••• 

... .... ill f.AfMU. b .,. -·- �· ........ 
•tf• t YO� •t.r iakb 8 ttht 4aJ Mf 
iDNtlm.. 



-
0\ -
Q) ..::£ 
0 -
c: 

..... 
Q) --
0 � 
:>. ..... 

0 

-
::J a. -
::J 

0 

:>. ..... 
0 
0 
(.) Q) 
0 IJ.. 
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750 

700 

6 50 

4 50 

400 

350 

( n  = 16 ) 

l lnfusicnl 

Water Priming ( n = 4 ) 
/ . .  - - I - - ,  

, - -f - - � - - :!- - - · 
- + - - r  I • - - ± - --

1 -�- ±- - - � - - f - - -- -f-- , : . . . ' - - f - - 1  
Hypo - , iso - ,  
8 Hypertonic 
(n = 1 2 )  

2 4 
DAYS 

6 8 

�ig . 5 .  Expt . 8 .  The mean e ffec t s o f  the t reatments on 
foo4 in take compared with thos e on faecal d ry mat t e r  
ou tpu t . The e ffec t s  o f  t h e  water prim in g treatment on 

. faec a l  dry mat t er output d i ffered from the mean o f  the 
hypo - , iso - and hyperton ic tre a tmen t s and are there fore 
shown separate ly . The number o f  observat ions mak ing up 
each mean is indicated  by n and the S . E .  of eac h mean by 
the vert ical bars . 



69 

I'.JM_. tllblMI: Slthit 1J) . X..,aa fa•o•� 'tl'fWe 1'oi4ect oa the tar O't 

ta,_U.. !he c U.qtlet "actton of fuoal wat• o\ttpu\ WA 

ai�Jlifio,qt c....-... rith th• out»•t �. the eoatNl U,a) Ut ,  .... 

••• of th• •••• ptaift&• laotonio ucl hJpotoato ...,'-••t• (!abl• 1 ') . 

fdtl 1 ). kcre·tio.- ot ater b th• fAMe• wheo b-tJ"ad•-«•aal 
iaf\laioa• Gf oueu (2 a/ka 1.1 . ) ••• e1thu •ui4J4 b voJ.ue 
UC ioaiOi\7 O» PJ"tMdtd, 1Jr b iatr&<luocleal uh•iolll of watc•r• 
KHD o t  4 .h .. )h 

lfl'pe:ttonio 
Iaotoaio 
Bfpotu.io 
...... p»illila. 

s . z .  of aeau 

l;ntctJ'\oJlic 
x.otoau 
JniotaJ.o 
Water p.l't.a!.As 

Mea of 
coatftla 

J1 .6 
29. t  
)2. 1 
)0. 9 

+0.6 -

+J& -

nar o t  talwfioa .kf after uduion 
1••• coatnl le•• coatrool 

(a) ruoal 4rf lll&lttr <•> 
... o., 
+ 1 . 1  
+ 1 ., 
+ 1 , 8 

... 1 ., 
+ a.a 
+ , . .  1 
+ 1 .4 

+ S? - . 

!tt•ott!t oa tlle o:v.tput o t  tuoal. 07 atte:r were leaa a«rh4 (Fia,Jl ,  
ft• �to io , �otonu aa4 tqpoto " tr-Mt••ata •Uoiu4 a d&U 

, .. ..,....,. ia outpat oa tu diQ of iat'BAd.oaJ •td.a Wh I llon4 b7 o 

uua� tleiA« the aul)•equqt \110 Aar•· •• 4tfttQ• ot tlle •••• 
pS..lDI '"•tuat 4Utuu tHala tldA ,.,,_.. a ._. _, •••• _.,_. 
WM &Uo nb4td ea ·'the 4aJ lt•to-. u•lba ialaiu i  a ..,.. li'IUiu• 
UoHMe fo11oft4 hlut.n. 

1£Yia elat tu ........... 1lJ *11 .__.-u oa ,.._ ., or Aa�u.t-.. 
the ia--- •••"" tor tu �o _.. • .._, -. _..., ... thaa 
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c- * .• £ ll 

u • ' ; n r 

-..�s. . ...... , 

:m = 1b9 1\71 

+ ,.,, +1 1;:·.t.· .. . I ' A + · 7 



thotte of the oth•r t�• tr•atauta (»< 0. 10) . A _,.u U!Cftdtt ill 

�h• Yoluae wae oba�e4 oJt tk• dq beton caae irl �loa •he • 

iatuioa of at•• preceo4 that ot c;aeei.J:l ( at•r pl'tai.A tna-.ut ) .  

TABl."l 1 1.. trrs.a_, ••1-. ••• iat .. aduoclual in.baio� ot 
oaaeia (2 a/ks B . • ) WM et the-r 'fuied u Rltnw aad ton1eitJ 
or pece4•d bf aa 1nttta4\tcuteaa1 iafwtion of wateJ". haD ot .. 
sheep. 

He a 
oozab'ol 
Y01wa• 

_,.,.tonic 610 
laotoai• ,� 
11JO\ootc S79 

ater pl'1mills S48 

ne, \etore n., of � .tter 
iafuaioa le•• iAfualoa 1 ... iafuai.Oa l••• 

�oatrol eoatrol coatrol 

,.J..LMzl 
• 148 + 6aS • •  - 38 
+ ,,. ... "'. - 111 

0 • ,12• + n 
+ ,,, . .  + 267* + 13 
+ 90 + 12, + 51 - - -

Al)H�'*!l •a!!r H,te.ptioa on the 4&7 ot 1Dtuaion o t the h7Je•tonic • 

isotonic and hJpotonto veattuait• t-tnd•d to ihor•u• with 1acrH•1As 

Yoluu (o:r 4eoreuiae toaioitJ' ) ot the cueia Yehic1• l it waa B"•t••• 

tor the hrpotoaie t.-&\a•at,  the ••• that eliCited the sr••'-•t taor .... 

b too4 ia\ak• ('la-le ,,) . Tb.••• 41t1'ereae•• appea»ed to vi.H thz'oup 

ow.-. iD .... 1' 01ltp\lt :r&-ett the obu ... b ... ill»•' ·  la 
COAU'Qt , th• r.._ecl apJUU t ••tot1on on \he ..., att•s- \he S..f'Qioll 
ot the hfpotoaie _..•t•ut ,... a "'l•o'l•D of N:clvcl4 iil»ut oa that 
dlaf• Alt-o ab tl\e -� )riaiDJ u-t:a1aa.t ll&4 • ett.et o• fa• lubQ 
•iatle to 1U1 t the a., t alo tHatuct , i' ttteHf. Sa it. •lfeot 

• •PJU•t wat•,. h•-.at1••• · .,_.., , the T01ue ot ••• U.ttt••4 ·Oa 

\Jl.• a, utu• tMt of OAHU bfUio• d JlOt u o-.td I r la th• 

,_._. ... . ,, D. (1000 .. '"• ta :k i\) . t.oluua ot taaia ia tM 
wattl' UlJ'lt toto the cllf •t •••a ihlut. M4•1•• ta • ap�t 

retatloa Rlue .tlioh N••l•• t�Wlt t *- llt tcmio tw.at..,.t. 

70 



aipUtou.tq la thtu attect 011 UJ-i.nVi alt•ose• onpu ott tae-o•l. 

n itl'opa ooue».il'atiorL. laall taonu•• •••• ob•en•4 ill 'Uia&l7 

nitrosn output 011 tlle ctq .alter the iahaion ot the b7Potonio al!ld 

•t•r pi•tnc veataeata . 'lhe7 ••�"• no t atat1attcall7 atpificut. 

TA.BLI 16. 'OriaaJtJ' nttro.-r. Olltput -.d f•t4Al nitroa•n 
coaoeatl'atioa lfhen iatracluo4•nal utuioa• of caaeb Nre 
tither Y*"ied. ill •olwae and tonicit7 or p..._otdt4 \>7 ,.. 
intncluodeaal iatuioll. ot water . Mull ol lt •heep. 
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Maaa ot Da7 ot lntueion Dq after ia ltttd.on 
oontnla leaa coatJ>Ol . leu cOiltrol 

:e,,.rto:aio 
Xeot�nio 
�potoaio 

•t•r priaina 

� .. .s .  of aeua 

B.QertoJLic 
Ieoioaie 
lfrpotoau 
iat•• �iaus 

s .E .  of •••• 

+ 0 . 1  ... 

• .a.4,• • 
+ a . oo• •  
+ 2 . 1t2• • 
+ a.o3• • 

+ 1 . 10 
+ 1 . 'tf  
+ 1 . 20 
+ 0.81 

+ () .48 
-

- 0.14 
- o. J' 
+ 0 . 45 
+ 0.41 

+ o. ,, -

PlyM Y!ao U&f .. tf19Hk!t.&ea 6.,u att•r the- atar\ of \�u• lln•rtoaio 

u4 taotau S..ha ioll• wu lower tlla.n thAt obaU'Yad. •tth ih• oth•r 

iafuida. l'h4t 4ltftNao• .. ae t atatbti.o..U, aip1ticut. fh• 

4&\&, O.• 'b�w, ue � .. • aa •• usao it Jf/100 al. Jl••· 

tHaU...t A.lllao ut. coac•watioa 

• o.�a 
-



!IHW&'I o� A•Ma!*. goqtplf did �ot tlitt•J' eipific&ntll either 

'betwttul -.Jleep .�r- till• ot 4., (table 11) . Ill• o-verall aeane tor ••b 

4a,r were a1pitictaut l7 ctitte.reat (p <0.01 ) .  

!ABLB 17 . Oeaolalit)* of 4uocleul content• (a0$ a/k8 u2o ) .  · 

K•aa of duplicate eatiaationa . 

Sheep 

15 8? 9ft 
1 12 1 17 

� ucl till• of •upli.D.a 
Dq 1  D&J 2  OhP 4hr Obr 4h� 

214 
221 
225 
121 
aa' 

22} + 1 . 2 .. 

222 
22) 
224 
a1 8 
228 

a1 s 
218 
21.5 
21i 
21 � 

21 3 
41 5 
208 
20, 
21, 

']Jhe a tfftc te ot the treat111enta on faecal. dey atatter output , 

food and vi'>ltmt&17 water intua o t  eheep 1 1 7  ue s1ven below. the 

cla\a uoe expre•s•cl as the.t for Ule day o t  infusion l•ea the lieU ot 

the •U CODVOl da78 •  

t * 
Pood 

1 I 
Ultake <i ii'i) .. fuoal I.IM Vol\UlUrJ ht•� fbteat .. at intake (al. ) output <a> 

O.fi4it O•Bht • f.-j4H 
Meu of 
c zt.trol claJ• ,.,a ,,lt 26ft, 998 321 

_,..,onto + 29 + 82 • '2 • 9.61 - 29 
X.Otoai4 + 92 +209 _., ,, • .,,. • 22 
IJfOtod.o +121 +17J ... )1 ... 1t? ... '' •• , ... ,rillilll +1 2, ... fi8 + ,., - s.\6 ... ,, 

la ooai-raat \o tla• re�lt• ot »•ia• t 7 • tlle etteeta e t  cue!a 

Sa,ftade• ••• � blt VI theta• ol>a.,...ect ritb- tiut otbJt ,.._. lheep .. 
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A chual)terilitl' t•atun ot tile ,reetnt ea,eJOt.ote ... tae 
•utal>t. efiHt o f  tll• dail,- btJ"aduoclfU'ud i.nluaton o f  �u.la oa teo4 

b.take. !'ht. ooatrute eharpl.y wtth the N&ult• of Jpn ( 1 96Ja),. 

tJabg u u.upec:d.tied oaeei.n pnpwaUo11 aad a 4ut of lo• qua11qr 

ablilu to that ued h.-e . he app.zoentlt touad ao Utticulty in either 

nbta!Jlua or repeat:bla u uon••• in loocl intake c�vs.as pJ>Olnaeil 

perio._ o� dai17 laf\Uliou of oueb a at l•ut there ie DO l'efef'aoe 

a hta publ.iehe4 ,_,_. (Bpa , 1 MJa, b ,  e)  to avb dUt1oult7 . 

fh• aoun• ot •etab1l:lt7 dicl not appear attri-butable to )'OOr 
retentioa o f  the lafuaecl N .  &Yen thoup the 4aU, oueb b.tusiou 

Peaulted in u U.poved N etatu• , u .ucrea•• in intake of the order 

a,.ueq,uentl-7 el:tctt.-d by td.acte iafuaiona n.s not ohe•rYed (kpericleat 
2 aa4 }} . A poaitiv• re1atioubip between N etatw.s <1 N retained/kg 

B.w.0·"'tctar) aad ea�g iatake (Ecau , 1 9&5b )  ••lclet\tl;y did not appl.J 
h a. expe.rt.JMatt dl.acuaaed ....... 

ft• iller ... •• ia food htake obaerred a the tbet b.7 ot oaaeh 
btuaton ol' ae11 t.he ••hicle .U.oh coataine4 tbe oueu •• oharlge4 

trot� ei'\heJ! eo41u Jth•Qhate 01' aluter •• hU.e to water to.- oae . ..,. 
(Japwiant. J) . 81tJP*U that D.• tU.et. •• ut tu ptau, ea'Qe ot the 

1a.cJlt of "•pout. a.,. c1o .,..,.., ttl&t tbe 11ukr ... • in toocl uta. 
.., 'bt ••»•••• u liho.-t teh .-._.. ootVf'laa d*hla t.ke aa1Hl. 

b.Qoe4 b7 ohaapa ill tilt aa._. ot 61\e uuattuo •ll&l iaf\leioa. 

JS.slt t..hateu or oueu ree\llt.ecl ill IIOI'e oouia._t. kOJ'e..,.• 

ill t.o4 u--. !M . .....,. ... ... .-o41tS.-M bJ ....... 1 tao� ; ... 

(a). I:Hft Dl!• IJle t� for a 4tft'MM4 ... ..,..... wlth th• 
iahaloa o·f f.unuJac uouu ot c•••u .._..,. ttu. lf.UlfltMd of M 

iablbU., efteet at the bS.f)lv ._._., "'-•• fJM ..-lta .._.." at 
�tut thh• ,. •• as. ..... .. 



(1) A obqp la the •••'�• tJo�tdltlou aoro.U, Jreftilias 

tn the lo•r P' • baooupt abo11t bJ a fai.lu�• fit the eeep to illtaorb 
QOJtpletel.T the ouein intu•• at the hlfh.•r- •••• rat.a . S.po•t tv 

thia 1a 1A41cated b7 c.Ha1•• b faecal a ter • W output aaJ ooneeatratioa 

u the dq of btualtu:a (hlile ') . 
(il) Soae tlepee ot illhiblt� of (JUt utiU.tf l theJ-e ••• a 

detJ'eMe ill faecal l';)flt .output en the 4•7 ot inluio� (?ablee 6 ,  9. Fie.,) 

even wbeA an lno7e&ae la food iatake ccc�red. Alt�ativelJ it ia 
po.siltle tll&t thi.a _, baTe HJSulte.cl troa a teiiJpoJ?ar, iJ!ere.a.se 1a ih• 

diadtive eapacit7 of '" low•• pt . 
( lii ) Ohaas•• in blood compcu111 tl.on : la Experiment 6 • the 

le1'ele of bloo:d Co2 aad JOY recorded 24b:.l" after the start ot illhaien 
were d1tt•u•ent troa \boee obaene4 at Ohr . iacU.cative perbapa . o t  a 
aubateatal loacl illpoaed b7 the cuein iafuaiona on tke homeeetatic 

mochu isu . 

A pcut1tf7e'· ltnear relatic»aahip be'"*llli' ·cloae rat& ac.d food inta&• 
obee.ned b,. lp11 (pwecmal coalUlioattcn , ••• also spa, 1965b) wu ut 

obtab4td ill the P�'•••at exper"iaeala. 

(b) Nature tl lf• iatlleia· 'l'he ••pit.u'h o f  the tacr�••• ill tooci 

intake 4•peU.4 on the u..,e ot the Y•aicle 1zt whleh tlle cueili. o• 
eoatalaetl. fh• deaip ot �•riiJent 8 44fl•s aot J)itnit a clj.etb�t1o 

to lilt aade betwe�rt tu ettecte ot t.on1.ci'1 ut TOl.Ue t f'  Mbit1e , tlM 
Ytl$A� itMlt ua4 th.e i.n.teraet!.t.a -·••••• caa&b 04 <wehkU. It 
JQpe.wa aore ceJ'tah that a pnJ.lab.«I'J f.atu:loa t>f Mter t'e U1tatetl 

aa mel*•u• iJ�. fooi utako �saa u4 · vtl7 atul'" the .__, •• , - t 

�•itm of ou•b• The ru•lu ol kpef'iaat 7 .._., tllat tll• 
1un... 4e.-u4d Oll the ou•u oo.poa.at ot tM f.atu.tg u4 ut tP 
••to�• A • .....,. ... •' lih • tteeu ot �· uotwmu •• watel' 
PJ-iahl t"*tmnta 11\: lape�!Milt 8 '-4t.t• ''-•' tJ:a• •'-• bltuiea 4t4 
ia tut, ••••I · the • t.fette ot t!Mt bo� tr .. -.t .  
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(e) U•tt o( ,til M8•1· The P•�"tOI"SSU4e o f aheep 1 17 ia 

Jlxptriatut 7 qd I ••u•••• that #OAUtiou preYa1lU, wS. th:S.a the 

aaiaal 1• ot iaptQ"tance ia 4•t•n-ins the •ttecta ot ou in on tood 

iDtalte and that 'tbia aay clulllp 11ulie ,._,1411 . !he i.acreuea ill 

iatake tor the other thr•• anillala when the caaein waa infuaecl 
(Eitperiment 7) r-ather than • cleoreaae aa pt"evtou:sly oba&rveci ••1 alao 

'• partlJ attribut•bl• to a ehan,e or condition• within the s�ep ae 

wel.l aa the e ffecte o! the preliminary htuaion o r  water. !he aature 
ot the ohang•• av.,lved &l*t unlutowa . 

?r::. 

l'h• prueat experiaeata do act provide uaeq�i•ecal evidetlce aa to 

the eechaniaQ whereby tncreaaed food intake waa elicited b.J iDtra4uo4eaal 
iatuaions ot case it&. There are howe••r . •t ltaat thz'Je obeer't'atf.or.&e 

- which aeem to be of so•e 11101l4Ul t .  

(1 ) Site gt actio�. When inile i.n!u.sions o i  cat)<.d.Lt were JI.Ulde • the 

increu.e ia tood intake occur-red mair.&lJ dUJ"ing t.h• 8hr !nlullion perio4 
!rablea 9 ua 1 1 ) ,  The decre se in intake b7 8heep 1 1 7  (Bxper1meht 7) 

occttUTe4 eat1rel)' 4ut"ias the period of infusion. li would aee11 that in 

oont!'ut to the concluion o t  E�Jb & M�ir (1 96') , \he poasibilit7 ot 

oa .. i.A actina diroetl1 within the ctuoctenum to tnnuoltoe food utcake oaaa .. 

BOt N d.aooated . 

(t) PM!• !!� uiu .  9utre wae no clear "lati{naah1p bet we•• 
pl.utla •wo ao td tenc•ntntioa act food latue . ln �•Jtillfl1t 6,  tb• 

utueion ot 'Oc oueb rNU1'• la • tn•ter iaore ... ot tooct b.tu• aa4 

• eal.ller ele•&tio�t of pluu aauo ao i4 ooutatl'atlOll thaA 414 ?!f 

o ... u. la ·oq.U..t • .,.._. tJttatoat• la .,_.ri•••t 8 whlek elul••• 

tbe CH'& bat ta•••u• of foocl la take • alao iaor .... H pl.aau &llh• ac14 

tn.l• tb• Hat .  ll 1ft D h 1'....-b-.4 ........... . that ao atatbtteal.l7 

atc»J.ttoaat · itt•na••• .... o�H •twu tb ... ••• aft'M ill ·tb•U. 

•lte t ea pla ... MW *0:14 l•Yela .. 
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(J) ••�•�" ut!l'lol.U!· JncJ"ta•·•• vollmtU7 nie btu•, r•ftd4 
tueal •tu CNtpt &ad poe•ibly a ••• o41lutun , ••u••t• tb.t 4&1lr 
t.ua•h•«.ul utu•�ou •t oa,;eia �ad u ettRt oa ••• utaho:u.n. 
i-S.ft1l• tatu•tou haa. a •arkt4 efteot �ll the acouat of wateJ' �. tht 

r<nate •t water cucel'ett<la ud aPJl&r•·•• water J"ttntun . �• :b2!creaaeu 

nq,ub•ut tor nter U1 be JQ"tlf att.rilmta'ble to 1nenut4 Ul"ina7 1'1 
tXC·J"•·U.oa •ad foo4 intake , but the effects oa food iatoe of u i.Atuaioa 
of watel' prior to the a.tui.oll of caaeiJt (Experimen t ? aad 8) , suneat 
A11 atial.ate rel.atioash!p betwee wattr metabolism aad iac::rtutd too<t 
btake. 

It . t& tYi4•nt that tu effects o f  tae cueb int\Uiiou on foo4 ia\alte 
uoe co�aplu : the net e tfeot appeua to be the r•aul t of aeYeral 111\e,... ... 

aotiag factors. F\u•ther conaideraU.on is giYec to the ir nat\lh qd. 

importaace in au�aequent chapters o f  this theaiA . 



Tl 

The expe�U.ate uacrtbed in the pl"ttYioue ohapt.er e•tablisb.ed that 

eiacle S.hr 1atra4uodenal 1Atuaioua o f  oueb aq reault ill aa alteratloa 

of food i:Dt&ke . ThAt eftecte- .. re YU"iahle . On ao• oecuioJUt , u 

whereas on others ap.in , aa app,uoeat inhib:itioa e t  iatake 1JaS recorded.  

l4utiticatioa of the aite or situ of actiotl of caa.eiD ia like)7 

to proYide u. tmportaat clue aa to the aechanisaa hvo1••4 in brincua 

&Nut tb.eae effftcta. 

In atudiea with ah"P fe« a low ttualit7 l"oucJlap, lcu u4 Moir 
concluded that the boreue 1a .too4 ilatMe ob .. ned who cueift •• 

aaa1aten4 either orall,J' (BpD , 1�Sb} OS" iato tb41 cluodeau (ltpa & Moir, 

1 965; BpD, 1'96Ja) -.. ut 4ue ao lel-.7 to 1DC1!' ..... acti:rit, of the naea 

•loroor-.,u..... la tu pr4t ... t _.k, U. .... co.zutl.aai.oa ie nu••t•4 

�l the oh•enatiou that the -..ita4e of tb ilaoJ��eue iD food iatatc. 

coQlcl lJ• .. dJ.tted ltJ ohegH in th• aatv• o t  ••Uole 1B wb1ch the cuesa 
- aa.ia1at•r•4 aail 'bJ iatJ:"a4uoUM1 btu.i.ou ot atu- SM.e41atelJ 

· ·· ·pto• w tu-t oi · HM:ia .  

It a�\ �· 10-Cieal to f'Opoae that the ta_..... i$a toe4 btat• 

�'••vlta tn.e tbe FM•••• of oueb or it• op.-tltMI _pnGllot• •ltlter 
ia tlw p& cau'Cial *• \lt• •t.,...h or ia t�• ho4J' tU..••• l"tf•pott••lf 

'-•toN •r at•• alt.aot1ttio• •  a.u illtioatioa •• \o ,,.,.. elt• •41• 
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MCbUiau UYOlYect Jla7 therefore l>e CiYD bJ the , .. po.,al relatloaallj.pa 

bet1fHI1 illfaat.oa 81l4 eNe�t•· la the experi.aea te reported irl Chatte.r 2 ,  

� a  an iacr•••• in. food iAtake occur.re4 . it appeared to take plaoe 

aailll7 4u.--hc the JM'.l"lod of cuein il'.ltuaion. la coatr••t • in their 

exper:lullte wtth ca.aeiA iAfuiou , Ba• & Mob ( 1 965 ) loud the increase 

:bl too4 iatake to occur aot duing the period of iatusioa itaelt !>ut ill 

the aucceedilla ltohr. OleulJ • a more preciae d•fiaition ot th• 

t•»or-al relationahipe u4e:r the preeot expe1""1aeat&l ooa4ittou 1e 

req1UJ'e4. 

Adctittoaal intonat ion aa �o the aitee aad ••chuiau ot action •A7 
be obta.illed b7 exuiaf.nc the etfecta of ditterut uiao acJ.ci-cOiltaiDilll 

uteriala . 

In the t:il'st inatance, these aa7 be adaiDisteJ"e<l t.o different 

region• of the lower aut - the duodeau , the jejw.n• • the ileu or ••en 

the aoat craaial rectona of the biacl pt . lit the preaut u ••• u.,;ati.on '  

eqhaaia hu beea dil"ected toNFda tM intr•·dta.oclenal infusion o f  pt'Otelln 

a&terial at 4tftereat atagea o t  ))..7drol.Jaie - protein , a pept14M-

. coatainiag }qvol1••t• ud a ai.xture of aaibo ec14a . 

Ill th• aeooad iaat&Aoe • a co.,ariaon of the e .ftecta elicited 'b:t 

aclaiaiaterSAc ai.ail.u .. iao aci4-ceatainiaa prepu-atioaa iato Ut• 

clu•4.eau aacl iatto th• jta.-lu ••la • .,. k a ueeful aaa13'tical J*"OCHU'•· 

l'afuaioD& iato the j•ple ••b llaJ repteeeat M art.1fJ.o1a1 aituatioa 

oll' aohieY•4 � ez,tel'i.Mntal ooJulitiou bee-.-. Sa it , th• utet'iel 

iJI ,...._��·-� �!q_ into _Ut .. ��� o1J>o1l.lat�- �. D." ·· ,._�•• 

wi.th the aorul eftab o f  �tioa wh•r• the •�orit7 of prot.eiA 

ftpatloa �-- ,_. flb'*otq to th• 1iYer 1Q'- _,. of the portal •••· 

Jupl.ar ••t.a iatui<lu .tUQ'· \hretwe. ..-.u.. MCbeld:e• otb.e'F thM 
tJto•• &U04Wecl riU. 1111• pt • the JOt'!� ":lit Cl" the li-._. 



• � •ap�rillftU MJOI'i_. ta tltb chapter .,.. t 

(a) .. , t. Aa u�UaalU. •t tu dteou of at-clvo · l 

�- of .... .._ ·•• ·•• o�••• pt;t._. •' t•• •d ••• ••••-
<-�) .... 10. A ... ,_,..,. ot "'• •tt••t• of uw• tHt� 

iafQi.ou •· �  ._ ... s.a u.4 oaad.a b741'o)¥nte . 

(c) :b.pt 1 1 .  a .-�tio or tb• efteota • t  btM4uooA•l 
t&lut4D of .a · tao .aoicl .Utun. 

(4) atpt 12 • .l �S..OO. of the el.fdU ol iat.aoe4aal. 

tatud.•• ot cueu •• tatJoafta u b..tu.iou of ·�u liJdN.lpate. 
""-- r•alie et tts.ee •xp.ria•t• aqpet tltd "••ra.l lleCll u.. 

_.. lik•l.T \0 b.- bYo1n4 ill tu •tteota 011 looct iatake of illft���iou 

ot pnt•uac-.ua -t.rial.a. la perticnal• th•1 polat to the 
iapol't•o• of wa.teao Md eleoll'ol)'t4 IMtNCJllua, 

F!Ptdt!J,tal ..... 
lp!riMD\ 2• a... tr .. taeat• wr• appl1e4 to tn" •lM•p (21 - ,,._ J . l  .. ) 
f.a • J s J tatta a,._.. an-aapaat .  fh• vea-.Dt• •r• •uUe4 ·tour 

U..• at ..,.. • ..,. Sat� ... hYol••• •• foUodaa 1atra&.o«.aa1 

t.tul- a 
.,....._, A. J01 --.Sa ill SOOal. Blute 1a a.ltae tatu.4 cw.­

a 6llr ,.�io.cl oe.••aoba at tu ·Uaa of pftftllltattoa ot & · ll too .U....  o - 6ut tatu!oa) . · 

!Jrota•t J,. •• ta A nt bluiDa 6h)> lat-. u.....  6 - 12br 
Wut.oa ) .  

f.l. .. tMat 0. � Sa A bO aiY'• U •1Ui ,_,. ._,.Sq tk�. l*rS..a. 
) .. ' .... 9 .  11.11r. la ...... . ..... (�. ) ... 
� • ._.., .. ,_ ..... o . ... _. ,.� .. , 
, .... ... . 



�� 10. CD• auep -. ctvu aa lavact"u�al iafu•iu or 
cueb ud aaother, u tatr&4l&O.deul kaflteJ.on ot cuureia !qvo]¥aate .  

fteA l'e,.ate4 etght cla¥• lat•r• tile tMataeata wft"e i'ft'epaed b"twee&l 

the two aeep . 

I!RIEWR� 1 1 .  latracluo�aal tntuiona of a Mlutioa coatablu& 

aaino acicte ud , aa a coDt.rol , a .Ut elvt1oa , -�• &iTn to too 

aheep (2S - '1q) . fh81 were aiv•n at fiye 4&J iDteJ'Yala ill the 

order salt eolutioD , aaiao acida and wre repeate-d ao tlult eaoh ehe•p 

receiYed each treatae»t twice . t'wo euep ncei't'ed the iDtueiou oae 

da7 later than did the othe7 two . 

Jge£1a!Dt 1 2 .  J'OlU' tt"eat��eata . applied to tour aheep at eeve d.,. 

iJ:aterY&la iD a � x 1t l.atiu Square ar.ranpceat were ; 

A. latr&Yeaeu ill tuio.rus of 

(1 ) 0 . 9%  hCl 

(2) Caaeh a,-drot¥aata ,  aad 

B .  la traclvo4eD&l infuaiolle o t 

(3)  8laxtu •a S&Ua• 

(lt) ca .. u iD Bluter 's Saline . 
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' 

- �  

'!'rea\aeat 

C.eia 

Caaein • 

;:· . 

h7drot.7sate 

Alliao acicl 
a�ture • 

' . ·  

lluter 'e 
lalille 

IN\OiliC . 
. aalille · . 

salt 

Solution 

: :  TABLE 18 ., Comp_gsition and deta:i,ls of infusion :.a.L the 

bpt 

' ., 

10 ' 
1 1  

10 

. 12  

11  

12 

12 

1 1  

aolut 1oaa ....... u· lxperiaenta '·  1.0 , 1 1  aacl 1 2 .  

Ro11te 
ot 

iatuaioa 

1 . d .  

1 . 4. 

i. cl. 

1 . Y .  

1. 4 .  

1 . 4 .  

:l . y .  

1 . 4 .  

.Solute a 

Aa fOr Blaxter • a 
Salille plu. caaeia-
1 0s/100al.t ia  Expt 9 1  
2s/ks I . W .  ill 
Expt 10 . 1 1 .  

r.w/Y 

'-t 0 . 15 
!fa , 0.03 
Cl • 0 . 01 
Allino ac ida 60c/l . 

u tor Salt Solution 
( aee below) plua -
Cl ' 25a-equ1Y/l . 

Allillo acicla 33. 3s/l . 

... 
m-equiY/1 . 
10.5 • .5 

x• , . .. 
ea++ 3.6  

. ,.,++ � . 2  
Cl ' 1 1 ,5 . 8 

. PO .. • ' •  8 . ? 

lfa+ 
•-e qu1Y/l 
1.5� . 0  

01 ' 1 ,. . 0  

••• 
a-equiY/1 • 

1 1 . ? 
,. 8 . 3  
Me++ 1 . ?  
Cl ' 1 0 . 0  
ea coo • 1 1 . 7  
lo�itol 33· 3a/l . 

. Ifitropa 
pH coa\eat 

(a,N/100.1 . ) 

1 lt00 
5 · 9  

890-1050 

'·'  820 

s . �  .530 

s .o 

' · ' 

• lol•t• coapoeit ion aa siYea b7 the aanutaoturera . . . 

Volue Iatuaioa Nitro1ea 
illfuaecl rate doae rate 

(al. ) (al./aia . ) (llf/kl I .  W . ) 

.500 1 . 39 0 . 20..0 .2.5 

750 1 • .56 0 .28 
. -�-

890-1000 1 . B5-2 .08 0.28 

1500 3. 1 3  0 . 26-0 . 32 

?50 1 .,56 

890-1 000 1 . 8.5-2 . 08 

1.500 ). 1 3 
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§t1BS1qt aa.t !htit WlfJaa• EXc.•pt a a..,_a.at 9,  a11 tatui •• 

._.,.. tor aa 8u P••iod coue:aoaa at the tue heah food wu JN._te'41l 

ueing a grav:it)' teed »Jfltea. OetaUe ot the a.tusioa eolutlone, their 

Yo�ue and .rat•s o;f bhatoa an g1Yen ill table 18. 

ea .. u .  it• nature aad preparation for btusiea •r• •• 

described }U"eY1oual.7 (Jleth.oda , Chapter .2) . !bk ua illtued iato the 

4uo4e ua ill Experillo•• t, 10 and 12.  

SY•!! !!JVol{Ht• waa a ateUe ,. 110latiu o f  aei.Ao aciQ 

ad peptUea 4uinct fl"a oaaeiD b7 acicl hJ'cll'o17ai.a , to.rt:1f1ec1 •1� 
ell .. tlliollifte , 41 tJ7p.topha uct gqche ( npvuuta." , r. Stearu ud 

Oo7 . s,-e•7 ) .  !rhia ... ... ., .. .. iatracludeul iatuaion ill 

Experiment 10 and aa an 11\travenoue infusion in Pl:lcperillent 12. 

A!ino acid rdxtun ..a pl"epared troa "Aainotuail:l tort e n  

(J .. Ptrialrel' aad Co . , E:rlallpu • 'ff.Geraara7 )  1 a aterile aol t ioa con­

taining 100 a/l. or C'rJl'tal.liae ui.Do acid& ia proportions claifled b7 

the c-.uractu.rer to be op•ill•l for h� parcteral nutr it iOn. 

X.e4iately pl'iV to the- at.ut ot a intuaiott • .500.1. "qino flutia forte'* 

••r• dil..uted to 150Qttl .  with distilled water . !he reaul tb.s aolutioa , 

which -.. infuecl into the dvo4uwa ia Eqerillent 1 1 ,  u reterrecl to ea 

BlU\!J'• hl.iae, .. uor1b•« prenoul,. (h'thoda , Chapter Z } ,  

1'e4 U tbe Yehiol• for illtNftohllal c ... in ufuaioaa ( .ls.pe�ata 9. 
10 ad 12) •• u a coavol i.ah&loa ·u »ap.rlttebt 1a. 

-�� 1!!1 ( otu.. o: 1on.cte ta�t:�. u . a .;. , •-•t 
.._.._.�ri•• w .z . 144, I.UtltctoA) ...... a u • cet h'ol to• th• tatH.•••-

llltu:tau o f  •·•• bJ-.}Jaat• ( . -..lafat 12).  



Sal.t aol•t.!!!• lstorpni:c aa.lta ud sorbitol coa�abe4 a 
�l .. ot •A�aiaotullu forte" ••n made to 1;5CO •l· •itb: 4tetUJAtd 
at.r aad· the p. AcllUWtl to 5.,.5 with 1/1 ICl . Tb �«tlltiD& solu�tOD , 

uaecl ia �riaat 1 1  •• a coa't•ol for the intra41lo.oaa1 iaiuioa· ot 

the uino aoict auture . ia HferNd to ae the "Salt Solut ioa '" .  

Bat! of m Hf.H£ pd YOlptm •• ,,,. haM• were •••auretl 1A s.p.rbteat 9. 
Meae�aeate coaeac•4 aeYea da7a prior to the t1rat i.Dtuaioa. d&J anct 

ea4e4 on the da7 aftv 'tl'w laat iJlfuaioa; a total of thirt7 dqa. oa 

thoae 4a,e iatake we aeuv.d at }hi' in te!'Yala coaeacing at the pHaeat­

atioa ot tr.ah food (Olu" ) util 12hr later and tho agaia at 24hr. !he 

Dll ooa tent o t  the foocl offered at Ohr qd that ot the �teaidue nmaiai.ttg 

at 24hr waa eatiaated b)' oven-dJ-7ias aQplea as cleacrib•a �vioualJ' in 

CbApter 2 .  Ill contettt o f  the fooci reaicluea reaainua at other till•• 

wu calculated b7 auwdag that the decrease in DM conteat wu in direct 

p.roport!Ga to the •t wipt of tood eaten.. 4 1 .  of ••t•r ••• offered 

at Ohr ucl v!Akiag •• uanred: b7 ute.niniAg the re•i«ue each t ill• 

the toed waa weipect. 

Blood aaaalo were collected iD th• aanne:r 4eaor!bed 1D CM:pter 2 ,  

aaed1at•l7 be.loH the •-tart o f  aa 1Dtueion and a t  - ·  8,  1 1  aacl 2..,. 

t.t•J' (kpena.&t• 1 0  ad 1 2 ) . Where iDt'l'aYcoua intusioaa nre aacle • 

both �u.-lar ••in• �e catheteriaed , oa• eatheter �•ins 8se4 tor bloo4 

aupltas ad the otbter tw tatvaicm. 

�·· .!!!!!!!!�• .ue ncorad e .-oae oceaaiou ill &xp:uilllot. 1 1  aad 'la.  

llftoHa wre t•a•d with a k13ion - tabou a,at•, kJaopapicalq. 

fh• IIHep �· ..._.-.4 to narba the leatlln h•l'- �7 whiu th• 
balloaa 1tH kep-t 11shtl7 pnttae4 a,aaiaet th• lo•r ja•. 



:re.cing P • 8Z 
_ttUU!l 12• fOod ��ake (sDM/DJ ) OJ.t the day of !Atwt1cn of ;i& c•••a in SOO.l .  8lu.,•r •• S.liae. Meu of ,. 
o�au'fat-iozuJ O» eae:� ot :5 ahe-. 

Tr••t••.at M•• O'OAtl'Ol IDtak• on 4:ay la take 0». iatak• of iatuaioa illtuaioa 
da7 

1••• 
ooatJ--ol intake 

A 
(C..eia iatu•:t.on 11) 
0 - E)-) 

{Casein iDtnaioa ?>S 6 - 1.2hJ>) 

c 
{caeeu iD :tus ion 
,_, ud 9-12hr ; ?W 
... ,.,.. intueion 
o ... , an et 6-9hr) 

s . a . of .. ana 

OY.rall ··-

+ + 8 

+ -

-

S .it . 7}1 

S .. B .  X 3 .• , 
S . E .  x 5 .. 6 

+ - ' 

P'< ().05 
v <  o.o1 

820 

8?4 

837 

+ 25 -

844 + - 15  + 

• 107 • •  

+ 1 39 • • 

+ 91 • 

+ Z? .. 

11 ' + 1·6 -

of 

• •  

• •p; < o.o1 
" 



iM\!t\¥;1 .!Jl!6t•u of tile ne�t• o t  .,_,.iaeatc 9, 11 aad 1:2 •• 

e•••nt:Lall.J •• deaoribttd fot�t U.p•r•••t 8,. .h bpel"U.at 9 the 

fol"lll o'f the aaaqaie ot Yuiqcte wu u tor a Youd•a �� 1D which 
cm• block hu aa extra repltc&t!oa (CoohrA.ll & Cox • 1 "7) . On. aoM 

oecasiou, when no aipU1CAJlt ditterucea wue detectted between 

tnatm•at mean. &l!l oYenll •ean for all ueatmeats and its standard 

.bperiHat 
9 

10 

1 .2  

'rh five ttaye aae�U.ateq preeedin& that of 
intus10fl 

!he tour da;ra iaediate}J prec•dins that of 
iatuaio.n 

'the t wo days immediatel,- preoedillg aad tb.e 
'rd and 4tb dqa followh& that of i.At1laion 

'l'll• tuee 4qa iue41atel,- preeediag qfi the 
3rd aa4 \\h -· tollowt.ag that of 1allla ion 

la all eur:perillente, a relati.o-.aab.ip •w•r•d betweeJ'l the infusioa 

ot aa111o acid eutaiaJ.ag aa'tvial · aa'fl the intake o f  food aad wateJ'. 
!be reeulta of Use ex}Ht.r�ta an eneid•refl .. pal" t•l;r. 

!U!t!M-' !· !ttue •t. !AU!f!d!UI iaf!J.IMJ! at ,c._,&! oa !hi 
lka•l:e ..... arM tf&4�ad•.!ll!! JeS!I!t 

All tU.• p:NOAGHa ;. \o U UJoMan of too« itltake . oa \a. . dQ 
ol iatui (beataeats A aa4 B ,  p •• 01 J c • . p •• O:S1 . ,.bl• 19} lt: 

tu· dt.tt•�uc.a wtMU ••••tc w.eM ut atat1atica11J •�Ulaat.  



> 
I ·' 

�.-. •· •w·� . ...._.. -. ,._ ., .... ._ .,..._ Qj: ' .. ....... -. . IQt iM•k• .. .. .., of &,.,._., �Ml� ........ � · - ..._ • ..,. 

D'JII!Iat A (#ad!a Wu,toa, o.Qw) 
+ ,,. "' 
• ,. a)J 
+ ,.. l]t . .. ,.. l:J! 

(: 31) 

!fallni i (•ueiD :I.Afuioa, 4) - 12hr) 

+ 52 \91-. . � 
+ U  � 
+ 1,1 02) 

(! H) 

• 14 
• 'J? - 9 
.. ' 



!hr. .,. -eouu.�•a. ..ut-. n..._ ·llhft.J U1 the· Jae of 

OOOfll'Q.ee ol th• lblc� ·;�.a fOCJd ia.tae (!abJ.tt aO) , lJl OJ'al7 ea. 

U."p (No.!$·1 ) d.id the 1aoNn• oOftr •••1'7 tie• cllU'i.a& t� bov• ot 

iaha:te. !he other athDp allowed irt.ueuo «uring the hour• ot 

infuaioA on one o-c-.aioa. tor lfo.2' an4 oa ,., oc-ouioaa for No.4. 
!'he IIUISDJ,l\tcle ot the hcre4!lH b too4 iAtake dllrbs the hours ttf 
utwlion did not ntleot th• aaount ot food at�nal.ly eaten at th.at 

6 .. 1 2hr  after the pre etation ot tt.eh tGOd (Tr .. taeAt B) , aa 
inc:Ptuwe waa <Jbnned llunac the period 0 - 6br (Table 21 ) .  !here 

•n•ared to be 80 appreciOl• iJlONaae of food ia.t&ke 1D Ue post 

inluaio:n period .  

i'ABU: 21 . Partition o t the b1c1ea • 1n food 1atake betwe 

84 

the :l.DIWI.iou aad aoa-i.Atueioa peri.ou wha •-•in ... inhaea 
durtng the peJ"iod 6-12hr after t.he start o.f tee41rla ('!reataeat D) . 
IncU.Yidual. ob .. J'Yatiou cm tbz'ee sheep. Note tbe rep4tat 
obaer'fat.ioaa for Sbeep a\. 

0 - '  

6 ... 1a (.fahaion �•iacl) 
12 ... aft 

ln�ak• oa .�. of iafWI!.Oo leaa 
the fta iatake during the ••• 
pe�iod on tlle· t�•• ooatrol dQa 

(s DH) 
�••P % �heep 24 Sheep 51 

+ 78 _ ,.  + 71 + 60  
+ S2 + 92  + 2' ... 168 

+ 21 - 2 ... ) • 11 

!tiul!P .aiM a&MM 11 tu 11R e! MIHW dUt_..d I ..e 
tr•·--· <• l• .U) . 4 .uu f.Baoe&U in �  ... U.tak• ... n14 t 

-.. .... ill - tatu...s 4vtaa lh• ' .... 1· � <-..._., a> . :n. 
ou-.., •. • ,._ .tra. eiDida8 (» < o.i-0) .. Mould • tw 

...U � -... tw la tea ot _.,, • S. llrea'tMM o. 



4 
a 
51 (a) 

(b) 

\(a) 
(') 

'� 

••!!M.t I <•aa•b tatuioa, ' • 'f�) 

260 • 765 18)6 
229 + .,0 1Uf at .. 130 1t2t 
100 . • � 19)0 

(+ 60) (+ ,,, . � 

�· + HO 'l624 
,,. + ,.  t626 
"' • J\0 ,m 390 . ,,, 

(,. 81 ) (+ 82) - -

- 610 + 210 + 1,0 .. teo 

... ,, 
+ .. 
+ ,. 
_ ,,. 

: :; .. 1085 
• J,O 



tUU a. Vol'tlAtuf _... tataka (:al./d&J) a •h• 
a,- ot lalflaeioa. ol. Jes •••iD ta JOQal. •I wi• •• 
laliu:. Jteaa o:t 'four oba.,.tiou • tbr .. ..._.,.. 

A 
(Caaeia bful• 

0 ... Q,) 
B 

< Caae u  tafwtioa 
' ... 1 2hr) 

c 
(Can ill iatv•i• 
J-6 an4 9-12hrl 
nter iflfua1oa 
o-3 aau 6-� )  

s . E .  of aearua 

· Moa coatrol lzltua Oil aa, latah " d&J J!tt 
i.etake or intnsioa i!lfuiou 1 ... 

coatrol iatah 

.. 1&8 . 

+ .521 • •  

18C)6 

+ 108 - • a, ... + " -

With cm• exupt Son (Shee) 2 .. , �eatlllea.t A) , the �4 

viakias ia41cate4 1a !'ule 22 o.eovr.d aaairtlJ cllU"lag the houra of 

c••ill iDiueioa (i'able 2,} .  It w.a evideut •••• thoup 50Qal. water 

were oatdae4 1a th• oaui:D �•hicle. In !reataeot C alao , 41\houp 
tbu-e waa • recl:ao,ion o t  -�·.,. tatak.• oftr the 6ole ..,... coaa:iatea' 

iunaaee iD einldas ..... elic 1te4 du.-tns the Htual bfUJd •. oa per�4 . 

'"' !U !S-l9MD -I'!Yz 11\@t !1 Ml• ¥1 atm taf»•IBI •n 1 ... 

t.U. 4\f.I"S.Ds tu H1lb'o1 ...,.. ('labl.e a•) .  ft• -........ . ,.. ...... 

tu all tN•taat• ._.. •• •tati.8,1Mllf atpit:ll t. 
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lULl .M. M4 TOlU\UJ' •ter iat:ab for th• 
2\ll'.- ot tb.e claJ att• b.l\faJ.oa. H.- of 4 obae.rYatto • 
OD three. Qeep . 

!nataent 
(Ttae ot oaaeh 

iafuriu in 
partJnthuia ) 

A (0...6la.r) 
B {S-1 2hr )  
c (3-& • 

9-12U-) 
S .. .tl! .  o f  .. .,.. 

O.eJ>&U .... 
+ s .. a .. -

A (0-0hl") 
B (6-12hz") 
c ()-6 ' 

9-1 .2b) 
s . .  of ae:ane 

lu.take on ciaJ after 
latak.e 011 the dlo' lnf'lUJioa leaa uaa int.ake 

at'ter in ha ion dwinc coatrol cla7• 

Fegd iatM! (cnH/fu) 
101 
729 
122 

+ 1 5  -

718 + 8 -

1109 
1686 
1lt62 

+ 19Z -

1 619 + 1 1 1  ... 

+ 16 -

- 12 + 9 ... 

- 1 93 ... 10} 
- 4� 
+ 2.}8 -

- 2\J + 1)7 .. 

Du-ina tbe first )hr· of the d&J after iutuloa boweyer , leaa cl:r7 

att.l" ... ••tea (p< O.OS) u4 1••• at:er ,... 4rw&k (p< o.e1 ) tbaa u 
the: cornapotuU.as till•• 4ll�iaa t!le coavol clq. (Yable 2') .  lhu. wr• 
ao alpaiticq.t tU.tteNaOu betMen tnata.Dta. 



.,ABU .z:s. Food. ac.l·. 'f'olu.�..,.,. wate.r t.a+.ne to" th 
tJao•e UV8 ��--Cirlll at the pr.._tat�a Of f"*h tood Q� th• 4� att•r intu.ioa. Mean of \ oba�tio .. 
oa th:r•• ... ,. 

Treata•nt 
(fta of c ... iD 

1atua1oa ill 
par•ntbeaia ) 

A (0-6hr) 
B (6-12hZ")· 
c (;5-6 • 

9-12hr) 
S .E .  of aeau 

Overall M&llD 
+ $ • .£ .  -

A (0-6hr ) 
B (6-12br )  
e (}-6 & 9-12hr) 
s . B .  of ••aae 

OYeraU •••• 
+ .s • .s .  -

IDtake oa 4&7 aft•r 

Meu ooatrol Iat.U .a 4117 iatutoa lea• 
1Dtak• after iatuaioa control intake 

Food yt•k• <c JlJALO-D:r) 
32J aM 
)ltO .30' 
,,, 320 

+ 10  • 20 ... -
3:;8 + 6 302 + 1 2  - .. 

9Yl 
12 .. 7 
1 126 

.. 68 ... 

1103 + 39 -

,05 
825 
615 

+ 155 -
631 + 81 

... '' 
- Yl  
- .51 

... 2) -
-36 + 1 3  • -

- 332 - 422 .... !)12 
.. 9.5 -

-422 + '' • • -

a •• !'able , , for J"equ.treaenta tv aipiticanoe 

!hat there waa a relat1'f•17 pea�er up•••ioa o·f water than o f  

foocl iau.ke ia ahon 1t7 tu aacnaat of •t•l' cb1mk JHtJ' al-t of food 

•tea ('l!ab1e �} . t.aa •ter waa clrlmk (p ( C.OJ )  tor •eh pu o f  

..,. aatte!' N't ea  dUh& the fbet )U Of th• dq &n•l" iRfa•ioa th:Q 

u a u•. 
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0 E 1 6  Ill 
0 a: 
E 1 2  0 0 

� 8 
:� 
(,) <{ 
0 4 c 
·e <{ 

( A )  

0 " '  ;'., ... x, �,, ,, , '\ . B . , . 1,' �X t, 11 � 

#�-��::::-..- ;. ___ ... '/ ... ! 0-- // �  

\ 8 )  

70 

0> 0 Infusion E 11 ----, 30 Infusion 11 r-�=r�--r----r- ---. 
0 4 8 12  24 

34 ( C ) 

� X � 
---- 11 -----

E 30 ,,�-- - - /X x� � --x. 1 - - - - -x ::;, x· --._x ---x- - - - -� 
26 

18  Infusion · I ,...--...;:..:.;..:�..:__ ........ --,-- 11 � 
4 8 12 24 0 

HOUR S 

0 4 8 12  

X Sheep No. 1 1 6  

0 Sheep No 94 

Fig. 6 .  Expt . 1 0  • .  A c omparison of the e f fec t s  o f  
in traduodenal in fusions o f  cas e in ( solid l ine ) and 
c ase in hydro lysate ( broken line ) on ( a )  plasma am ino 
ac id concentrat ion , ( b ) b lood C02 content  and ( c ) pac k e d  
c e l l  vo lume . Infus ions ( 0 . 28g n itrogen/kg B . W . )  w e r e  
for 8hr commenc ing at the t ime of  presen tit ion of fre s h  
food . 

24 



facia& p • . ., 
�au Zf• m-. 9f :tatn a.J W•l-. of -..a •• 
-- �tr- ·�� X.� �--- " t • .., • 

.... _.., iu�a . c�-.. � · · � · •t · ia .· -.. . �-.. . .  .u 'MlM: (ia �I&) �- t. C• ..- t tu to._. ..,... 
�· _....._ tJaat o• illfaalo-. 

11-iau, YOluae 
Cal./t�q) 

Vr� bit.Npll 
(sf4&J) 

J'Uoal H. o1atptt. 
<s/C.,) . 

«.UIIJllf (e.�Jq BW) C IDl lfi'DIOJ;.�r• 
iA 1:Seal.J1at• •• (0.2811'/ks H) 

Sal Sa• 
�iou .O'NI" ... •t•tills a:t tu t� .r 

,. ... ta\in of '"•11 tOCNJ 

••• , 1 1'6 

(..Si) 
+ 6!) 

(,?7) + Ji4  
(126) + J25  

(,,,) 
+ ,.., 
(2. 2.8) 
+ 2.a1 
("S) 

• 1 9 
(,,,) 
- 1.H 

("") 
- 12 

(1168) 
+ :131 
()59) 
+ 166 

(2.?8)  
+ J • . 
()21 ) 
- 11 

!734 

(,U) 
+ �1 
('1C) 
+ 60  

(1250) 
. �  
(29\) 
+ 101 

(2.lt8) 
+ 2.,, 
(»8) 

... sa 
(�) 

• 112 

<566> 
+ .. , 

(1,)1 ) 
+ ·"-4 

($95) 
+ !S' 
(2 • .5?) 

+ 2.29 
()JS) 
... , . 
{"') - 19 



�ABLE 26. lh• r•tS.O. 4'Jf nt• ........ to too4 eata 
oa �. a.,. af'ter 1at\lalcm. la · th• abae:ue o f  et.pif'1oant 
titter-uMe hetno t�Paueat ••- , ort17 the oftnl1 
• ._. ucl th•lr at:attclar4 en-ora are ,. •• eauct. laoh ie the 
aeatt ot 12  obSel"'t'atioa• .. 

88 

!'ille of dq 
(tar) 

Ratio of Yoluntar,- water intake (cl . ) 
t• too4 int.ke (g H) tor : 

A B 
·f.la7 after CorrupoaclinJ tiae 

Sipitioaace 
o f  cliffer� 
bet•e A & ); 

0 - ' 

3 ... 24 
() .. 2 .. 

influlioa dlU"!As eontrol dqa 

2 . 1 9  + 0 . 30  3.21 + o.oa ... ... 

2.26 + 0.21 1 . 93 + 0 . 1  .. - -
2 . 24 + 0. 1& 2.55 + 0.10 ... -

p .( O.OS 

p ) o.o, 
P/  o.os 

IJ:s•rteept 10 . � coeeriftn of \!t efteqts 9f 1gl£adgo4pal ifll!tioy 
ot c••!if uf c .. eip lq5olzaate 

ltesi MS •kr i!!\Wa t!f!!lt 54 U£iata ,txcre\ign gata ue p�eaented 

tor ••eh aheep ia Table 2.7. 'l'be iatracluoclenal infuai.on of oaaein 

1Aereaae4 the food iatake of o.Jut eheep but not the other ; the infuaioa 

ot eua in hJ'clrolysate :rea.Utod iD aall :tacreas•• DJ both sheep. AA 

iacsreaaa in the uouat o f  ater vunk an<l a de�reaee a taeeal 417 
aatte:r outplil't nr• ap�t eacb ti::se an inftaaion was aade . '!lutre 

... ao ob•1.9•• cliftuo•nce b$twen tre-ataenta in th•ir etteet on either 

111'iu17 ..-olue or aitl'opn output . 'fh-e l"Hucti.on h taeeal wat•r output. , 

ou•:neci each tille • hhaloa ... aaade , waa pa.rtieularl.J 184l"k•4 who 
c:aata -. adll�tttl'ri to She•p �. O,a t.ll&:t. ocoaaioa ,. ao acr.re... of 

fooi iatab .. o-....4 • 

.Jlat ,lJI.§) .  C.puetl rit:b. the iatuioa ot o ... ia ,  the iafuioa ot 
_..ia Jt74rel.7Mte l"Mtalb-4 !a u taon .. • ill pl_. aatao act.d c teat .  

paokd ftll Yo.lue .__.. t.loo4 ct2 loela. 



!Dt£Jpp.t 1 1. .  BtfJ!H. et' i;tracl!td•n� .uru.a:.tou .. r !! ••&a! 
!!aid nJ�ttF•· 

foo4 :bt.U. oa. th• <167 ot  iatutoa • a *•�• • - Uacreau4 bJ 
btuaf.oa of the Salt Solutio& aau de�Jtebecl bJ 1a.tu.,Lon of the Uiao 

acid •htve (Table 28a) . The dift•J04U1Ce 'betMell treatmeDta ,.. 

lfABLJ 28. .Sfteet on food iatak• o l  intradeoe-11al iafuieu 

ot Salt Solutioa a.Bd u uiao uicl �tixtlU"e .  � aolutioaa 
(150Qil. ) nr. id'uaed oYer aa 4lu- perio4 etartuc at. the tille of  pnaentat1oa ot rreab. fe•d• Meu of 2 ob••r•ation• 
Oll each of 4 ah••P• 

Salt ao lut iotl 
mho ac id 
rdxtve 

S1p1t1Aaace o f  
d!ftereac• 

between •an• 

Salt aolatioa 
.Aatao ao- U  
raix:tu• 

s .s .. or ...... 

Bipiti.caoe of 
cttltuac:• 
ltei"•• ..... 

&llt aohtHA 
Aaiza,o aoU 

&tU ... 

K.-n ooatrol 
ill tab 

In take oa 4&7 
ot atuaion 

(a) DH intake Csto - 21thr ) 

(c ) l)M JP 

710 680 

525 
" .. 

jayp. 
... , 196 

+ Z8 -

sS&• • 
228* * 

+ 17 ... 

p L..0.01 

W:&.iD£) 
221 a10 

+ ,, .. 

In take �.n 4� 
after iatualoa 

698 
57,• • 

... 11 ... 

lt8? 
)62•• 

+ 2J -

p ...::..0.01 

21) 
21� 

... 12 ... a .a. ot ..... + Sipttlcaait• ot 
ditttnllc. rc �s .  u .s .  

•!•· H--. ' 1 .3 1  I . . . .  1 11  

89 
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facing p .  90 

60 

30 

0 

( A )  Amino Acid Mixture 

4 8 12  16  

Eat ing 

20 

Preinfusion Day 

Infusion Day 

Postinfusion Day 

24 
HOURS 

( 8 )  Salt  Solution 

4 8 1 2  16 20 

Rumi nat i ng 

Fig . 7 .  Expt - 1 1 .  The e ffec ts o f  i n t ra d u o d e n a l  in fus ions 
of ( a )  an am ino a c i d  m ix tu re and ( b ) Sa l t  S o l u t ion o n  t h e  
c ir c a d ian pat t e rn of  e a t in g  a n d  rum ina t ing o f  one shee p .  
�o te the marke d reduc t ion o f  t he t im e  s pe n t  e a t ing a n d  
ruminat in� on the day o f  infus ion of the am ino ac i d  m ix t u r e . 

24 
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11th lloth tr•taat.e • tke •lteo\ o.a teoct illtue �ouned �t�tbl7 durua 

the .a. t.tuioa p•riod (�able- 28h) . On tbe cla7 follo•us the ialu•ioa 

of tll• «airlo ac.i4 aautue • food intake tor the first 8br and tor the ciQ 
u a aole ... lAu thu oa the oOJttz'ol dllJa (p < o .. 01· ) aucl oa Ule 4•1 
a.ftw tbe utwttoa o t  the Salt Soluticut (J> < 0.01 1 Tallle 28a) . 

Jaw •o•••ent• FMOI"d.ecl from a ainsl• sheep, indicated that thia aheep 

aeither fed nor ruaaat.ecl durillg the period 3 - 13hl' after the start of 

ill tueion . There tollowd a p.ariod ot intr.quent eatillg not eYiont oa 

either the pl"e'• or poat ... s.atueioa da7e (Fie. ?a ) ..  !he infuaicut ot the 

Salt Solution had ao obY1.ou efteet on tlle c ircadian p.at tern of eatiag 

(fla. 7b ) . \ On coapletion of the exper!a.tttt , jaw ao•••nt• o t  another 

eheep were reoorded w:ul•F coedittollAt aimil&J" to thoae cluoribed here. 

Oa th• d&J o t  iafuaion of the a��iJlo ac id dxtu.Pe to this Sllimal , eating 

and ruainati.Gn were abMnt un til the thirteenth hou after the a tart 

iafua1on . 

VoJ..!!!b£l �tet U&takf •• re4uce4 011 the daJ' of and the d:a)' after the 

infuaion o f  tile u:uo acid •uture . A ..all dnreau wae reoor4ecl cm 

the clay o f  tah.aioa of the klt Solutioa . None o f the•• e fteeta were 

&alt SOlutioa 
Amino ac14 at»ture 

s .a. ot ..... 

MeaD coatrol l!ltake cm � 
intalte o� iatuioa 

. <•l·Lsl 

1 81} 
.. ,,, 

+ 1,7 .. 

latake oa d� 
atter U&tue1on 



Jlhaot 
c· t�rol 
,.. .... 

(a) fiel· irl Ml\!1 'Iter> 
�t Soht� � �' 
Aaiao aetid •kt..,. J91 189 • • 

S .. B. of ..... + + 6 -
.S4ptttouo• of 
ti-1,___. P< 0��01 
'Mt .... .... 

Salt. lol.utiott 
us.. aci. �ahtu• 

20.7 . . 

2). 1  • • 

+ .s .s..  of IIPI.le + o. 7? -
llp.Uto•c• f)f 
dU"m...• • .  .s .  
\citY. ..... 

<o > &w•i etsc 'a4111 > 
Wt. Sol••:io• 8?1 1Jl'8 * * 

..... acid .· aut... 880 ?71 

s • • • , ..... • � 5I 
as.putc;aau t 
tittw-. p < 0.01 . 
"' .. ...... 

ite' "' .. .  

+ '  -

31 . 1  
!1. 3 

+ 1 .03 -

... '' ""' 

lf ..  .. 

• *' 41�t._.tl:J att ... a't tn• �- uo1" p <.0 .. 01 .. .  , ..... ...... ....... al.• aulf to ..-.1 .. ... 
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l!daHI 'f'R:l:W· wu aot tbYtoglf· &tt•t•a b7 tlu• iaflwioa •:f &alt 
SOl•'ttoa • lA ooavut , a la.f',. ..._. ... _., ollaVY•4 oa tilt _, tltat 

tu uU.o ao14 .Ut•• wu .._,_ .. , (»< o.o1 ) .  

Salt $0l�at1oa 
U.i.ao acid m:Lxtve 

I .J .  of •-• 

..._ ooatnl 
� 

"''olae 

tJttS.U \'olu• oa bia• 'fol•• on 
tk• 4- ot tll• 419 attar 
infuaioa bfuloa 
<•1./daf) 

82J 
1608••  

+ 140 ... 

., 
"' 

+ ,, ... 

EM&•l watig (!able at) .  !M iD·t'u•loa of Salt Solutlol& ••e 
without ohYiou ettec.t oa funl dJ7 ••tter output. h coDVaet , 
iflfualoa o f  the UUO aaid JtUtVe elioited a IIQ"ted cleoreaae Oil the 

tla.7 ot btuaion (p< O.crYt a leaaer decrease waa apparent h the 4&7 
after :1Jltueioa (table 29&) . the pe�>ont.as• ot C7 aattel" in the 

laNea vo14e4 cm tu a, of tatul.oa •• reduoed b7 both treatUilt• 

(ta\Jle Zfl)) .  fh• tfta't•eata 4Utered ill theil" •tr .. te oa taeod 

•t.r exoretin a  a ..,.ke4 I.Jlor•••• -. o\e•n•d cm lh• 87 �t the 
aalt Solutba ... iatue4 •••u a -•ll �•••• (ltot atatiat1ca1q 

•l&Dif.Uaat )  ..,. .,,.,._, oa btuioa ot the aatu Nitl ab:tve . 

(lflltJle 19o ) • 

IU.t£IMI\1 li• IUuM� d U;tgfl!IMM6. tabl,_ �at IW!I M4 
M!e!tf• i!\flll!U, t&; ,a opta IIJft.tlqlt:t• 

.l!PJI Mi!!R (hb� JO) , la toabMt tt *-' _. _ o'NU¥d fa 

........... , t. tll• iava� blu·toD •t , ... ._ n...._4 too4 tatu. . 

•• ._•r••• .. at.pUuaat at tll• ••• ot tile &bP iatuioa · wucl 
(p o .. os .  Mt. 30*) bta• b' t•r tb• daJ M a 1• <'-•• 16U t.tQ"• 



!-.lJh .JOc ) .  W«' iat.aftnO:ae 1Jltuai.oa ot ;:rpeta �t• •licf.te4 
a •�• H1"bd 4.enaae. •1p1f1eaat •t t.P ea4 ot the br latu:\oa 
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p.-rsod (p-< 0.01, � tabl• 3$a:) ana tor the 4Q' as a whole (p.< 0.01 ,  table 3Qc: h 
tD the 16hr follo•u• the ead of {n!uaion of the h)tvo�aate . an 

i.acrease of food iatake waa obsen•4 (Table 3Qh) . 

!'ABLi 3(). lftect Oill food iatake o f  i.lit�acluo:eleaal ( 1 .� . )  
U.tu.iona ot caa.in and illt.raYeaoua (i.w . )  iatuaieu et 
caaeia �clro�te. Iar-&aiou (�able 1 8} were tor 8bl" 
st.tilla ai the U.ae of pnaatatio» of fl'eah teea. M'eaa 
et � ah•ep• 

Heu ooiltnl - o f  ilsfu•ion lla7 after irltuaioa 
intake le•• control leas coauol 

Bluta- • a  Saline ( 1 . d . ) J91 
Can in (1 •••  ) 409 
Iaotoaic Saline (i.v. ) }76 
C..ela h-,drol,'ute (l.  •· ) 370 

s . a. of ...... • ... 16 

Blaxt•l" 'S S&liue 
eu.1r1 u .• a . >  

-

(b) J'ot4 id!k• 
( 1 . d . ) 106 

:t.otoatc Sal :tu (i.  •. ) 
Caaeia �4H1Jute (t.v. ) 

1 Z\ 10? 106 
s . l .  ot -• • + ' ... 

- 2' - '' . 

+ 22 
... 1 ,, . .  

+ 26 -

(I JM{a....a!tJw> 
.. J 
+ 'tO  
- ' 
+ 12ft • • 

+ 20 -

(c ) J'oocl iJ!tM• <a Mf!:t&B£) 
&l•tu •a Sal.u• (j.,.d .. ) 
e...1a (1.4. }  
Ihtoaic l&l:b14J (1. • • ) 
O.Ob h7clrol¥•t.• u .••• ) 
s .a. or ..... + 

- as 
.... a-. 
+ 1) .. 1a ·• 
+ ,., ... 

.. ' 
- 60 • 
- ,a  
- 61 • 

+ 20  -

.... 17 
• 1 8  
- 1 1t  
• Z!l  

+ ilt ... 

- 19 
- � · 
- " . 
.. ,.. . 
+ 15 -

• &ipitiuatlJ tilf'•�t hoa ao•ia.lltaioA �trol, p<. o.OJ ' • •  p.<. 0.&1 
+ q•t••• tl.ttt•,...•• for •i.aaUiea.uoe lHtt•• ...-. , 

:::: : l::; �::� 
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facing p .  93 

60 

30 

0 

60 

30 

0 

( A )  lntraduodenol Casein { 8)  I ntravenous Casein Hydrolysate 
Preinfusion Day 

4 8 12 16 20 

� E a t i ng 

I n fusion Day 

Post infusion Day 

24 
HOURS 

4 8 

D Ruminat ing 

12 16 

Fig.  8. Expt . 1 2  � The e f fe c t s  o f  ( a )  in trad uodenal 
in fus ion o f  cas e in and ( b )  intravenous infus ion o f  c as e in 
hy dro lysate on the c ircad ian pa t te rn o f  e a t in g  and 
rumina t in g .  Mea� of thre e shee p .  I n fus ions ( 0 . 2 8g 
n i t rogen/kg B . W . ) were for 8hr commenc in g  at the . t ime o f  
pres e n t a t io n  o f  fresh food . Th• intravenous in fus ion o f  
the c ase in hy drolysate but - not  the in t raduode nal in fus ion 
of cas e in reduc e d  the . t ime s p e n t  ea� i n g  a n d  rum inat ing on 
the day o f  in fus ion . 

· 

20 24 



!be iahi.btto.17 eltecta of the oueu ud o ... ia b7G-ol7ute 111tua1ona 

aA7 haYe been pr .. e.nt on the dAq &Iter iatua1ea tor total 4Tt aa�t• 

into• oa that 4&7 •• r.eclaoed {lfule )Cc ) .  4 reclu-etioa o f  at.ilu­
.. pi tud• ... howYer, also ebae� on the d&J" alter the intuaion of 

the t.otoaio ••lSae. Food intake wu l'ecluoed :La the pviod o-8hl' 
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oa the da7 after the 11\tuaioe of the teo nit:rosu treataeau (�able 30&) 1 

this .... ,. haYe beea a ooJUJequeaoe of the inoreaaecl eati.Dg dviaa the 

preYioue 1 6hr (!ahle )Ob ) .  

i•• mt'f!!t!t tts!£diaU illdieateci that the iatraduo4ea.al iatuaioa ot 

caaeia had ao arkecl •tfect on the cbndian pattera of fee41nc or 

ruaiaatioa (Yig. 8 ) .  Ill coatraat , tifle speat eatiaa waa p-eatl.7 

rechacri clurinc the pezoiod 2-8hr after the atart of the iatl'"aYenoua 

iDfuaion ot caaein h7d.rol7aate ; rt.llliaat1ou was abuDt tor a farther 2hl' ,. 

Vol!R\!£1 water iDl&f! on the d&J o f  intuaion •aa reduced 01 all 

treat•ot a  except the iatracluo4oal .illtuaioa of oaaeia (!able '1 ) .  

Saall lnat ooaal.eteat reuet:S.ou 111 41'1ak!aa "�"• rHor4•cl on the � 
after tu lafua loa tor all treat•••••· th•1 wen aot atattatically 

a1pitic&Dt . 

!DLB )1 . Ettect 011 nluat&I'J' N'ter iJatake o f  iatra&luocieul 
illtua iou ot cueiA aacl f.at••••aoua iat\ta:iou o f  caaeiA 
Q'dl"ol.J'eate . Iahaioae (Table 1 8 )  W.re for 8hr etvt iag at 
the t.iae o f  preaeatatioJa of -r. .. h t .. d.  hae of 4 sheep. 

n.u.- •• eau.. (1.4. ) 
CN•J.a (1.4:. ) 
Iaotoalc aalbe (1. •. ) 
-..ill �--lr-..... (1.�. ) 
a .B. ot ...... . ,... .... 

.. '" . .  

. ,, - "" . .. 189 • •  

+ 1}, 
·-

Iatak• •• .., 
aftu iaha101l 
t.e .. coatnl 

. ,,. .. 



b•sfl RI !!S.tR o»'at oa tke 4q ot iatuaioa wu "du:c•4 1'17 -th• 
ia•aaocteaal. iatu•w• of eueia (tabu )aa) .  A arHt.r .reftoti•• 

waa elieit..cl br the c·&Aia hJ4ro�aaw b!Uioth Pa•oal water 

output wu also reducri 'b7 the two aitro,.. tr•atnate but 1il neither 

cue waa the effect atat1aticall7 aipificaat (table ;J2b ) .  

'fAB'LB 32. ilfeoi ot faecal e:ut"etion of drJ aattez- atld 

water of intr&duocleul. iDfua!Gua of caaeh. aacl :lnbaYnoua 
iahaion. ot ••••u !qdn�u� .. htuioaa ('l'able 1 8) 
.ere for &hP a�ins at the tiae o t  preao·tatloa of f'J'eah 
fee4 .. MnD ol � a!Mep. 

Meaa coauol 
o.&tpvt 

Output oa the ·daf OUtput 011 the daJ ol iafuaioa le$8 · atte.J> 1Jd'ae1oA coatnl leea control 

Blhter '• Sal.iae (1. 4. ) .2-85 
CueiA ( t.d . )  � X.otoatc Saliu ( 1. • .  ) 2:S& 
Oaain h7drel7aate (1-.T. )2:95 

+ ' 

s .&. of ··-· + , ,  -

(bl ra•ctl e'e. <attu> 

- 27 • 
- 11  ... 62 •• 
+ 10 -

Slazter •e lallae U . • cl. ) tt69 • 75 
Caaeu U • •  cl. ) 502 - .. 7 
Iaetoaio &alln (1 • • •  } it9} +1 6:J 
CU:ela hfcb:ool7aate (t.v .. ,,.,2 -100 

s .. E. ot ..... + 91 -+ 1S -

For •ipitieaac• • ..- b le )0. 

- 2: 
+ ' - s 
+ 25 

+ 1lt -

+ ,, 
- 4 
+ 1 90 • 
+ 71 

.. " -

Jlri!l!r .. a.. <ra»s u>. Jotll aitropa ,,.� •• ,. •liclt•4 .. 

acl'ftM ia wiauJ Yolut oa tb• ·U, of ialu�. the ...-w•t 

94 

faoJ'! .... kiDs that tor th• taU.••••• �. ot ou•t. qclftl,Jute 
(�1• J3a). h\ll Ml:tu .... .._,. al.ao tao..-..4 viur;r •olue 

kt tha-t .tflf' '" 1Dtnho4eaal t.atu� ot BJ.atu•• Balille - •ot 

etatistio•lll' eipUicaat .  Of tile '··? .. 1�9a atlnta .-ut.un4,. 



f�cing p . 95 

a 
E "' 
a 

a: 
E 0 0 '-z 
-a .  ·u 
a 

a . 
c: 
.E <t 
a> E 

� � 
<IJ 
E 
:;) � 
<IJ () 
-a <IJ � u 
a a.. 

2 0� ( A )  

/ (C ) 
1 6  70 

V /V � I 
1 2  

8 

I 
I 

/ 0--0 V 
If_ �0 �11

� 

� 
"' 60 

0 � 
N 50 

/ V • 

�� \ r�: 
0-0 / J /• 0� ---�� '3 � --V 

0 
u ��:::::::..� 

4 1--====�=��� � -a 0 40 0 
iD 

oJ i 
0 

Infusion . // -----. 30 Infusion /1 ---, 
4 8 12  24 0 4 8 1 2  24 

( 8 )  ( D )  7 · 2  
0 E V 

36 
/V ___ V 

Vl 
0 7 · 0  a: 

E 0 

0 6 · 8  0 

3 2  

. �� 
0- 0-e--#';;' X X 

/\ ..;;::::_ 
c . �· <IJ 6 · 6  ·:�=�·/� : -0 

·� /1. V 
. t::;::::::� 1! --· 

.... a.. 
a> 

6 - 4  � t 
"' 

2 8  Infusion // --, 6 · 2  I Infusion 1 11 ---, 

0 • 4 8 12 24 0 4 8 1 2 
HOURS 

X i. d Bloxter•s Saline 

0 i. d. Casein in Blaxter•s Sal ine 

• i. v. 0. 9 %  NoCI 
v i. v. Casein hydrolysate 

Fig. 9 .  Exp t . 1 2 .. E f fec t o f  in traduodena1 :in fus ion of 

B laxter ' s  Sa line a l�ne ( 750m l . ,  1 . 56ml . /m in ) an d 

c on tain ing case in· (0  .. 2 8g nitro gen/kg B . W . )  an d in t ra­

venous in fus ion o f  0 . 9%  NaCl ( 1 . 85-2 . 08m l . /m in ) an d 

c as e in hy drolysate ( 0 . 2 8g n i troge n/kg B . W . , 1 . 85-2 , 08m l . /  

min ) on some blood parame ters . Mean o f  four she e p . 
S . E .  of  means indica1;e d  by ver t ic al bars . 

·. 

24 
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...-. .,,..,.a in tlla uU. on tbe cllq ot e<l that afte• tile U:h'Peaoue 

iahaioa et c ... ta bfeo17•te (6.2.t) ibu ,.. aU.wed whea et&Mia _. 
iaatue4 1ato tile 41lofh- ().281 'fabltt )Jb) ,  

Y1Bl.l ''· Eft.ct oa Ui.Dal'J' Yoluu aatl a1tro.-�t u:ont10c or 
ia$ra4uo4aal infuaiou o t  oaa•b ad iatnYelloua ilahaiou of 
cq.eill b:rcb'ol.7aat.•. lnhaiona (!abl• 18) •r• to'l' 8hr ata?tiag 
at ttt. till• of preaeata.tioa of he8h tnd.. Meaa of lt aheep. 

Blatel' •a  Saliae 
c ... tA ( s. . t. ) 

-..m coatrol 
output 

&itput Oil dq 
of utuaion l•ee 
coatrol 

(a) 11£!Jl•a ,YOJM• (!!!.IHttl 

{i.d. ) )10 • 89 
2� +l?S • 

Iaotoaic aalill• ( t  . .. . ) 
Caaein h;yd:roqaate (i.Y. ) 

32S +294 • 300 +192 • • 

81-.ter • a  Saliae 
Cuein (i . •  4 . )  

.,, 

(b ) t!Jrturx aiwa•! �a(ciN) 
(1.4. ) }.o6 + o.�ta 

2.S6 + ).02 • • 
Isotonic aalba u . •. } 
C..a1n Q:rcbol.J .. te (:1..\t . ) 

). 02 + 0.7& 
2.19 • '· '' • •  

s . E .  ot •eaa• + 0 . 17 - + 0.45 ... 

Output on U, 
attu iafueioa 
leas coatnl 

+ 24 + 20  
+1 17 • 

+ 2 

+ ,, -

- 0. 1 1  
+ 0.2� 
- 0.0) 
+ 1 .06 • 

Bl.to4 (71&t. 2> . !he uvneaoue infusion of oaaeia J174l"oqote eli.cite4 

aipifteaat ucre ... • (p..( 0.01 )  :la pl...,. aai#o aoi.d CCJBceatt-atioa , 

packed oell Yoluu. u4 co2 lewla chaJ"ing the iatuaioa period. Valua 

'llpp,n1titlatia& thoae OMVYed: at the •tart of il!lluioa •�"• nache4 at 

tta,e 2'-ta.J" .,.,u.aa. x..r ..... ot aaall•.r aapituo ••r• obeenecl wha 
...-u .. iatuect uto •� tuoQ.au. 

BffJ:B48� o t  thtJ ahMp aowd no ooaidnt Oltuce .. .,. ·the aperilletal 
wer1c.4. Mea •£Pt. t�l Me�·h ... P Mlc�t.cl h-011 •:lcbt •• .._..... 

••• •t ) - 5 4a7 lat_...u 'ftM 2,. 1 . t!/.6 . �.8 u4 21t: .. 9 q (s . .. s .  ot 
.-a . + G.2kt)• ... 
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li�o.pa hl!•e• •• eatitlated clur1rl.g the ab dqa 1M•cl1akl.)' p;rec.ediag 

·- ay o f  t.be that utus1on .raged fru - 1 .)4 to - 2 . 50  8 tf/clq tor 

the four •h••P• Dipatib111t;r of teecl 01 utt•r dviag the ••• 

p.rio4 .ae �2 - ��. 

lioth the nature of the aaino acid eontailling aaterial and. the 

ro¥te o f  administration moditied the effect of tha infvaio�• on foo d  

intake . An excitation ot food intake was obeerYe d oaly when infusions 

were ude into the ciuoclenua . c leu11 ehoa when c.aaein ( kperia•at 9) 
aad leaa c le&J>l7 when cuein h)-drol1aate ( kpertaut 10) were the uino 

in haion of the amino aa i.d tdxtue and intraYenoue in fuaion of the 

casein h7drOlJaate resulted ill a profound inhibition o f  food intake . 

Tb• poeeibilit7 that racepton iaYolYed ill the exc itat ion of 

food iatake ••7 be looatecl 1a .  or aaaociated with , the iat•atinal 

walla or the portal vaaculv field ia auft4tatad b7 the dnoaatration 

that toed intake ••• iDcreaeed b7 the intraduoct.aal a.fu.a ien o f  

caaein o r  oaMin hJ clJool.7aa.te but r.-duca4 lJ1 the �tra'f'eaous infusion 

o f  case in h7drol)'aat• .. !he tr iaae?illS stiauli tu the .. receptora 

mq be •••ate ueoc iaud with the p.l"eeeace o f  the btu.a4 ��aterial 

1D th• inteetiDea ad/or their 4iaeeti.on aae a\uJol"pt:J.oa . �· t iaa 

coura• of th• bu�Nue iA food iatao ia couiltteat with \hia Yiew. 

It ia 4ttf1cnalt to eqlaia the r•latio•ahip bet-.• the tU.. ot 
itltui.oa aa4 the -occ:urraee ot 1acJr .... 4 fooct 1atake ••tabllalld ia 

kpuU.at 9 ia tenaa of oM.a .. • !A aot1'fil7 ot ta. at.oroo•aut.a 

ia • ._ *'•tUtll.,.•n or ••'-'-l,in ot 4ip.tAoa )J'e4Ute •••• 

ahol'ptJ.oa has taku ph•• •  proaa•ee � H7 be OOIUiictend •le• 



to tau ett•ot ud or r.elat 1Ye� loftS ovfltioa.. Eau &: o b- (1965) 

fotmcl that tatra4uocloal intuioaa of' ••• "*�" a 8 u period lecl 

�7 

to a iDcre•••· ill tlle rate at wbi. h eelltlloae wu dt .. ate4 1l'l Ul• 

l"et14v.l�• of all••»• tkla -. thOllpt to be tbe aain taotor 

napouible for the 1Acr•.,..4 tooc:J illtake ttult aa oba•.rYed oa the da7 

after iufueioa . The ula7 waa conaiclerecl 4ue to ...,h• t.iae taken for 

Ule reqclect Altrose to :l.aflueue aiorohial a.ctiYit7 1n the rwaea . "  

CUiplillg et al,. ( 1 962) found that COIItinUOU iJSUVUidJUll 1nfuaioa of 

u.s-M {150e'/daJ ) did not ilu:-ll'eaae the c.ew ' a  coaawaptioa of oatea straw 

until ' - 4 da7• after the etut of infusion . 

The Y&riabil1t1 ot the e ffecta oa food intake of intraduodeaal 

1Dfv.•iae o f  oaeeh waa apin duoaetrated 1n the preaeQt ••riu .of 

expert.enta . On oocaaioaa iatake wu atimt�ated ( Baperilleat 9 ud 

aheep Bo . 1 16 .  Table 2?) , whereas at othe.r t1a•• aa iahibitiol'l •• 
obaerYe.d (Experilleat 1 2 ,  !able 3() ) .  !bia .. phaaS.ea the coaplex 

nature o f  the eftecte on food in\ake of 1atueiona of proteinaceou 

aaterial•. It ap,Peara uallkelJ' that a aingl.e .. ohac:Uit operate• in 

-4iating theee effe-cta t rather a nuber of aecha.Aina should be 

enTiaapcl which act aeparatel1 , ad41t1Yel7 or eyaeraiaticall.J . 

lb.ether a aiDcle •xpe-l"iaellhl ,roce4Jare , the inflaaion of eaeeia iato 

the Chlotiau• , e�ioita aa iftat"eaa. or a ciMHaee of toed intake will 

depead o the •-atioa ot the etiau.li U"iaills .&oal the nrio'&la 

aechaalella ,  a prooe .. uiob ap�ua to lte Satlu•oH or t104it1e4 bT 

•H"iou tcctot-a iacltr4U...C ._. rate . tu pnriou e»pe•beatal h�oq 
aa4 the phfs!o1octoal atatue ol the a.iaal. 

'l.h.e iatuioa ot litfuut -ta• ui4-••••ta1Ds .n...ule !&to 

U.. ._ ... · hi.led to n-..1 eitke t eir etle t "*to. •• the 

ut_.. of tbe ---� ia.a1•••• JlM'aQM ao t.n•• • .,,u.. of 
.... s.a lq._ l;raate �- aftilUl.il , oalJ a 1titlt.4 •· .  I)•• o f  



oba•rntioae ctoud be- aacle oa tta effect •hea adlti».laterri iato th• 

claocl•o• !he ..-11 t.•••••• in t .. d ta•• o'ba•n•d oa t:k ... 

oc-cut.oaa .-, be therefore I'*PJ'dect u etl'liYOeal. !he nlatt•• 

iapor,...ce o t  tile Jt)IJaJ.olopoal atatua ot the aaill&l ,  od tile to• 
!'ate , aitn,.•oua -co��pQDeau , taor,a�c aolut- . aa4 the pllJ&ie&l 
.PJ"'JHJJ't iea of tb• iatua•t• iJl ••terataus the olJMl'"Mcl e ttecta are 

aot ROD . The al'ke4 !nhibi�OJ'7 e f tecte OJI foOd iJlta.ke of iatra• 

4uoclqal btuaiou o f  the aaiao acta autue occurl"ed eYell thoup 
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(a ) th• 4oee :rate eltpna .. d in ten• of  utropn - alipt� eaal.ler­

than those o f  either eueill or eueia bT4Jtol.7aate (b ) the Ycrllicle 

(.Salt Solution ) -. b.7potoaSc aad of relat1Yel1 lup YOlae , 

CObditiolla which aJ11 facilitate the •.xc1t&toi"J effects o• food iabke 

of tatraduotlaal infu:aic:u of cue in (Exp4tri.aent 8) , and (c ) iAf' sioaa 

ot the ••hiele alon• .f.acreuecl food iAtake . Al:tllotlgh a aarke4 

n d•o*iOD hi too« intake .... �•r·4ecl l'Wre , the pouibili\7 oaanot be 

ucl\lfled that aa tafwaioa of the •ho acid •ixt'tlft at aa appropriate 

ctoae r-ate .., lt&Ye .-.aultu 1Ji aa '"�•••• et tooa iD.•u•. 

fte effec� on food intake of intJ"&Yeaotaa illtue1oaa of cueia 

h7bol.7eate wre :pred.o•inaatq ou of iahiltit1o1l. t.rhie coau .. ta 

aharpl7 dth tU atl417 uoitatoey etteote obeenecl when a at.ilaJ' 

!a hat.oa ••• ude- into ·tJw d:uo4ea • 'fbeee dift•rilla etfeot• 

aaaaeat 'Utat 'he btJ-tlYQOU J"'ute eaabled the C:Ueia hJUOl.)'A'te to 

aot at aJ.na ol' • anhatau ut i....rlate}J' acoe .. i,le ._ the 

.-. •te7i&l ua iatu.d .hto the cluoOilu. !hue 1187 haYe --.. • 
•Pftlfk e'tf.ala\U& ot a eatl•tr aqlluiaa,, 1a .... .., nlatri to 

•lrcnal&liaa uiao an .. or al.uraatt••� • t-he SAhibS. to�? •ftect. .., 

u" "-• • eolfio , ,..-a1b17 aaeooiate<t with tha P••••• ta tU 

aruat. of pq.sol,.o,ioal.S, "'"" oapo_.. ,__. � tll• 
p,..,....Uo• r ·�•P of •• tqib'oqaat.. 



lt ..... losial to F'OPGM that the ••t•aclic aot1Yi�y of the 

1Dt••tiaal. walla ud the l1Y-.r we.-• of seat, S..pol'tuce iD aodit'flllc 

99 

the e-ft.ota of the intuaioae on looil tatake .. lr�ttpUt J.Ye ot the 

nature of the illh1biteJ'f •-eohaaiaaa inTol'Yed,  theu ett•eb wu-e 

re4uced w!len the lq-Q>olraak ... utuu4 iDto the 4uocleau. !heir 

oo•plete eliainatiea ••••• D11kel1 lor that procechare elic ited a. 

redllotior.t 1a faecal dry aatur output on the cla.7 of tatu:lOA (Tal>le 27) 
aa we ll u aa i.zlcnue in food iahke. Meta'klU. ot .. illo aol«• bJ 

the lateatiaal walla and liYer _., h••• alao ooatrltnate4. to the 4itt•reat 

effect. of illtraveaoue ud: intradvoMaal 1n. he1on of oueia �clrolJaate 

oa plaau. uuo aeid ooatat ( .Fis.6 .fe 9) ad renal reapoue (u .1•4ae4 

aupporl tor theee olleerntioaa ia to be fo\Uld in the unequ.:iYocal 

dAt'"aat.rat1on that th• intra,.-noua infuaion o f  a protein h7dro:qaat• 

results iD leae e tfie ieat utiliaatioa o f  n1tros-n •han when the eam• 

mat•l" ial 1a adlliD.iatered illto the peuoointeeU.nal tr&e t (SUlHir , Seeler 

& Jlowe , 1 9't& ;  Alper , Cbow & hblaae , 19.50 �  Alliaon & »ad ,  1 96Jl. ) . 

It alao aeeH logioal to naseet that intrad.uoclenal iatustoaa et 

th• aaino ae14 11izture M7 haYe partiall, o't'e!"whelae4 a.D:'3' aaelior.atha 

etteota of \he U.•er. !h i• a.ar haYe re.eulte.cl ill a ao.re effeotiYe 

etS...ulatioa ot eztrainteetiaAl .. ohu1ea• capable et iahJ.bitia8 foo.t 

htalla \!aM ••• 1••• "a4117 ab.ol•bee aateriala auh .aa •••in 01" a 

pepticle Of$,&iaitls oaaeb lqcll"oq••t• w.re iDfuMcl int-o the cltao\iuu. 

ao olNJerY&tiou ftro NU oa �· effeou on b�rl coapoaltioa of 

iD fu1op of th aa;U.o U14 ahtv• , tltia e11CP•tU!Jl •ut re•ia 

a,.cul.atl••• lt ue be• ebo•, ,.._.,. ,  �t tile n t•  ol o_,.ptiou 

e-t ».1\.-oao ,..._ Q• pt 1e t..t«r -.« pl.._ ••ill• ui4e attda a 

111,._. ooaoatnt1$Jl wha uta uta eo1Ut1-oea ••thv tb-. whole pnteiu 

..,.. t• . (ft�M • � • •  1 '"' c.raae • JJourcw. 1960) - ea the other 

/M,SSEY UNIVt;RSITY 
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b.aa4 ,  Pkhu (196?) ,  u P..U.triaa Not•ia abaC)l'Jptiou . hU •\at•<l tha' 

"all _. can atq Sa coullldoG 1a that the tona u -.htch tJs,• pro4uota 
of pnteh �U.a••tioa ater the boq ia atill not ••t&bllah••• Ro 

a• haa be-.n abu to show that •ore tllu a •J.aorit7 of it enter• the 

bloo4atreaa ae -iuo e.ciu. u lt ia poailtle therero.re 9 that th• 

iaf\leion ot larp &llOUBt& of tree aaino ae idt: 1& aa 1.mfh71!ielogical. 

J:t"OC.88 wtliob COUld 1'8&dily lead to diaturb81'1C&8 o f  aOIIMU)ataai. . !he 

oooUl!'i"o�• and ••pitud• ot di.aturbancea of thill JUltur• ia tntggeat.ed 

'b7 the llN"ktd renal reaponae and the perauting ettecta o t  th• •ino 

aoid ais'hn on leo41rt« belu�Yiour , food htake , faecal aad uri.aary 
acretioa .  In ooatraat • the iahibitoey etteot-a of iatru•ao,•• 

1Dt'l:lai.oaa of oaaea hfd:Jtol.yeate ftre not obYioua after the ooJtplet ioa 

of the 8hl" in fusion (Flg .. 9) . 

It seems unlikel)' th«t the blood. oon.etituenta inveatisated were 

tho•• det•r•intna •1ther the •xcit&tOrJ or the 1nhioitor1 ett•c�a o f  

the infa.iou on foo4 iatak•. Uthoup aark•d chugee 1a the ,_,. ... tera 

....... c Ml'e o'ba•r••• aeA loo iata&• -.. 4eo�eu.t (lJa, rta•at 1 2 )  

alailal' ohaa••• were ap·parut whea. tood intake wu 1a:creaee4 

( kper!Jleat 10 ) .  In additio,a• when feeding rteo.��JMDc•4 a.t th• 

co•pl.etioa ot t� int-raYUou illtwd.oD ot cue in hJ'*"o�nt• , th• 

apitv4e o f  the oh•pe a -loocl co•poaitto:n Mre at. or nea:r their 

u.xtaua <rs.,. & C)) . ••tJt•lua , ta• o'b...-.. olood eh . ••• aisllt 

b• t.¥011'•4 .... \h tol.lo win eucuutuc•• • 
(a) · it the .-.o•ptore ia'f;Olft.d "" •••t.tift to th• J"ak •t 

clluaap S-ll conaat.ratioa of 'h• •t&bol1tea ; 

(b) U tlteu •tU. (a) .... 1autinct .  with � o'bDne4 chupa 

ulaa: all pan of th• �rua •eohaaiR• l 

(e) U the •fleet of ilt• lataaioas oa food btaka ... i9 

.... ,ioa of 'betll 1Uild.t•i7 ..a uoiW.'-7 •t'-lil _. 

(tl) it �· ill the l'ii.Ja\f.Ye Jl"'JOJ-tioa• of the &M •Jao 

aoi&t · of p1a..., •n of IJipet'tuo•• 



Aa ciiacuea•d ill A*�Jte:l' 1, , th• WO� of ·uu,- Qci Uaoci.a"e aucpate 
tts•t th• pat'hnt or ..Uo ac:t4a la the blood aq be of bportue• 1• 

the rep.lat;ioa of food iatake 'b:r ••t• ad •ice. !he pna•zute ut 

either an exftu fir ftticiency ot certain eaHatial a.ai&lo aciu u tu 
d.iet ma7 le•d to n.taced food intake {Harper, 1964) • eont.iaea •ithill 
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a few hour• of at.lti.:Ug the 1a'balueecl aatae acid mixtu-e to the low 

proteill baN.l dicrt (ltltaJ\tl & Harper ,  1962). It •••• u:aliol;y ho••••�"• 

that � ot the uiao acict pnpal'8tioaa used here .. ,. autfic ientq 

itln.la:ace4 1n tk•lr amino ao14 content fo:r thk to acoot.mt tor the 
hhib it.or7 etfecta .. !he -eaM!u b,rdzoolJaat• and ui.Do acid antve ftre 

oo .. ercial preparetioaa apeoiSioallJ deaigae4 for hu•aft par.ateral 

nutrition an.S the oaaeiD tor aupple11entinc the 41et ot children and 

cnvalescent or otherwue debilitated adults . EYe " •  there ia ao 

oert,aint;y that the Jteq,uire••nta o f  tdt"J in thia respect are the ae.e 

all tho.ae Of hWU!18 J and UUU.Yid\t&l TViat ion , both in the )tJ'Oport i�UUI 

ot uino ac1u in the plu11a auo.oiated with hotaecataaia (Willioa . 

1 963) &n4 tbe '1at�.ercon•ersion occnarrbg dvtag dtfea·U,on and at.aoJ'Pti.oa 

(title.r , 1 9(;4} a&7 have rea11ltecl in a= U.balanoe . 

the pr•••nt •xpvie'hlta have »ot reYealed the ••chanisas vh.,..b7 

inluiou of di».o &oid coatainiag nt•1au modified food ill take . 

!heu u�or croatrihutton haa 'b«ten tbe 4-.a.tratioa t!Mtt the situatioa 

t. of coa•1ct.tt&ble ooapledtJ ; ualikel.l to • 7eRlvQd 'b7 eiap� 

•XP*J"iullta nch •• those uaderi.alten here . �417 have iatict�-ted tbat 

tJM;re 1147 be a � fl f  tJaaohu1•• h"folv•4 ritb l'H•pteJ�a looatu. ill 

a lU&tthel" ot' aites a tAe hcl.S, .: bltr•� $8,_.1011• o'f C ... b Gal 
c ... ill 1Q'4ro1Juh a,Jp•ue4 to ut oa ••hallu• er at aitft that Mn 

<iUferot fra tltoa(t n:Nil•4 'bf either llltravtaou• bhaicme ol canh 
hfd.l"o�aate ·� h$n,ft:o:tea&l. iafi&aiolila o f  the •bo aei4 td.xtve . 
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It ia appuat �t tu ••-t att•et of *M iafu.ioAa oa foocl 

ia\Ue MM1.M4 fro• tb• .....atiu Of e¥41.....,7 Q4 �aald.bltOJT 

atinli.. IIIHl••• ta.oa1 outpa' oa th• fJiq ot treat.at •• a 

fMtve GOMOa to all iahalou of •h• act.ct ooataJ.Dfaa aatuiaa ,  

Ur-eapeott•• ot th• lr  e ffeet .- foocl iJa,t*•• ftt• ••ant.• th•t a 

nclaetect rate of pMHp o f  dipet• alo•a the autroiateet iatl trut 
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.. 7 M one ot the Uh�itel7 ooapoaota, pl'eaeat ..,. •• aea an incn ... 
la food tatake aa ob .. ned. 1Urther ocmeicleratioa i8 CiYea to thue 

f.._ ia aubaa uat o!:lapt••• · 4 poaailtle c:lae to the utv. of the 

uoitato17 O«*JJa•t ia aqpate4 bJ tb• etfecta ot tbe illfuloaa oa 

•t•r .. taboliu . lA kperiant 9 ,  iao.-.-.ecl voluaur, wat.er 1Dt«ke 

coaei.atutq oce•r.-•4 duria" U\e puiod of caaeia iafuaio�a •••• thoup 

in one trMtuat .. thiAI .. of )hr .tu:ratioa aa4 preoe4e4 b7 aa intuaioa 
of water . »ectuc•d clriltk:lng iB the tirat 3U o t  the ciaJ follori.Dg 

that of iAfu.aioa ftJPtlta that tile watar ... ntained iA the boq , 

becoaias a'ft.il&IJle cluiq that ,.riod ad l*riiall1 aatiaf1iAI aoraal 

•ta.- reqnr-•t• • la JQeriaeJt.ta 10. 1 1  M4 12,  Satuaio .. ldlich 

naalted U. ittu ... acl too4 iatake (e ... la hJdrolJHte , kpe¥-iaot 101 

Salt SOlutloa , lapu!Hat 1 1 )  o.r which pRYiotaal7 ha4 '••n ahoa to do 

eo (oueia, .lxperiMuta 10 aa4 12) «lao ••J-te4q illor•-•4 a�at 

•ur re�eatioB (fa, le JIJ) . h o-oatJ"&ai ,. tta.u 1afuioaa which 

re4uoe4 too4 ta.- (mV&•eaoua .... b h74roqaate •• 1.tatJtaieo4eaal 

hU acid ai.attlh) , t;rutl7 iaol' .... d 11J"bat7 •t•r •�cret 1oa ritll • 
leaaut ett'Mt oa apJMlNJlt -�.r retutlu. .  M aeither reapU.to.17 

ur t.odJ Hl'"face loaM ••• .... uet , the eaU..h.a o.t wanr nteatioa 

_,. lMt  r.prie4 .. •....-�.. ft-. b hcu•"• • oouktoq bttt .... 

Ill• .. ,� ... f"or ttl• ao•htuf.cm �•V.'- la tlle U&Me _,..-..,. u.d 

�.,.,... tt.-. �· ad the ••tlet .. fOI' tta• -.1• k� *•• 

U.•• ... l1tt� eaue w _,.. • .tinu1NQift• b at. ..-..ltolt•• ttr. 



uttute ot ..-"ten'tlcm who tkAI ut.ao U£4 •atur• ... iDhau fa-to 
the cluOd.._ app.ue UOJI&lou 'but 1* la to \)e •••bered t'bat rith 

tlsa tl"ttatceat • tt.e etteots. ftH a.ot co�ttilaeil to t.ht� d_,- ot tat\laioa• 
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lblle the llA.tve of the coa,.._,..,. Hohuiau elicitinc the 

ohaas•• b appanut water nteattoa. naaae uae.rtata, the pocaib1lit7 

«t'iae• tla•t the•• ob••P• 11&7 l»e 1iDJte4 to the uoiutioa of food 

iatalut. 1U1 oa��t>�Mtrio nohuin .  eh•rQ-7 tll• -.aatiou o r  lnmpr 

ea •a:ti.et, artae at luct 1a part fro• ci!Ulapa ill wat•r tU.etl"ib\l·tiu 

1UQ' 'be of aoao iaputuc-e 1a 110aop•trto alae le (Brobeok , 1 "' 1 

'-plto'falq •! al. ,  tU?t SellaJ."t*-u lr Wu cl ,  1 9J8 t  Saith, 196'.) . 

4uoh • eoao•pt 1& attraoti•• 1a that lt ••7 eTeat.all1 proY14• aa 

eaplaAaUoa ae to wily tile intrathl04•aal in fusion of tu Salt So1ut1oa 
t#oreaaed too4 14take. lneqeotiv. ot the oe.uae o� \he taoreuecl 

appa.reat. •:t•r ret•DtioD aea the Salt .SOlutioa wu iafuncJ - whether 

it wae 4ue to ita effMt• oa the •b•orption ot autrienta ali'••C:V 1a th• 

pt lae11 • or to 1t• pi&Jalc•l or cuaical pro,..rU•• - the a1ailarit)' 

1a thia napen to th• •f'te«te ot tho•• uiao ao-icl c-oat.1a:1a• iatwtiou 

which illcrau•4 food i11take ia a'b'ildaa. 



'J!IJ !ITBCT OJ' .. i!jftM!!9RI� llW!IlflP .or tl.d'p! 91 �� PDAJ'I' 
JICII!IC>I !F UlllQ N!l !!tASSliJ 

ftere .... a n�r of report• auaceating that u iatiaate 

J"'elatiouhip eaiate betweu a.bo ac id and electrol.)rte caetabol1••· 

Chrietenaen lt ltiaaa (1952) toud that the 11ptake o f  aeutral 

atao aeia \>7 Zhrlich asc ites t\tlaov cella ne Mooapuied b7 a 

aoaeuat 1••• thu equi.•alent net loaa o f  potaaaiua fna the cell. 
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!hie ud nl>aeqt�at ob .. r.at iona haTe lecl to the au.geetioD that eatr)r 

of neutral aaillo ac iclll iDto the cell is in aoae 'ft7 coupled to , aad 

depeaclent on ,  the outward •1pat1on o f  the potaaailill ion (Chriateaua , 

Rtgp lt Cope ,  1 9_,...; R:f.u• , lalkuo & Chriataaeea , 19581 Chriateaau. , 

1960) . the e ffect of uiao aoi4 •pt&k.e on potaaa1tlll aicratioa &Jpdl"• 

to be depuclut 1a pal't oa the aaiao aoid beillg conontratecl. te•iAakl' , 
f(r.oa, MU:Wr ft Rel.au. (1962) follftd that incvbaUoa o t  rat akd.etal 

auacle la a aedi& rich in the cationic u1no acicl , l7aiae, renlted in 

a loaa fna the •ucle ot up to one third ot �· o•Uul.ar' potN8:ta. 

"- pot ... iwl loat boa the cella ne •ubat1tutec1 with an e.-S.••l••t 

aaont o f  qad.ll•. fte lac1ui.cm of neutral Hino aci4a ia the •uta 
Haultecl u le• aarke4 etfnt• aile uJ.oaio aho aol.da had ao eft•ot. 
la •o•• cqu ho•••• it h .. b"a ok•n•.t that aa tacn .. • ill iat:Jta• 

c•1lular potaaaiua aco.,..i•• the uptake ot aa1nlo a.Uo ae 14a 

(h.._�' • JglAtatoa • KNlmt 1"01 CU''-t••••• • Ita•• 1Hat ••• 1"'). 

, .... .,_, t. tll• ••• ou•nat._., &•'-• (19Q) ••a�Mt•4 that 

.. u. taoilltaua ,._ ....._,._. ol aaiP •�ld.lta •� o.Uulu .. --.ea •. 

la np,_t ot Uat., "*• 'lhi•r • ioeul'Jvc & Seaal (1_,.), t D4 that •• 
�at kiduf ec».-us auna wv:e inouba•« ir:t: a �--'"• •ctta.. tu 



�t-1•• traaaport et th• M11b"al ulao ae14a "" uia.oiaolna'TJ'ia ao:i.t 

ancl cl;reeriu .. coapletelJ' 1llhiblte4 aad that of l1•in• aa4 hiati4be 

re4u.e4 . latraceUulu aocWIUlatio:a of tuse aaiao act.U aore-uecl u 

the coaceatrat:l.olt #JJf aodillllt ill the aedia ... b.anaaed. l'Jaiaa bolated 

ra .. bit ileva i &chult& & Zaluaky ( 1 96.S) ehond that the traupvt of 

uino aclu aot only nquir•d aodiua but also iacreaaed. the rate at 

which aociiUJl ttaa traasfenecl frea the eolutioa bathias the wcoaa to the 

lnter io� of the •uceaal c•lJ.a . 1447 , Mulcah7 & 'lhoaaon ( 1 ')67) toa6 

-that the .kinetica of &17oine uptu• b7 moue aacitea .... tuaou.r cella wre 

conaiatet with the Yiew that alJciae eat.-red tbe cella as a te,l'll&l7 

co•plex with a carrier and aod.1aa. !bat aodtu. 1e required for th• 

tl'&a��port o t  bo� qiao ac 14a -.a cl eupra ia aow pDer&ll7 ac-cepted and. 

the o'beerntlon haa beaD eztencled to include Mill' ti.U1M8 ( Cl"aae , 1 965; 

C••kJ . 1 96' '  Quatel, 1 96,) . 

1'he abo•• reaul te b.a.Ye been obtaiDeCI ueins 1a. 'd.tro teolu11quea ud 

their alSD itioane:e 1n the illtact uilla l  1a uaoertah .  I t  1a l'eaaoDable 

to expect that in ane tieauea at 1eut a fora or bt..-nal circulation 

ia inYOlved (Craae , 1 965) qd there U1 be ao aet loae electrolJ't•• fro• 
the bodJ' . 

'!be llHeeaitJ o f  U.qu.at• pot&Niwa tu e fteotl'l'e utilisation ot 

aaiao ao1d.a haa be.a d•oaavat4kt (Oauoa ,  :hasi•r • �hash•• •  1 9S2t 

J'roet, laith & hlt• • 1 95') .  lt 1• tor th 1a  n .. oa that a r•lati,.elJ 

larp aacn•t (2Ja-• ut•./1. ) of JO\&aalu le boOI'JtOr•t•4 iD the uiao 
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ae14 a(t.lu'tioa , "Miao f'ulb", wbich '- .._ipe4 t•r para""l &l!Matatlo•• 

Z.OlleUta • ._..,1.-r t. DoclpA (19S6) aa4 lebl, ._,.ie l h,_ 
(19-'ia,b) u•• .ao .. t,... dt&r1as potaallillll dapl•tioa sa the "' · ll•l.a• 

uc otta.•r o•tt.oato •:tao uiu •••uulat• ill � .U•l•tal auclat..-. 
Joul ·•• •· t"bre d•liPt•4 tb•• •�eo uiU •• .._.aflioqt ntioaa• 



aaM th.eJ could l'eplM• the lost U.tnoellulu p&tueiu• ad' 
••b.taizl baternal na•t•alit7 • •• �"•••••• � aln <>cnr. for 
Gerehotf, Cout1rio-.A tht ADtonorios ,  �·�" • Shea I dna ( 1 9,59) 
fnatl tn.t irleHued pot&N1u illtake b7 J'at� fH a 17•1D• deficient 

diet. partia� pre1'eate4 the occunence of l.Jalne def1c ieaoJ . 

Althoup kkel et al. (19Sib) loud that the fMclills of diet. 

rlcb :1n lJe:lae to aonuJ. rata did aot lead to cU.•pl.&ce•eat of nacle 

potuaip , nick•l'll&• le WalkeJI' (1964) uowcl tha' tlte iatra-.,eaoua 

1Btuioa of the catimlic aaiao aciu , 1Ja1rle , arsiDiDe or onithine 
to dep iacre .. H the UJ'iaaa7 exontiou of potaaa iwa to 1-eftla that 

esoee4ecl the filtered. load ot potuaiua. lt waa poetulat.• ( Walker , 

Diouna tt Joat , 1964) that diaplaoeant of �<b'ogea ioa b7 17ah• 
produced an extl'aoellul&r acidoaia aacl aa intrace llulAr alkaloat.. 

!hia iD turn euppr .. ••d the ability of the k1dne7 to secrete hf�ogea 
:loDe aad facilitated. JOtu•iua tor ao in exchuge with coaaequeat 

acretlc.n o f  potueiu. '!beae effect. 1147 not 'b• coat1D•4 to 

potauiv.a tor I.!Ddeaan, .tUcler . tiftpt le hard (1967) to•nd that 
1apat1oa ot oaeeia or YU"iowa cU"),oh,-ctrat•• br haau lea to aa 

iaoJ"eue ill the � ezcl'" .. ioa of the cliyaleat cat iona , ealoiva aad 
aapeeiul . 

lt haa bee. ngeeted iD pr•riola• c:hapt••• o f  thla th•ate that 

Sahaiaaa ot MU. aold oo.ataiala& -t•�iab effeot•• eh IN ta •t•r 

•tabo11• •• ••t......_e balaac• that •T be nplioable la tei."U ot a 
dutvb:Qee ill •leotfttlf"'- tMllaDc•. -. ftJ!U"iaeata nporl..S 1D the 

,.. ... t cupter ••prueat a pnl iaiJaarJ iDftftipt ioa iato the ettecta 

of :tatncbao4 ... 1 � ot ••••lit oa the aocllwa ud potuala 

excl'tttloa ot fut•4 ...., ab\&illed oa two ooati>Qtf.a8 U.te . 
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••tettt (ltf) 
Ap ( tlla) 
Diet 

21 
18  

Ohalte4 ..,. ..... ... . 
.. ..... :�.. ... .. Cb.apter 
2 (f, . .. d.VqM) 
ao� u.1a w ... t .. 
the *7•11" ... nnw jt.t 
tor 5 !11\ha pil r to. tu 
• .,...---, . • .... t:Ja•t 
ttae btnYno• a.d 
iatntbao6nlal tafu•W.. 
of •iao &CJW ••"'•'-• 
.-. ... �a .... Ho ...... . 

.. � .. .... ...... . la taa• a ..... puetUAc 
• . .,.._ . ._ ...... , 
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AIA!!J!• 7cJV ah•ep fltt.d with duo,t.uJ. CDa1llae aacl hou .. d ilt--a 

ill ont•• u ftsortuci :pftYi.ooq (�er 2)  .. ,.. ..... htalla 

couenlllc thaee uilaale ud tb.e!Jo expeFimeatal clieta are gi••• in 

!able ),. f'he aaimal.a hac beea aoouto•• to 'beiaa fed at 9.00u 

each da.J' a.ad haYiA& foe»l eoa�b.•oualf aYaila})le. Two wee,ka before 

tu es:per-iaent • the aheep "" placed oa a ncU. in wbich th•1 bad •­

l"'Ntrictetl acceaa to t'oo4 for 1SUO out of 2•hr oo•enciac s .oo,. oB OAe 

U7 aa4 enAU.ac at 8.oo. oa the aext. �.. U7• betot'e ta. tir'at 

:laluaioa � .  fee4illl wu reatricted to the »eriD4 6 .oo ... 10.00,.. 

7h.u latter hlttiu, wae ccmtiaue4 tlAtil tb• ead of the n)Jtr.Uieat .  

Water aad ealt lick. oon&lq treel.J aftilable , ure reaoTed •itll the 

foocl the 41&7 before o hhaioa. 

Iattaaiua .  Cuea (ftOa, '·'• ait:roaea} Sa llluter •e laliDe (7JQal. )  aad, 

aa a ocmtrel. alazter •a ialiae (7,50a1. } •loa• Wft'e ued . fte •taocl of 

»••.»antioa waa u ducrU.d f"erloualJ dhpt that the aolutlou wue 
uu to .,..1 ... with cl.e4• diatilled nter. !.be electrai:rt. oa:poaltion 

ot the Blaxtv •a Sal1ae u4 th.• aotiu aad pokallt.u oonteat of the 

•••iD ...,.. u tollo• • 

.._., ,.. •• a., 1A ?}Qitl. BlactN' 'a 
lallll• (a-eq ,iy) 

Allout pr•aut SA ttoa ••••ta (a-•ca•d.•) 

•• n.a o.� 
r+..., ,.02 0,10 
ea....... a.?O l 
............ ,_,, ) lot e1 • B?.eo , ...... t.AH 
"' . .  . ,.,,., ) 

D• lvt-.. ..,.. iahM4 bto tll• 4v.Uau b7 ..__ ot a Del.· aloro• 
,_, tw • ltU prk4 •-••lac eithw 10-.00 • 'tt>• JOaJt· fll• 

.... ..,. of t.Atutoa of tu ulutiou -.1 



., p,l 
*XJMJJ>iaent 

1 
' 
' 

7 

9 

Bh••» · ict.Atil'i.eatioa 
A 8 G 

ca .. ta 
Blaxter • a Bl.ute.- • a 
.S.llae s.lin• 

!luter • e  
Saliae 
CaaeiB 

ColJtotifa apd preerat!tD !{ I!IRl!f 

Blaxtu' 'e 
Sal he 
Oueia 

V•y•. Ia4wel11n& J'ol•J catheteJ'a , iaaerted t he  p:re•iou P7, ucl 
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t&J'!cl pol.Tt.heae Ya.ooiae bap Wl"! WM4 to colle.ot the viae quaatitatiYe)J­

u.d with siDiawa apoaure to air. lfhe pol.Jtbeae laap ('laea&D Vaoc ille 

tabontoriea I.tfl ,  Welluctoa ) were collaptMd befor·• uee aa4 tbeh aeeka 

tittecl tightly i.Jlto the catheter. Collectioa ... tor a.,u co••acias 

9Caia before the atart of 1atuaiou. At )Oilia illtenala . the base were 
replaced, t iP,tl7 stoppered ud •e iped. Suplea of uriae tor pll 

eetillatioa •re obtait&ed through the bas wall with the aid of a •1riap 

aacl ••clle . 1'he reaahiha vue waa the tr'anaf•recl to a aeaauizla 

CJlhcJer ,. 

au into- heparinised •Jrin&N froa • oathetel' iaael'ted iato the juplar 

Yef.A th.! preriov• c1q .  pi aa eatiaatecl w1 thin ,.iD o f  ... plina OJl 

hloocl eolleotd iato a .. ,..._,, IJP'iap. oa tae cla7 of bfueioA ot 

taut �••1-a pr.,_at1oa7 t.�d wu -;plAtd at ..... , . ... 1, • .-,.a lrGII the 

•tu>t t lahaioa aa« •heutier •••1'7 bov to:r '-'· -. tll• 4aJ ot 

tatuiora ot lu'- '• h.lia• � ... plea .. " colleot•d at -45 , ·1.5 .  +10,, 

+22-J -.4 +�iD m. �· atart o r  mhltioa. 
Pl•- aac:t ,... �·lo•4 -ulla were -�•t•ll •• prattb b •'"* 

._lut_...t�oa tUbe• (1 • • 4 • .  ) b7 ceDuttup'ilm for �fa. at '.500 
..,.,.._ ,.. • a .• t.t.  a. :ta ea" .. .,,_.. Pl••• ... ••...-• with • 



tnaafer pip•tte aa4 aQS.t•�l• aliquot• RH M.lv.t.d iMecli&t.J.r tor 

Hcliu aad pot ... t• .S.wqbaat�oa. bOJI a tvther aliq\iot • a 

proteta lne fllt••t• fttr ubo ao14 eatillatioa - Pftparetl u 
4ean"ibecl 1a Ckaptel" 2 ad nore4 at _,•c. lliq ota of the red 
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blood cella nre take�:& ud euitabl7 diluted for aodia aa4 potaaaiu 

••tiaatloa after reaoYal of the paraffin . re•U.1ng pl_.. aoci top ou 
thud o f  the ••dU..ot .. Blactmer ( 1961 )  Hatrituged ab .. p •a blood for 

!Oai.A at 26004 in tnbee of i . d .  1 2laa and foud that tb• pluu content 

of tbe nttoa twro th� of the red bloocl �•11 ee4illeut wu ' - 4-;5. 
C.atrif'uaias for 12Qah reaulted iD a aodta ud potuaiWI coatent 

of the nd ltlood cell •ecli,nnt that - aiailar to that towul wh• 

ceatrifusatioa ... tor )Oaift . 

Anagtical. Sodiua aad potaeeiua ••• •tiaat•ct b7 tlaae photoaeti"J' 

(E . E . L. Muk II) ucl th• spec ific 8J"&'f'1tr o f  vue \18UI a ClaJ-Adua 

�citi_, pott1 . Packed cell Yollllle and plana .. uo aoid coaca• 

tntioa "" eatillatecl • ou.tlined in Chapter 2. Ba .. otJ1ob1n was 
••taateC. •• C7&DethaeaoflO'bin (DrabkiD powder , Diapcstio leapata Lt4 .  ) 

with tla• &!.cl o t  u E . E . L .  hatt110aloh:in .. ter calibrat.d with the npp.lie� 

etu....._. 
!U pi o f  bloo4 and uri.a• .. deten iD•cl at }8°e with tJle aiel o f  a 

, ..... Mo4el 16 apu4e4 eoal• pi o'ter c4 • leokau •lcro-bloo 
�&so ..._.,.17 aouatecl in a Beobu. oeptat U.,.l'atve bloek. 
JIIMtl&telr b•fore a ••Pl• -. ia3eOte4 , tll• e.1ecbo4ea ••• atu4ardiee4 

•.-Jut a »11 6.84 lnaffer ecu'-aiiaa ot ·�.U YOJ._.• of O.Ga$11 U2N\ 
aU Ja;ti'04,. Each uaple ... ex .. 1De4 ••.-w41J 'Wr\11 th• na4iq 
'-k •"-• U.$eetioa .. coaa.t.atot fo'l" t-. oaHnt4.!ft illJ•t:f.o ... 

.&11 clll11tJ.ou _,. .... With 4ftble p ... .U.Ullft ...... fU 

elM..-. ·· ... ill U.. ualr•• - WUlt.etl ill a cleaiat aohtto• ucl 
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Sheep A 
Plosma Amino Acid 

L�> 
P. C. V. 

��X 
d --e-----0--- - -e :[ �8LL•-C==���'-L'�� 

320 

c 240 -� 
� 160 l 

80 

0 

8· 

:r 7{) c. 

6·0 

5· 

24 
·� 
� 16 
·l • I 8 E 

0 

Plosmo K 
o-8-• .,__,.. __ _ _  _.., _ _  ---e 

��,..,...-" 
�----0------e-----" � " " ---· 

Plasma No 

Urinary Volume 

I 
_./ .. · "  �p.j.--:cl:._.,.-

�� 
Urinary pit 

Urinary K 

)(�·· 
-- �----, - .. . - .. 

. ---.. 

Sheep B 

0-e- ---o-----o- ----0 

.� I 
. .  ;" 

,' \ . i\ ,' ', I \ 

.... i \ /  !'� 'J ' /-x� \ -• � '.-�" " 

• ' �=r==r==t 

� . ' . ' ' ' ' . 

� \. _.-•·--· 
" ···---· " 

""'-·-....-

0 120 240 360 

Sheep C 

� �  
� --�-

[ --=-­
� 

LL-===--'-..L.....I t ::::_; __ :_::=:--

0 120 240 300 
Minutes from the Start of Infusion 

,......_,. " " ___.....__11 1150 �----... ----·- - - - -· ::0 

320 

240 

160 

. .. - · "'-.. 
90 

- .... .. �- - - ·t:-__,._,._,. 0 

.---...... .. ...... , . .... .... .......... 

0 120 � 360 

8·0 

7·0  
6-0 

24 

16 

1 · 6 

0 





l"inae4 la the .. ,ueaoe ot hot tap •ter , nt.al 4iatil1•4 wat..r •4 

4o-..ble glNa 41atil1e4 water be.fore cb7imc 1a u electrtc:al� heated: 

o••· 

The ettect ot c ... in intwsion oa plaau ailto acid concentration 

ap,.arri to be related to the f.liet o t  the aheep (J1.g. 10 ) .  '!he 

aaxiau le'fela ob8el"ft4 1a the l"7•sr••• fed eheep (O and D) ore 

lo .. r aad aore perauterst thu thoae obeenecl iD the pair fed cloHr 
( A  and B) . Chu.gea 1a aa..ctslobin coa.outrat lon and pacllecl nU 

YOlue nas-at that with �beep B ,  a co.atractioa of pla•.a Yolae 

ooo'U'I'ed ou ialuatea of  Jluter •s Saline . Ill coatr•at , au eapaaaioa 

•• obnrYtd 011 intuaion o f  cue in .  Siltilar but 1••• obYioue ehugea 
1taJ h••• occurrecl with the other three aheep . Sheep A appeared to be 

the onl7 aniaal not aaaemic or , alternati'fely ,  without an expanded 

pluu YOl"WH . 

A 4ec1'a&ae ta potaaa1u• coateat ot plaaaa CH;ovred on it\haioD 
of caeeh. .SO.e Y&riatioa ..,. eY14e:at iA that it waa paJ"ticularlJ 
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aarke.d tor lUiHp B but le .. obYioua with Sheep A.  There ,... ao 

ap])l'eciabl• chaaa• 1a pl.&aA ao4iua c.oateat oa a�q ou llla7 but a 
r•latiV"elf lua• "-�weea d.,- 41tfen.uCJe .... apprut . !be «ar on 

which \)le lo•.•t yalua were .Nc:JOrifle wu •l•o· \he tiret iutuatoa -., . 

!he M41• aa4 po't* .. in ooatent of \he rri b1M4 oeU. clid ut 
&ppl"aoiU17 cltfftP either b•t•••ll daJ• or t..t•._ aupliaa till .. witllia 

clar• (!•1b1e ,56) . flwH wu ao cO&JJktu.t 4itt.,.noe u bl 011 p8 e1th•r 

b•t-- ak .. ;p or -luc till• oa J.atwrid ot o lit (fable )6) . 



TAllUdl 36. lt••t o.t 1ou•ctuoc1eul � ot Bl.altter • • Saline 
._a e ... h on bloo4 )11 aad ••cliu aa4 potM•lu coateat • t  ••• 
blood cella. Hda of S ftplicate obunatioaa in th• O&M of 
Blast.� •• Salin:e • 10 u tlle -... o t  eaa•tG• 

1 
Sh••P 

B e a .x .  of aeaa 

S.diua content o f  �•d blood cella (a ... quiY/1. )  

Blaxte� 'a Sal ine 91.1 
ea .. ill in lUaxter '•  9.3.7 
SalA.ae 

1 .02 
0 . 90 

Potaaaium content G f  red blood eella (a•eqaiY/1. )  

Blaster 's &alia• 1 4 .8 
Caaela 111 Blanel' •a 1 4.z 
Saliae 

1 2 . 2  
1 }. 1 

B�ter ' a  Saline No data collected 
c .. e in in Blaxter •a 
Saline 

17.9 
1 8.0 

0 . 12 
o.o6 

0.01 

� tafuaioaa ditfe�d tD th•ir effect oa urift«rJ volu.e (Fig. 1 0  

lll 

aad: table .J?) ..  l:lth the exeeption t>f &hMp A,. ur:laary 'foluae iaoreaae4 

oa iAtuei.on ot Blaxter •a Saline. Uttle chaJSp wu e'tide:nt wheQ cueia 

... adaitd.atered to the JT•srau ted aaiaala (C ud D) . !he iacreuea 

in YoluH o f  urtae excreted bJ' Sb"p A u.d B toward tlle ead of the 

c:olleotio• :perio4 M1 luwe beu oe to tbe Qc ite•qt uhibite4 oa &JJt"I'O-.b 

ot fee4ias tiu nth• than to th• intuieA•· 

A ••rlJd.q fHtw. of eilla17 Jll ... tll• aold nac'ioa et t!M uriae 

enr•t•d b7 thAt qepue tu aheep (C aa4 &, nc.-1C) .  fh• tl -. aot 
•wnotablJ atf•ou4 lJt ei.tke th• .llut• •a S1tl.1a• e. th• ou.ila illtuiou . 

'tUn ... llo.,...•r, .-. uu_.... b•t...,. 4qa, ,.niR1al"lJ autut• 1Ja .._ 

oue f!Jf AMp J. 
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fllt:lu:n.tt ••qtift, urt.JaaJ7 ucr.tloa pt potuatu dAJor ... u u4 

tb:at. o� ao-41-a iD:or.-..d ou latuaioa ot caaeJ.a. ft• a.t. ett•oet at tll• 

n4 ot the c:oluc�ion p4tr�od (fable 31) ll&f ll• Nprdri u eJ.Dial tor 

the low•t M'te ot potuaiua aontioa (J ahHp) bd the bipeat rate ot 
eodiu e_xcntion (2 ehnp) ftre obaened ill the lut 60ain ol collection . 

ID the oqe of •odiu •xoHtioa . th•r• nre two aediti.oaal •trild.llt 

teatuee . Pil"8tl1 , the difference• betweD the two tatuaiona in the 

uout ot eodJ.uaa -.nte4 ill the viae ••Jte ua11 relati'f'e to the StM-eqaiY 

ot th ia ion ufll•••· the ••jor1t7 ot wb.u� ... uauc:c.utea tor. !ld.a 

contraata to \he diftereDOea oba.rv•d \)etweea the b:afuaioue :la the excr.tioa 

of ,potaa•itaa t tll•J .... W&e nlati"f'e to the ....... qaiY that Hl"e utwari. 

Secoadl.7 , aod-ia exoretioa 'b7 tb.e eyep ... t.-l ah.up (C aaa ])) -. 
ap-pl"'xiaatel.7 a tet�th ot that ttxcreted b;y 'the pair fed c loYer (She•p A ad 8 ) . 

The present work uulicatea that tile 1at:J'acluo4eul J.a t\Je ioa ot oueia 

� eYoke a potauiua HU»tioa ot cOABlderable aap.ifnul•• 'lhia ... ao 

iD taateci aheep cai:Dtaiaed on two clieta . 'lhe tuU n-teat or the retention 

could not be aaNaaeci u potua1u excretioa 1a the ville ... �aiaiaal ,  and 

in ••• iaa\«aC'ea atill clec:liuina •t the u4 o f  the collection perio4. 

•• cltftereaoea ill UI'UtUJ aJOUu eaor-tlom bet•• tu c .. eb iafuaU!la 

ad tboae ot the •u!Qle •loa• "" leu •trilthal ill eae-b ea•• • luae 

propol't;1oa •·t tll• adlltaitlwr..t ndi .. _. r•t•iDAMl� 
•• flecllu in .Pl- pot&Mlu coacutratioa a 1Ahaiotl of the 

.... ta ie coul&t.a'\ d\h u. n•• tu\ tu locat.too ot tlae r-.t.ata• 

)iOiMalua ... bttwrt�ll.U..,. • 

..... ...... ,to .. .,,..,.. Ulooaala\et .tth thou or Cllr:S.te .... .  

llcP (19:52) ,  t.e.U.q tt !&• ( 1 96't) a4 •tun. !h .. wo;rku-a ••• aboa 



that .accUM�:la-tioa of cat-ionic , aud to 1••••,. atent , neutral . uuo 
ao iu •ttaiu cells a aocompaaiH bJ a depletioll of atracellu.� 
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p.ot ... !.u , •••a to the •n•nt o f  el icit 1ng u 1no.-. ... ia tl'le uriJ:UU7 

exc.r•tioa of that ioll (l>icke.rau l Walker , 1 9641 Walker et al. , 1 964 ) . 

It doea a.ot follow howeYeJI', that the reaulta o f  st11ctiea on the uptake 

of a inslA uao acids ap,li•• to a eituatioA tavo.l'fiD! the raac• ot 

fh e  .-t effect 

of a aixtve of udao acicla 011 elecuo�te .. taboliaa U7 d:epend on to 

what extent each o r  the varioue traaaport a,at••• t.plioateo in .. tao 

acid trarutport (Qlu-iat..aen, 1 960 J  lleason & �Dpone , 1 966) are ua•cl , 

co•petition between uillo aeicla tor theae a,ateaa (lebber , 1 962 ;  G1tler, 

1 9i't )  aad th• apeclee ud. q�NUJtitJ of the indiYictual uino ac :lcbl 

contained ill the ailttve . '.l'bua it might be arped that abace &.aionio 

ui.uo ao1da haft been shown to etilnllate the intracellular accllaulation 

o l  potuaiu (Terner et al. , 1 950 l  Chriatenaen tr Rigp , 1 952 ; Aue . 
1 956) ,  and aa ui.oaic alutamio aci4 is the aoet abuclaat ubo acid ill 

c•M in  (ltlpp, Baaoh & Gor4on , 1 961 ) ,  the aet ettHt o t  iafu•ion o f  caaeill 

JlA3" be oae of  iatracellular potaa•iua accuantlation . It 1a pertiJl.eat to 

J"ec&ll here that l.in4eaa et al . , (1 967) tows4 that the iapation et 501 

c ... ta b7 h••• reeultecl iD uereae•-4 VillaJ'7 ncretioa ot potua iu •• 

••U .. lh• bueu• 1a cliYaleat ca-tion ucl'etioa aeatloaed pre•iewalJ'. 

!h• •tteou �· leu aaracJ tkaa tlloae obaened wua .. equ.l oipt of 

sluc .. ... 1Ja ...... . 
la th• ...... ot • •••• coapreh•·••S:•• azaalJ'•i• of ohanpa la \l loo<l 

aa4 lU'ke coapod.ti-oA elioJ.t•o bf 1n1'ttaion ot c&hia , the auhaa18U 

n•...-•"'l.• tor the •'-""• ckane•• u. uartata. �. preYiowt 

o\lMna\ t · t 1At.-.4.0eaal iatuaiou ol •••h .., elicit u bQ,..._. 

to tM co2 eo to-t ot tit• leo4 -. o•••tu� wlta tU Ybw that alpatS.. 

ot _. .... tu ·iJrt tlllt c•ll.a nolta i# aa •xDaoelbalar alkaloau u.S • 
fa:vauU•1• .-uus.. 1'111.8 1• •• ,...__ •• ot eat .. J.D.r •• M• . (1_..) 



ha:n P»•t•late4. •••• workere eu,..akd. that 'the !au .... 1a urUaz7 
exore\ioa of potu•iua oa iafUtJua oatio.U qaha Q.to 4oaa natllhd 
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fro• .nbatitut,ion et mt:ruellul•· llr'cboocen iou with lJ•ia•. .. • 

.reaultilla utraHllular a<lblotd.a led to the ldda•7 aac:retiq poU.•ia 

iou l"atbw tba bJbopa ieDa . •• the iD.s••U.oll of cv:N�lquate• 
edifies th• uria411'7 ucr•t1tua of oa"tiou (J:.iadeaan et al. , 1 967) .  it 

appears that eechaaialle other thM tlloae cle�adeat OB •1Do acid ••taboliaas 

.aJ be ia�olyea. 
!he ret cnti.oa of tb.e wat.r ooapoae.At of the cue u Yehicle a&J be 

rep.rdd .. oeaotic obli1atioa b7 the aoatu nuined a tlte bodJ .. 

A«Witioaal taotora aa:r be b&YolYect when the euein waa iatued aa the 

apparnt r•te.ntion o f  water n.a peater thu that obaerYed oa iatuaioa 

o t  tlut .Bl.ax'ter • a  &alae alone . 

1'7•fVaea fed ahe4p . The differenc-e bet ween the illfu•iona in their 

e ffect on u!'inQ7 vol.,.. ••1 be due iD part to the wat•r accap&zt1 ias 

the niao acicla 1Ato the cell ht.erior (Cbria\euen & JU,ap , 1 9S2t 

Aaea . 1 9S6 '  H•t.•, 1 957 ) • 'thee � aleo .h.aft 1>••• q iAareaae in the 

••CJHtioa ot aat.idiuret ic horaoae. Little & b.4ford ( 1 96t. )  ftaeated 

that the coDauaption of high protein 4ieta bJ rats elicits an inereeee 111 

pl.Uaa. qtid.iurri ic honso•• u t1•it7 wb1ch •8.1 be ••iataiaed for 1 9hr 

after t•e411l;. ,: 

A teaW:H ot the pr.aeat •xperillellt hae b••.n the dftO'Datnticu.l that 

tu 1'7•aru• I•« .Uep were JbJ•lolopoallJ o...a. ••• u�.e ... • 

1a iad.io• •• l>J the l.o• Y.-lu.. oMft"4 to� pa ke4 ••11 YOlu•• • ha.-oSlGt»J.a , 

pluu oaalali\7 (u illcliutet. b7 eoctia cetat ) 4 • low nont�a r•t• 

ot ao1• · 11u. the lo1r aotiu oatut of pl , , •h• eaall. aaoaat of 

4ia dCrdN ir1 U aott 'Uria• ad t. • HQOaae •t p� Rcia eou ·· -

•• ._,._ •• ••..._•••'- of the tu•t hflaeu• u• -.11 oeiUIUtqt with a 

.-.. of pattial utt · �t •· Both Ua• o JtNi\ioa o� the .,.,._ 

u ttt• ,..,...., ill� of s.o aci14 oo•·tata:bs •t•l•le .., haM '•• 

ooabllnlUas ta�. 



ftia trCWk alae auapata that cth�mce• ia the aaout ot aaino ut•• 
raach:l.D.s the qod•zuut � t.• iDYolYed 1a Ut• ohftaea 111 el.eotNlf't• 
excNtioll obaerYecl aen eheep ue char&se4 t.roa a diet of llq l.llcl •••1 
to oue of sr .. • (Dobaon & JtcDo.aalcl , 1 9S); .Dobaoa , 196J; DoluaOD , Scott 

&- buce , 1'") . It •• aboa that tlle eocliu retaiaecl b7 O.ep durillc 

a perio d ot hay a:acl aMl feeding waa rapidly loat in the taille oa 

!he siltilarity between the reaulta of Dobaon ancl co-wor-kera 

ucl theae repol"te4 here ie eaphutead b7 the report ( Anniaon , lAwie & 

. LilldNJ , 1 9S9) that auch a 41et&I"J ohup ia accoapaaiad b� a aarkati peak 

ill o<: aaiao aitroaea collcezrtration in the •ue•.e on the tirat 4aJ ot sr••• 

lhile results obta.hed u�ader coaditioaa o t  taatiag aad water 

. r.atrict:toa aq not be applicable to a aitut1oa where both teed aad 

. water are freely- ayailable , the preeeat o b  .. rfttioae support the P"Yiouaq 

[aclvaac4Hl a.oateatioa that iDiuaion o f  uiuo acid coataiai.Jla aateri&le 
!. /lal.ioita aa alteration 1n elHtroqte aetabolia . 

1 field o t  iAYeat"'ptioA appa&ra to b• • it ..... d aeceeaaJ7 in this th••ia 

� 
]lto •.xaaiae the e tf.cta o !  aajor ad prod-acta of nitropa •enboliaa on pt 

·�tioo M4 foo4 iatake. l'h• r••u�ta et euch a at»d1 are p!'eee.,ted iD 
l �. lollowua · ollapt·er. ;: \ 



Ut"ea ia the ••Jor ps-oduot o f  J)1"0teiA ntabolial841 It haa 

a4d1\ioftal ai.pi.ttcuoe in the ruU.•t 1a that appreciable ctWiftt:I:U.ea 

ente!" the rwau b7 •ar of the salJ.ya and. bJ ctlttuion hoe the ulood 

throup the ruaen wall (PhUlipaoa, 1964) .  ftia HCJCled 'Q'ea poYU.e 

• aipitleut portioa of tke nltrc>aen re<&uLre ... ta of the I'Wift micl"'• 

orauta•• when tbe aole 41et ot \h• hoet aa111al ia one of low nitropa 

COftteat (lpn , 1 9',.) . 

lt hu b•u uequiyocal� eatabli.ahed \hat auppleaenta of \&!'ea 

acldecl to the diet or •'-iniatered direotl1 to the rumen are eft•otiYe 

1a inoreuina the ooftaU}ltioll of low qualit;r roughaaea (Caaplbg et al • •  

1 962 1  Cooabe ft !rib• • 1 96J) . It hu alao lteen eatabliahecl that there 
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is a liait to the uout ot uea that can _,. aafel.f •tlde4 \6 tll• rue••· 
Dco•AiYe aoua" •1 reault ill reduced foocl ir!take ( Cooaba , 'friH & 

Morriaoa, 1 960t Cooabe le '!Tibe , 1 96Jt Pbilllpa tt DJ'ok, 1964 ) , iapJlind. 

�etuuloJ'\lllea aetUit7 (Cluk a. l.olibud , 1 951 ,  teua , 1 9JJI c..a�. et al. , 

1 *) ,  ucl eYeanallJ . the appeuuoe of tu atn peuwute4 aipe ot una 

tmd.cd.t.7 whiOb ha•• t.unualll' lia"a at�i.but.•4 \o th• ,rHut.ioa of .X"UiY• 

._uata of auoa!a b tJle J'Wia (Cluk . 0,....-t l �. 1"1 1 Gooab• •I !!• , 

1 9COt fAwia • 1 960) .  

1' lWI bto P"Ylouell' " J"t-e4 la this t.ll•eia �t ta,._U.. of 

uiao aoi4 ooutahU.s ..... w. •ar nchlo• loo4 utat• ud ,-. '*"'ioa 

of fa•oal 417 ••t.w .. bA aauc• of ,..u.atie oa .-.ut•iac ,, 
.._ .. .,._ .. btat.ou ol ou•S. brt!NlJMtl •• J.la . ...,.. .... l btut..u ., 

. I 
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obaeM"atio�a inUcated an altent1oJt o f  8\lt •otiUtJ • Su4h aa 

altentloa a:f..pt be •auae4 b7 • iile:,.eue ill tU ...._, ot uea rec,oud 

thia n••on it ,.. tllou,ht 4htabable to uaaitle the e fleata of v•• 

aaiautend at cU.tterent point• albns the dlpatiYe vaot on r•ticulo• 

naen ao'\UitJ a».d foo4 iatake . Ia n•• ot ita unpleuut taat. . 

additions of urea to the diet were ayo14e4 . 

The paJahio , taotile • eh• ical and other atimuli a&perleru:e4 '1 

the r .. ctua Ol" replete aaiul �oatr1but• to the e tfeetlft atilaulat:l.on 

of contl"act 1oaa of the fttiRla ua. l'WHft (!ttclle.n & Reid • 1 965 ) . 

!hia auaeata that the tutecl uiltal 887 c:outitute a ••naitiYe �puo­

ation tor ._ .... in& tha e ffNts o f  UJ" .. on gut JIOtilitJ . � )fat . 

thla ••• the reaaon for uad.wtaking th• ilsitial experimeata deacrlbecl 

in the preQnt ·chapter ,. wb1oh ftre COAC:erned with the eftecta oa 

retiou1orum•n motilit7 of adminiatertna urea to lasted •h••P b7 the 

intrarwainal and izltra4uounal. ro ut.. . S\lbaequea.tl7 • the •ffeote oa 

t�d. intake aa<l Ht1culoi'Wie otllltl of iat:l'aJ"f.UUillal 1nfuioAa ot urea 

u.4 il1t�a4ucuteaal bt�d.ona o t  cu.eta ea4 u amino ao :ld miXture "�"* 

ex•eSaed . A 41acu•a1oa hu beea. UA4ertakJUl of a nuab•r of po .. ible 

eitea aact •tohaaleaa ot action ot tht at!aQlt aocu4ed 'b7 both uea ucl. 

the uiao aci4 pnparatiou . lt 1a coJtCluda4 that. the eftMta of th••• 

ia.tuioaa ••7 be <lttt u put. to 41atu aaet•• of tltttrolT'• qcl wat•• 

••"-'bolu• .. 

-�· Ot tile n althp -•' •  ti.ft •r• f1ttt4 with uofleaa� oauul.U 

ea 4ftc•LnC tal .__,,.,. a,  •A ass wttt& n��•• oUJUliu (J .. z.••• • tfltl) 
tl• ..... bael par\Ul ta,..to..iut£na of tilt ••ttc•l• cl .._.. 

(tlti • 1 1 9''• i t 1f6:S) , 



!'-'• fee44.Dt u4 Jlouillt ntJe ae «••or11t•4 1a mtapt•�" 2 tnept that 

n••P •••• in a taat..S ooa4£tioa •r« ••tat•�•• oa • •ut• qualit7 
••••o• hq (a.s; ot n.M .  u .nltroaell) .  !be llhee)) hacl t.rwe aeo••• to 

•ter hut wre taatecl 20 •24hz' be J'cu·• u ex,.�iaeat. 

lghaloa• · Apparatue aad eolutioaa ••�"• u deaoribecl in Chapter J. 
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la addit toa ,  uea (D . D.H . , All pade ) ,  1a a.queoue aolut ioa wu a&dlli&ter•d 

tato th• rueen aa a aillale doae with the aid of a srrtaae , th• aosslt of 

1Jhi.oh wu tittecl with a lea,tb o t  pol7theue tub us (60ca loAS , 2u l.fl. ) .  

the tubia waa puaed through the canaula qcl picled to clitt•rent relio­

of th8 rwaen 4Vil'11 the abort (1 • 2llia )  ia�eotioa . 

RecorcU.JAa. �aographio recorda of tb.e aotilit7 of the l'etioulu ancl naea 
were obtataed ·})J' attaohills to the RterioriHtione tbJ>eau oouecttd to 

the wit in& peu . A qatea o t  jooke7 pull•7• wu uaecl to re4ace vtetacta 

oau.ed b1 bo4J aoyeaenta (Reid & Titohen , 1 9S9) . On •••• oooaaioaa ru•en 

110tilit;r wu reoorclecl with the a.icl ot a aaaU partiaUJ inflated balloon 

plaoe41 ia the doraal aac o f \he ruea a.ncl coueot.•d lq l'Uob•P nbbs to a 

reoOJ"d.iaa tubouP. 'De ·U••• epent eatua. 1411111 aad I"\UUiaatiaa ware 

o'bta1Jse4 fi"'Ot traoiap Of jaW IIOTHente reooried. H c!eaol"ille� ill Chapter _3., 
•• till•• ap:eat �UI &lld etaAclizlc wre 'bJ ObeenatioD Ol' boa lq•opapb.io 

r•oo.ru o'btdAed wi'h tu aid ot a ball oa�t.a8b0ur •:rat .. azo.Pupd ao that 

pneave 1a • ltalloela, eooaeioaed bT the uiaal ].riaa lD 1t• •Ua.a• .. 

•• ,.1' ••.• .  

b!ll UPU -•1•• (10.20111. ). .. •• oltt.lud b7 ,.....,iat tap•ta fi"OJI. 

Y&rloua ••atou of tu ru..a rith a pair ot torcepe or bf ,.atle fte'tift. 

thro11p a n�kr t•la• • t�s• 11, " wu •X»"•••• tllro•p ��W�lta. su­

e.-pl.4ta fw tb.• ••tU.ticNl ot -oat.& •" tn-.ted with u etulll "fOlue 
of o. 1lt 101. 



Apfkt!fa1. pa ot hUn li4uo• was d&te:nda•4 within ·21Wl ot aqpliDa 

:with \he au ot a. B•cklau Qdel 1i or -. la.dioutt�ur moct•l tf3 _. . .. "'· 
!!!Mia oeateat ol l"lUSG liquor waa ••tial.ted wt\h ttuJ ••t:ho4 

outli.De4 l>7 JehU (1 9SS} ud blood eo, , ue• aad UlllOaia confeat wttb 

thooe of Oonw� (1 951 ) .  U�eue (O . ,al . ) ,  prepaN.4 lJ7 ol:'uahiil& two 

tablets of a ueue Ft,a;rad.cn (H .ll.S. ) :Ul 10al, of a 1 i.al 10 clilutioll 

ot the bdter 4�uaoribed. \)y Conway (1 9,7) ,. wu uaed to liberate the 

umonia. from tbe uea. 

R!OUWU 
Jll!ti!ta!! &!h f!Ufd !f!I!M•jt 

Groae aipe o t  vea to:xioitJ aq 'be readiq ln4uce4 bf the lntt-a­

ruminal acbtuiauation ot relatively large amouata ( 10·40a) of ur• 

(Cl.ark et al . ,  1 951 ; IAwia , 1 960) . The Hin objective of the prea·eAt 

expeJJiauta was to • tuq tb.e etfecta on ret ioulorue.a aotility ot 

admbiatef'iag vea 1Jt aatnmta that we.re ittauttJ;oient to u4uce the•• 

aipa . In all eaperieut• wa4ertaken . elutenaU.ou on YViou bloc» .. 

u.d Puua liquor paruetera wel'e m&4e ill a4diU.e \o thoae 011 ntic.ralo­
rua mot1litt . 

(a ) lftut• 1t .• �, ttf•e Q.t vr•• euaat.,rt4, iptg )\• -m•a 
01& t'lye eocuioas • water {1.0C!Ml ,. ) cq-.tabbg 2-i·s Ul"o& was 

a4aiaiate.re·cl .. .  aaal• iailrarwaiaal 4ose to tour •• .,., . tU •ffeot 
ot the pro••du• cm r•tWul.ol"UIHa mottlllf ia 

119 



facing p. 120 

, .... , �fui.o 
•• ... 

<•&IQ a.w.;.Sa) 

,a o.,, 
43 0.70 
11 (l.71 
so o.a1 
sa 1 . 1% 
·a 0.,68 
'' 1 .oa 
.50 o.?? 
,0 o.� 

t.AJU.ll "• fh• •tt••• .ot tatwJ4a& v:na uw tit• JI'Uie• cm h•q•_.. 
·� of � ..... ,to . ... .... blood. aa4 I"UUJl. liUU•tD•·· 

..... , .. � -;.1 ·�· . ' 

. · . • 0 ... ,,..... • ' -� So.ia ooilll.-D.c DUt�:ao• 
.. . 

,30alta wf.,• JOOmill -��- (.A: • B) 11004 
atut o£ •t.n of CO u.-. 
hlPlott tntuai«Ja <•h J) <•r/100.1. } 

o.?a 0,;63 o.ot 3 o, 50 .. 0 51 .0 63 .. ? • 0�91 0. 7, 0. 18 8.70 11t·7 59.0 60.,2 
o.64 o. Jt o.as 8.2S - .. ,.. 
e .• ,7 o.,zs o. )Z 8.3() .. ... -· 

o.n o.� o,� a.,o ''· 1  �.2 72.0 
0 .• 67 o.u o • . , & .. l.Q ,,.2 ,,_., &G .. o 
o.?'- 0.28 o ... a.., .a. to "·7 ,_ , ,,.a 

" o. 1J o .. s-J •. ,o �,. ,  6}.0. ,1 .9 0. 
o.?) o.1a o .• ,1 &.20 50-·.5 ,z.6 ,. 1 



i"acing p .  120 

c 
E 

� c 0 
+= 0 0 � -c: 0 0 
E ::J '"5 0 

·.;:: CV � 
-0 
d z 

� 
0 ::J 
0" 

1 · 2  

0 · 8  

0 · 4  

0 

:..:J 7 · 8 
c: CV E 
&:_ 7 · 0  

� 60 
(/) 
0 > -
N 56 
0 u 
-o 
g 5 2  

CD 

( A )  ( B )  

3g urea 

o pH 
x/�x) 

3 10 80 z I 
VI 

I 
�0 o..........._x 

't;/ f"o x-x� NH 3 40 � 
3 g urea 

t 

C02 --0--

x--X�:�:;.;;:-----�--x 
0-0 

0--0 
6g urea 

I t L__+_J.__ +-------'--� 

COc.. o-0 ...___ 
0/ 0 _...,........x I ---X 

__ x 
-----=�-x ure a  x-x/ 

0-0 
3 g  urea 6g urea 

�� ���f--�-41--�-+1--��1 rl --��t��-+1--�-+t--��� 0 I 2 3 4 0  I 2 3 4 
HO U R S  

0 

60 

40 

20 

Fig . 1 1 . She e p  55 , 2 3 . 5kg � fast e d  24hr . The e f fe c t  o f  
inj e c t in g  1 00m L water c o n tain ing ( a )  3 g  a.nd (b ) 6 g  u r e a  
in t o  the rumen ( as at arrow ) o n  the fre quency of re t i c u l um 
c on t rac t io n , pH and ammon ia lev e ls o f  r u m e n  liquor 1 C02 
an d urea c o n t e n t  o f  venous b lo o d .  B lood ammo n ia c on t e n t  
rem a in e d  less than 7 5  ,u g  NH3-N/1 00M L t h r o u gho u t . 
Con t ra c t ions o f  the re t ic u lum wh ich o c c urre d during any 
a t t emp t e d  p e r iods of rum ina t ion ( wh ic h  to t a l le d  less than 
5m in ) are no t inc lude d .  No te the ma r k e d  re duc t ion o f  
mo t i l ity tha t o c c ur r e d  whe n  6 b u t  n o t  3g u r e a  we re 
in j e c t e d . 
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ith one exception , there was • euctclen inhib ition ( l.AtenoJ , 16�2e1D) 
o t  the eajor contractions o f  the re t 1culu• and ru11en which pers1•••d tor 

1 2-5,ain before the reappearance o t  a reticulum contFaot ion . Thereafter , 

the fre quency o t  eontractiona inoreaeed in an t.recular a&nRer towar4a an 

appuen t taormal 11otili iJ • During recoYer;y , abnomal tone o f  aotilit1 

were s een ; on one occaeion a eeriee o f  reticulum contraction• not 

accompan ied b7 rumen contract ioae was o'baerYect . 

In Sheep 1lo . S5 ,  6 but not :S g urea resulted in a.t1 inhibition of 

motilit1 . The r eaulta ot thoae iwo experiment• are preeented in detail 

in 1'1& . 1 1 .  As with th.e other auep , the ataxillu effect o• aotUtt7 did 

not c o i&lc icl.e with the aaxitaa ot arq o t  the blood aad naen liquor paraaeter• 

{b) E(tegtt ol iBlUH!\• of v•a in'o tj.e l1lii!Jl 
In atne expezoiaenta , 6-101 area ••�• 1nfuae4� into the ru..a oYe� a 

lA ea4h bataaoe , a priaba 4oae ot � ••• iA ,o.l. ot 
wate;r wu 1aJeote4 thnllp the ftda oaaaula U..4tat•lt betoJ'e the atart 

of the coati.Av.ou U.ful$Jl (1-2111./•U. of a at vea aolu\i.CUI).  fh• 

Ha1ll�• are ·�ue4 la tote 381 Wlo•• ol lo\Jl" ooaeouti•• ex;perillftta 

. (two toatrol <ao-AAtwti . · } -.cl '" aflt•.w u.r-) Wll.th OM •lll•p •• 

pnaeatecl u •" cle\U.l ill tic.11 u4 1 ). 
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Fig . 1 2 .  She ep 58 , 2 lkg , fas t e d  24h r .  The e f fe c t  on 
fre quency of re ticu lum con t rac t io n  o f  a c o n t inuous 6hr 
in fus ion of a 2% urea solu t ion in t o  the rumen . In fus ion 
rate on Day 9 ,  2 3 . 8  and on Day 21 , 1 5 . 8m g  ure a/m in . 
Eac h  in fus ion pre c e d e d  by an in trarum ina l  i n j e c t ion o f  
50m l . wat e r  contain ing l g  ure a  a t  the s t a r t  o f  t he 
in fus ion . No in fus ion on Day s 1 an d 1 3 .  Con t rac t ions 
of the r e t ic u lum wh ic h oc c urre d during any at t empted  
per iods  of  rum inat ion ( wh ic h  totalled less than 5min o n  
any one day ) are not inc lude d .  N o t e  t h e  ·gradua l 
re duc t ion o f  mot il ity that was o c c as io n e d  by the h igh e r  
dose rate . 
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As 3u4.ae4 b7 ihe eltocJt on reU.ouloh.llea JJet1;i,�it¥ • thwe .u a 

urketl ditteto.ace betwea aheep la 'tbeu a'llaM .. tibUttt to v.a. Ill 

a .. iid .• , ue auaeeptiblltt7 et \hoe• ah"P &iYea •�'• � oae 

U..tuaioa ot u .. ••1 aot haYe ueea coaatut . \Wbea a Clb&af• ot •otUtt,-

wu obaerYed, it eOUI!liate4 of  a pa4ual recluctioza in the frequenc)' ot 

coatractioJl IJ>Om u inttial level ot 0.,5-0 . 9  contrut1orut/mia to 0. 1 -0.4 

ooatraetioDa/mia At-6hr after the etart � the 1Jlfu•iQJh Perieds of 
Y&rie4 fl'equeao7 •re often obaene4 at that atap. 

there ... ao obYioua relationehip between the aasa�tude of tbe 

Ncluotion ill ut111t7 aad Q7 ot \!le blood or 1'\diten liquor paraaetera 

••uuetl. Bloo4 ._oaia coatent 414 aot rue above 1� lfll)•lV100111.  
The treqtlR.C1 o f  retioulua OO.atraotioa wu a-aeJ'allJ ptatel' wheJS 

the sheep •:o• ataading than whea the1 •r• YOl'Wlt_.iq auap4Utde4 er 

l;yina in their alias, a clecreue 1a bei.pt ot appro�d.aatel.y 10oa from 

the standing pos ition . This is apparent When the 4&ta of Yig. 12 are 

reptaeat ed in tabular tonu 

1 9 
1 ) 
21 

late of u•• / R•oording !!lie apeot 
iJStuaJ.oa ate time atan41na ... 
the nmea (mia ) pe:r oent et 
CJaal•bl , rtqtr4Jps 'V!! 

Jo . ot retiil'talWI contraetioaa/•ia duriag : 

0.19 o.,a o • .,, o.66 

tbsa• 41ttereac•• "�'* otteu aooeatute4 4-urin& tM iatua ioD o t  uH&, 

aoat not iota\ le u 111 tlle abo•• iutaact • at the hiP•• cloa• Mt•• ot 

brta,.otiYt o t  •1 ttftota on .r•ttculol'du 119tU1tT the ••• 11&7 

••• h• 4urW ita i.r.lfuloa , th• )ftaeatattoa ol ,fHah J ot at t:ht 

•• ot 'll• btuloa ... U.•4'*'•17 tollocnt w �ou t•tia• .arut • 

121 
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Fig. 1 4 .  Sheep 29. ,5kg, tasted ZOh.r. Inhibition of 
retieulum and rumen contractions on injection as at 
signal of 200ml . isotonic Nal!CO� (14.0&/1. ) into the 
jugular Yein . Sequence o t  rec6rde fro• above down• 
w.,_.ds a jaw m,ovements • anterior dcraal rumen , reticula , 
signal, time marker 1 min. 



�J-equ•ac7 of coatracttoa ot the nti.oulu at a rat-e of u.p to 2.5  

coatJ'act iona/ain.- Uo-.•ver , who fee d�! toU.wed q tut•ieJ:S that 

bad clep�••••cl nticulortmea 11otU.it7 , aa almOntall;y low frequency of 
contraction wa.a often aeen whtn the elleep was !cUe i.n the 10.16hr 

after th• food was offered.. 

(c ) Etfecta o!' !AKt4vo4gal intJltiqpa of urea 
A continuous iatnaoclenal ufuai.on o t  a 4" vea solution (0.04s 

urea/mill , equ1Yalent to 1 . 6).1 . 90111 urea./ka 13 , 1' ./aia) for 6-8hr na 

without effect on mot111tJ . The levela o f  uJ"ea 1D the blood at the 

122 

eacl of the three e&peraota pertoraed ••re 102 ,  106 ud 1 12aa urea/100.1. 

There was ne appreciable difftt'eue aa rti'U'da the pH or uaonia coatea.t 

of ruea liquor or. the C02 conteat of Yeaoua bloo4 betweea •-plea taken 
be fore and at the end o f  the intuaioaa . 

(d)  Etfect on 19tilitx of !A iptravenoua !A3ecS1oq o f  NaBC03 

Thr•e ab.eep "�"' each given aa injection of isotonic NaHCO) through 

a catheter iaa•rt•4 in the jucular vein.  .Aa inhibition ••• obserYecl on 

one ocoa.eion (J'is. 1 4 ) . The eheep concerud had been pev:t.oualJ uae4 

to� a number o t  experiaenta invol•ins the adailliatration o f  urea into 

the ruen . the laat of •hich ._. eipt 4�• pt"eYlotul to the pre••nt 

experiaent . &iailar tojeotioaa ha4 ao tfttot on th• 'eticuloruaen 

110tilitT of the other two ltheep, n•f.thtW of whioh ha4 beea pl'e'f'1oul1 

aiYea urea, 

I'UIElllatt nth t•t•ua MWll 
(a ) llfMil iB IM4 ,.ldl"••p fMUl. tu ll\IJtE BUM* Mf ut'M1y 

eaiQitz tl Yk'IM'P!l &&IMW •C ·ve 
lllt•••Ud iat\ullOM ot u.a .-.4\lced \oth fool intalM at�4 

faecal 4b7 aattu outpt (fia. 1S) . ft.e ••4uttioa ot feod ilitue 
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F ig . 1 7 .  The fre que nc y  of re t ic u lum c on t rac t i on 
and the t ime sp•nt each·  hour in eo t in g ,  r um in a t in g  
and idling during the  four in fus ion day s  o f  t he 
experimen t  shown in Fig , 1 6 .  The da t a  are for the 
1 2hr commenc ing at the start o f  in fu s i o n . 
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output o f  i n trarum inal in fus ions o f  750m l . wa t e r  
c on t a in ing urea e qu ivalen t  to 0 ,  7 - 5  an d 1 0g n i t rogen . 
Mean o f  three she e p . The in fus ions were for 8h r 
c ommenc in g  at the t ime o f  p r e s e n t a t ion o f  fresh food 
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oeeul'e4 uiz&lJ avus ·�h• 8u llltuion period aad -. )JU'tly 

oo•,.•••ttcl foF. �1' a t.etre .. • durf.�& tu nbotq\ltat 1'br. ftla 
cnt.-aated with tu obaenatio-n •••• aen oaaein (70s , tq\li'faltnt to 

101 aitl"'gtn) in 1,0.1. of wat.tr ••• iafuetl in a etmilu •aaaer to 

�at ot urea t it had ao 4tteo table etteot on eithu food illtakt or 

taecal dry ••tter output of the aut thl"te sheep. 

'l'ht tffeota on too4 intake aad retioulua aot:l.litl o f  illtruuaiaal 

iatuaiou. of urea ad t!ut nl&t ioaahip bet .. ea theae two paraaetera 

were exaaifted in one &DiMl. the toed utake o t  that aaiul ... 

rt4\lced oa the da7a of urea iDtueioa (11g. 16) . The recluo tion wu 

particularlt aarked 2-4hr and ,  ia the oa .. ot the higheat rate of urea 

1Atuaion , �6Juo after the time that fl"teh food •a prtatlltecl. On 

that occaeion the ef!'eot on food intake _peraieted tor 2-' claf• • tor it 

waa not uatil then that a leTel of intake aiailar to that recorcltd oa 

ooatraotioa waa reduced whea area tquiYalent to ? .S aad 101 aitrocan 

••• intued , .reaohha • •iDiaaa ., 01' uo.r�ll after the ta4 o f  intuion 

(J'ia. 17) . In the aaae of the aialle•t �aitropll 1afuioa l'&te • the 

fre q,uenc,- waa e till below aonal at tbe ead of the 1 2hr  recordiDa 

,.rt.o4 (:rig ., 1 74.) . ftte treq etto7 ot oontract io�a ,-eoor4e4 on iat\taion 

o f  tlle �nat aitr�pu iDtuion rate (.c .,,, fic. 17b) wu aeaerallJ 

� ... r tllaa that ncord4tci cm the 4aJ that wate.r waa intuaed (Pis. 17a) .  

!he tiat Qent l"uai.aatus ... ••4•o•4 ud eat •AAI •• aore evenly 

.,..... o?U tile 1 2U  r•torcU.•• JUi.ocl Whea vea •• 1atue4 at \!le two 
h1&beet doae ratea tllaa o the ctq \he •t•l" wu illfue4. lb ... 

ettnta .... &Jparent U.a tit• •'- of Pig. 1? ue ••JI'••-te · b 

.. � , .. , 
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.. ,. ot total fila• 81)4tnt at ea ob Ko.ot r.-ticulua eoat�acttoa./•lD inhaloa l!'eOol"cU.ns utt•1t7 .. ,. .. c••t fOI" J 1� 
(s 1/lthr) t.tae of total reeo�>41na , .... keh actiYitJ' l"eOOI"<ling 

(a:la) • • a X • a I . "Oertocl . 
0 120 lt7. 6  ,,., 18. 9 1 . 10 1 .02 0.11 1 .. 01 

2.5 71 6  39. 1  27. 0 ,,. , o. ,. 1 .o:. o . 6s o.S? 
?.s 716 47 .. 5 22.6 29. 9 0., 8, o. , o .,o 0.?8 

10.0 ?08 40 . 1  9·1 � . 2  0.?6 0 . 91 O . S2 0,,7 

•1 • eating• I • ruaillatiaa and I • 1cUtns 
Theae data ausgeat an inYerse nlatiouhip between the uouat of 

u-.a iAfuaed ai.l d  the trequenc1 ot retioulua coatraotlioa during ••ting, 

ot r.t ioulu ooat;raction durinc ru::laat.ioa ••• a tta\'>'ted onl1 alichtl7. 

'l'h• iatuaion of v•• eq,uJ: .. alertt to 1 0a 11itroaen. appeared to ha•• a 

»•reiatent effect for , on the cla,a follo•illa that intuaion , the fl"eq_'Jenc1 

of retioulua contraction prosreaa1vel1 iDcre ... d at a rata aiailar to 

that of the inoreaat in food intake (!able 39) .  A trequenc1 coaparable 

to that recorded 011 the pre-.infuaion da1• ••• obee:rred on the fourth 4q 

after in tuion �  

1 
2 
) .. 

TA!Lli 39. Tuae ap•.nt ea tins (I) . :ruinat!lls (R) a.n4 i4li.ns (I)  
AD d  the tr•que.noJ of reticulum oontraQt1oe during each activity 
for Shr co ... nchg 1hl' before the at�t o f  teecling oa the dq of 
iatuaioa of vea e quivalent to 1 01 niti"'!ft into the ru .. a (Da, ') 
aud to� coaparable tt.ea on d•T• betor• and atter that of intu.iou . 

At� 6�. 8  21·' ., . . 
:J' 61 .0 2).0 16.0  
' 0 ,,.9 )O. kt 1 ,  . ., 
'"' 1.1 

lo .ot ret1ou ua ooatract •• /•ill toa- s 8hr 
· lacdl act1•1'J' Moor•ias 

1 . 10 
1 . 1 ) 
1 . 1 1  

a 1 
1 . 1 1  0.76 1 .08 0. 71 
1 .0J 0.1� 

1 .08 1 .05 1 .0. 
«·' )�. 1 .17 1 . 0, 0 . ?9 o .. ,, 

,__ �·�· �9.0 I • • •  "· 0.16-- o. ,1--o. ,.1 · ··" 
'·' ' � ,, ,, 7 ..,, 60 .. .2 

' "' ,,.& 
... . ., 
1 1  • .., 28., 
2). 6 19.1t 

o. t? 1 .00 0.&1 
o. n o. ,a o. ?J · 1 . 1e 1 .06 o .. 76 

o. u 
&. to 
1 . 0) 
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leve ls o f ·  r.umen liquor , urea � C02 an d ammon ia 
c ontent o f  venous blood in the exper iment 
shown in Fig • 1 6  and 1 7 .  



t'Jl• oua•.-Y•4 Ulltaa ot -oaia u4 pi 1-.T<•la of ra.- liqvol" 

nre at the od of the iatwd.oa ,.Ji1oct (�ta.18) .  la croatralit , the 

hipeat 1•••1• ot uea !a the bloo4 ooCV:Hil lt-lbl' attu .a. eAd of 
btueloa . In each itlataoce, the _...it'IJ4e ot tu acre••• •• r•lat•4 

to the uo-.t ot urea inhaed. 

(b) D• sttes:ta ot iRt£•®•4•at1 atuisu of •••&� oe r•t&ovm 

Mtllitz 

J'Jtoa the �•••lta of Jxpertattat f& and 8 (Ob.apter 2) 4.t aisht be 

expeoted. that the iaQi'a4uo4.nal htusioa of a relatiYel.J larp aaout 

qt cueia ill a nall volume of Yehiola that •• tqpertonto relat1Ye to 

d'tlocienal oonteote would occaaion a deer•••• of food ill take . Coa•eraelf ,  

it miglat b e  expe cted that the :btra4uot.oal !nfuion of  a relat�;Yel7 

nall •ouJlt of cueia 1n a lU'Je YOluae o f  hJ'potonio ••hiole wo•l4 

hcJ'eQe food intake . It ••• reqoned that if the intraduo4ena1 

iaflaaioa of oueu ••• to atfeot pt 110tilit7 t then the effect .., be 

eashaaoad b7 ou or both procactu••. On tau baaie , two oolltrUtln• 

trtat.eat• "»• COIIpared. Dq nre a 

(:1.) Caealfl (100s) 1A 7'0.1. hJ'pertoo1c lU.uter •a Saline 
()98 aoall/ka wa.ter ) ud , 

(11) Cueb (,Os) 1a 1 .5()0al. tqpotonic Blut•r •a a.l.ille 
(106 aoa-lka ••'•� ) .  

!he coatrol waa the !4hr pario4 tue�U.atel.7 pr"••U.�s ttut •tot 
of tu Wuiotuh fbe iatwd.oa p•r10ct wu for iD (G.-•> coa•acilla 
at the tiae of )l'eaeatat:ioa of tre•h to••· 'fht ahttp (ao.81. 29ki a. w .  

u4 ffo . 1 12 • :fOka a.  w . )  ••• ... a a1teqat•1J •• tile •••••••• et 
Jatuiou wu Mltotl4 ,...._17 , Jaw aon••t• ••o •tilt.tr ot tile 

••tuul• ••• �t0td"4e4 for a 48U per'-ct ..__...,. tAtta. befOM tlle 

.._., ol u btuift, 
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!M rea\llta ue p:reaentect in 'table 4o. lhert for an, •• 
U.ataeat , the �eaal.u tor the day of htua!oa (hJ 2) u• co.,..e4 

with thoee fe; the da, before btu•io,• (ao-utu ioa coau-ol , D.,- •t) • 

the 4ata may be a\lDUuecl u fc>llo•• • 
(al 1'he inf\ulion of the pl'epuation oontaininl 100a o .. etn -. 

acoompaaied b7 a deonaee o f  both food intake and tre quu.c7 o.t 

Htioulllll coatractioa (!able ,.Oa) . The eftec� on •tilit7 he 

obeer?e4 irreapect ive of the actiYit,T of the sheep . 
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(b) f.rhe intueton of the Yehiole alo.ae had ao obYioua effect on 

•otilitJ eYeD though in one iaetanoe it �· accoapaaied bJ a reduct ioa 

ot footl iratake (fable ltOb ) .  
(c ) tleither the i.nfuaioa o f  the preparatioa oontainina 'Og 

caaein aor the iatueion of the h7potonic Yehicle alone had aa.rke4 

effeo ta oa retioulua •otilit7 . loth of the .. treataente .... , 

aocoapuiecl b7 an iDcreaee of toocl in tU. .  

(d)  All obYiou effect oa the tillee epeat at uoh actiYitJ ne 

hOt oba•rYed witb U7 of the htu•ioae . 

(c ) !Cfttt of Utracluotleaal 1ttueioy of y glno tg!cl •i!t!£1 en 
rttig»lHI 19tilitz. tpo4 iptejt '14 laegal 4£1 aattet output 

Two ebeep ••r• ue4. !he obs.naUou on o�&e (Sheep !lo . 112)  

were ••4• clviag �periae.&at 1 1  deecri'bed la Chapter ) while tho•e oa 

She ot)ier ($h"J 3?) •••• made oa ooa;plet loa ot that ex,-,.·IJMnt. 

fh• •ohttou **'" theb iotwlioa wert aa •••c.-De4 for tu� txpuluat . 
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·� Doy I 
SHEEP 1 12 

� . r 2 1J11nll n . � 0 · 8  . ·� �  

·� g 1 . 2  Day 2 . 

1 :0:� . L 
; ::r��oo - �� 

Day 3 

� EotinQ 

SHEEP 87 · 

----- ·-·-·-----

FLJiili�ln'Tf�=,;::=. n==; J� 
L_� 

---- ·  - - - · ·-------· -·----

0 Rum1noling 

F ig . 1 9 . The fre quency o f  re t ic u l um c o n t rac t ion a n d  the 
c ir c a d ian pattern of e at in g  and r u m in a t in g  o n  t h e  day 
be fore ( Day 1 ) ,  the day of ( Day 2 ) an d the day a f t e r  
( Day. 3 }  the intraduode na l  in fus ion o f  a n  am ino ac id 
m ixture t o  t wo she e p . The in fus ions ( 1 500m l . ,  1 7mg 
n itrogen/m in ) were for 8hr c o mmenc ing at _ the t ime o f  
pres enta t ion . o f . f'resh food . 

. 

. J ·  



be •uktd retuotto b too« btlib uti lae•al 47� •tter outJtu.t 
ou the 4q of  uluto». of the quo ••id Jd.xtUH ta Ulu•vatecl bJ 
tu followiaa data a 

J'ood i.Jltake Cc mt/4q) Jaeoal output (s l>M/da,f) 
tor t tor s 

$heep 87 .tilteep 112 Sheep 8? Sheep 1 1! 

1 . »a.r  befoH latuioa 628 
a. tafutoa 4q 2S9 
.).h.,. aftu intuaioa WO 

Lee• obYi.owa etfecte ••n •ppvent on \he da;r after l.ntuatoa . 

lftle intuaioa o f  the aaiu acU •iature had a aarke4 effect Oil 

the reticulWII •otilit7 o f  both •beep (fi.s. 1 9h coatraetioner of the 

reticUlUII beins abaen t  for 6-7hr Oil the day of Ufua ioa . fte 
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latenc;v of reeponae wu P.rkedl;r les.e in. one sheep than in the other. 

Contl"aot iona reappeare d 1 -� after the end of iatuoion at an breplar 

and inereaa!Ds freq�eno,. . Neither eating nor �i.Jlatton occurred 

4UJ'ing th.e time that OOAti'&CtiOU O f the retiCUlUtl ftl'e abaellt J 'both 

aoU.Yitiea .reoo••ced after the reap,....aaoe of ret.icul•• coatraot iou .. 
Aa judaed br · floequencJ o f  retioulu coatraotioa , the ettecta of the 

1�:�.tuaioD P*rs1ate4 uatil th• 4aJ attu lahaioa (ooapUe »•1• 1 aa4 '· 
Pia· 1 9) . 

•• etfeote of th.e blu•ion ea fl'e qu•acr o f  J�etloulwa eoatl-Mtloll 

••r• •o•t ••nt4 U.iu the •uep •�'• tatSaa or whn th., ••• 14let 

'thu wu ia o-dJtu-ut to ta• l.aclt ot ettect whea tu •••P Weft 

rqiaatt.a (fahle lt1):. thee• effeota •s-• us\ aa.J>ke4 oa th• ctq of 

:laf\taloe (llq 1, '!.Ole lt1 ) .  iaUu but 1•• •m4 efteote .. _.. 

ob.-v•4 oa U• .., att-ef atuia. ( -, J) . 
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Fig . 20 .  Re lat ionsh ip between the � e an f r e que ncy o f  
ret ic u lum c ontrac t ions a n d  food  i n t ake for e ac h  o f  t h r e e  
sheep . Th e data for She e p  H a r e  re c a lc u la t e d  f r o m  t h e  
data present e d  in Table 38 , F i g . 1 6  a n d  t e x t  a n d  a r e  f o r  
the 6hr c ommenc ing at the t ime of presen t a t i o n  o f  fresh  
foo d .  The data for Sheep 1 1 2  and 87 are  from t h e  da t a  
presented in 'l'ables 40 , 4 1  and t e x t  and · a r e  for t h e  24hr 

' per io d  eommenc ihg at the t ime of pre s e n t a t i o n  o f  f r e s h  
foo d .  No te that a sim i lar l inear r e l a t io ns h i p  was 
apparent for each she e p .  



!be iabulioa et th• aatao aoi.4 't'eb.i . .le, Salt Jolttttoa , •• a.t 

-.c..,..ie4 tq· aJQI' •ut•d oh•s• b t• ,._, • ..,.,. of reticH1la 

coauoaoiiea or aeti•ltJ' of tile ueq (Table lt2) . DU. ... • wta 

thoup tt •• aocompaa1•d bJ' aa iacl"eue ill faecal dr1 •tter outpat 

u.ut , 1A cu aheep , aa lncreaae ot toetl iut&ke . 

TULI �tz. tue ape!lt ea tine (B) , r•i•atilla (B) and icUt.ac (I) aa4 the floequenoy ot reticula eoatrao t tcn 
�a th• cl.,- be ton (Da)' 1 )  Md th• ._, of (aq 2) Qd: 
ill:tz.a4uo4cal :J.Jltuaioa (o .... Sbr, D*7 2) ot the Mino ui4 
veld.cle (Salt &olutioa , 1�1 . ) 

Total tille apat at each Ho .of retiol&lu looe J'aecal 
D.,- reeortiDa aotiYitJ aa pu cent aoatrac tiou/ah iatake ou\pllt 

ttae or reoorcSirla tirle for eaoh act1Yity (#M/ (a»M/ 

1 
2 

1 
a 

(ab) :1 I I I I l 07) .tq) 

1 4" 22.1t 
1412 24 . 1  

1440 28.4 14J/+ a,. a  

. .  -. 
4,., 
42 . 8  

4? .0 
47. 1  

• 

Sheep . Mo .l? J4.0 1 . ,-
32 . 4  1 .38 

She•p No .  112  
24.6 1 .30 
2? . 1 1 . 28 

. ' 

0 . 95 o.81 716 };50 
0. 99 0 . 84 680 w. 

0. 96 Q .. ?J 851 479 0.9, 0 . 76 ''' 483 

A striking result ot the .eeriee of uperiaente deecr1b•d 1ll this 

Oh*Pt8l" wq the 4aoa•tJ'&t1oa that tHee iatuaiou •hioh eU.citecl a 

reductioa ot tooti iat.JE• a�o M4uoe4 retioulonaea 110U.l:J.tr . !hia 

aa ao liT••J"U.Ye ot the utue of the aa .. )ti$1. auutatered ,  th• 

.rotate of itlthio• ana tile 4UI'atiaa of the effect ea feo4 t.Uake, A 

o._. nlats.oa. A.p •xiat•4 betWMt� foo4 iAtake aa4 J'e,:ioulwa •\UitJ 

••..,U•u o t  wile-ther or •• aa 1ah•ioa waa a4e and ..Uther or DOt 

• lah•to• •lteot•• a obaap .ot too4 satu• (Pt.c.ae). Alt•..-•U·•• 
tat�JIJI'Hat.._. t.ut _, b Jl&04 o• *-•• aata t. ill4e J 
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<-> fllat a Hd.• tic»l ot retiot�� •tiUtJ -. tM pUQJ 
oa-. or t.b• J""U1aoM t •• iataM. lt .t.e c-a•-.ur ••.,t•4 t.•t lu'plJ 



Wlpi'Oftn that the utUitJ of the HtiCl&llPl ancl naaea. ... ut to \he 

tl!'aaf•:r of d'-ata to the oaua -..s to ._. caudal ••cion o t  the 

pt (Beid , 1 963) . Baloh lt Qulpli.Aa ( 1 9f2) , Blutel" (1 96-2) aacl 

Oaaplia (1 966 ) h&'Ye ••puiae4 the po"ible iaportaace of tlo• of 

ctiaeata troa t!le l!'e-tioulH\Uien la 4etonuus too4 iatak•• 

(b ) t'hat a redlletion o t  .otUitr waa a coaaequeaoe of recluoed 

foocl iatau . !be �ontrol of the aotlll� o t  the ruaeu Qd reticula 

a larplf reflu ia utve and \he ilaportuce of altereat etS.uli 

ar1JI1Jlg 11'011 the pt itaelf Jlaa beea e1Qhu1ae4 (Coal.be • !itohe, 
1960t Htchn , 19601 Tttohen • leicl , 1 96, ) .  !he oature o f  aOIU 

of the l!'eoeptol!'a ooaoar.-d <• • 8• those aenaitiYe to atretoh and 

tactil.Jt still»la'iion of the nlla of \he retloulu• &Dd .ruan) auapet 

that the ettioae7 of the atteHat input to the ••dullb7 centrea aq 

be depenclel'lt in part oa the leYel o f  toocl intake . 

(o ) ftat the l"eUt iouhip waa clue to iDclil"ect cau.eea . Chanpa 

in either the level. of eacitabUit7 of the aenoua qate• or in the 

iD fluence o f  the hiper ceDtna� ••1 ha•• had an e ffec t  that wu 

oo•o• to both food intak• and retioulol"UUIe!l aotlli\7• 

IY1deaoe enabling a diatiactioa to �· made bet•••n theae 

poea1bUltie• wu not ob\akecl 1n th• •••iaellta r•porte4 tten . It 

1• clear that th• iate•r•lat.ioaabl a be'inea llitnpa inluioaa , pt 

tuaotioa acl fooci ut.ak• •�"• OOJIPlu. 
A Ml'k•d: ncbietion of luoal dr; •tt•l' output uc:oapaa1e4l tile 

illtracbao4� bfudoa of  tll• •w ao14 •bture . lt •• &l•o 

ob••n•4 • ell lll'•• aa iDiue4 SA-to· the .... a of tJs• t•4Saa aalaal. 

hcth a H.cluo• o11\)ut oo\tl \• tu• to a Hftotloa ta 1ia• rate ol 

pOJ"'.bic>a ot u .. aM. aloq tM pt hhe•• oooM:load. %f tht. 
••" • •  t�ae it 1a ._. •b•i•u _,. a HC..Uoa o l  ta.-1 0, M.t\er 

ov.tput ,.. o """ b CJtapt-.. ' o.- • ava ·1 tuluioa t 
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euein or cu•in bydl'ol.yaate elicited an iaCJ"eaee ot f094 int�,e . 

St:r:Ud.aa thoup these l'e4uctiooa were , • clecreu• o f  eyea poeater 

pro,port iona ••• J>ecorded by .&e_u lt Mou (196-S) . �·• workera loud 

thavt the itltn.cluounal :lrlfltaioD e t  eithu urea or cqein increuecl 

the conaua])t ion of a low qualit7 roueb•l• b1 sheep . Althoup AO 

coaaent on it wae aade in their publiahe4 paper , the data o f  their 

fable 5 �eveal that the increaaa of toed intake waa aocoapanie4 by an 

aaoat eq\livalent reductioa ot faecal dr7 aatter output . 

'l'he tae oourae o f  the e ttecta oa food intake ot htrarainal 

iAtualona ot urea waa aiailar to that previoual)' obaened when caaein 

waa a._iniatere4 b7 the intraduodenal route or when oaeeia hydrol7aate 

waa aiven illtra•eru�uaq (Chapter ') . la each caae • tha efteota 

occurred maillq duriag tb.e period of  infusion , irreap.ctiYe of whether 

aa inoreaae or a decreue ot food intake waa obaened. These 

obeervat iona emphaaiBe that aD1 propoaed aeohanism auat be able to 

account fol' the rapid oaaet of the etfeota o t  the i.Dtuaio:ae on food 

intake aa well aa the •xiate.nce of bo'th ahort and lona ter• effects. 

M�• peraiatent e f feo�• .. re obeerTed wbea urea equ1•alent to 1 0a 

nitrogen na hfuaed. into the ru11en o.-er a 4hr period oo ... ncins 1 hr 

prior to the preaent at ton of treab food. Agau , e flecta ooaparable 

to tbia wre obaerYed whea uino ad.d oontainiD& utert.la ,.,. 

acbdaistere4 ; ill thu cue the iatrachto4n.al illtu.•1oa o f  the diao 

aci.4 aiatve . 

Xn the eue of uree, th• pel'.aialtilt ettecta ••r bYe bHa cl\ae 

e tth•r to cr.haag.ea 1a \he ece:loatcal balaaoe et the TUiou aicro­
orpatue iD tu l"ll••n aiol'oblota o• to cl•l•krl-ou etteete oa 
•�ttial •�t1Yttr. Oa t�• o'her haad . the &U11u1tJ ot ette••• 
ta•t•u •••· u4 tJ:t.• . ut.u aoi4 •:Lxtve • ., b4ioat•· •ta• utQl ii••lt 
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t.o be avolyect . 14olu4ial lJtl'b.apa, ••s• .--o t.he JnWell epitb•11u 

or t� re�eptora loo•te4 in th• walla · ot t� rttic�loruaen . .-4 elae­

wllue 1a tlle 'boq .  

On oeca.a:l.oll·$ the aauiatratiota of vta 'b1 eitJlep 4o•he or 

atuaioa •aa without obvio\UJ efteot on the retioulonaen aotUit7 o f  

the tutecl oiaal. ftia ...., ao even thou�h aubatuU.al ohangee ia 

bloo4 ud r-u•u•n liquor ooapo81tiou were detected. This •ar hdioate 

that there t. a threshold to the • tteota of urea althouah ao evidence 

ot thia •• appanat fro• the chuaea in the oonceutr«tion o f  t.hoae 

blood aacl ruen liquor paruetere that were measured . 
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!he Yarloua effects observed. dvilla the tie• that a .-enctioR of 

nticulol"WWlell aotilit.r wu apparent H7 be of eoae 110aent who con­

aicler1na the s ite and lleithanieaa of action of the nitJ"Oaenoua illtua iona . 

The observation that abaoraal forma of reticnalorUilen motilit7 occurred 

at that tt.e ••r ind�cate that :  

(a) fte eff•cts on 110ti.lit7 were not a coue,ueDce o f  a reduct ion 

et too4 intake . 
(b ) Contraction• o f  the ruaen are aore aaaoept1ble to iahibition 

tllaa ar• thoae o f  the retiou.lua ; th is ia true tor at least soae ton• 

of atlnli (t:itohee , 1 960 1  Re14 & Titobea , 1 965 ) .  
(c ) fh• iaf\laion wu actus te h.hibit a<J•• ft>J'\d of otilit:r ol" 

•h• co�tuao,ioa• o f  aoae· eeaa of th Nti.culorllllea in pHfenut to 
other• . So• auP)'01"t for tll1a tn�aeati.oa 18 tou.4 ill the ob••••tioa. 

t t tll• t,.-.equ.aq of oQtNC�tioa of toe J'Hllo•lu clllrl.ai naiaa�Aoa 

wu r•lA\1••11 re•ia.t · t to oha8't . !'hu wu eo 4vt.aa th• :t.af"ulou 

•t bOth ••• aa4 •U. aoicl eOJi$aiDitt.a •••:rtal. Xt .is e.;uaiP4 

.... .,.,. , �- '" Aa.oW•<t• a t  ftuaha\riA;) wp .vk•cll.Jo ncl•oM• allloat 

q U tht tatuatop •••• to ••••· • *• blitlatiOil ol 11PtiP1:1. '*' 

.. " rith 11•\le •tt.ot ,.._. ... aauu na�l• fu 1u -.tu u... 

X. V4e te ••*•t.U.. .U•• ••••ttooa o-u • _... o · .Uotlta 'ba•t..e it u 



clear tl:lat a atucq of nti�\llol"\UMA ut il.itJ' wo.Pe 4•ta:lled t� tot 

uader\akea here 1a �>•quU.t4 l i# purti<l!lll.u otte that eublea tilt 

••latiYe occurHnoe of • A • an4 'J P aequedcta of contl'lact ion to be 

aataatd. ..uteJ"Aa.t iYely • th• redueed 1ttc 14e.�aee of ro1aation Wh4tJ!t 

una waa i:nfuae4 into the rumen of tl!ae teedin& aailltal li&J' be explicable 

ill tera• of taate stial\latioa . tr.PO is luunrn to have an unpleuaat 

taate 1li llath It 1a poaai'ble thet the rec7cl illa of vea in the 

Hlift aad the 1ntenitteat reprcitatioa ot 41aeata cluing ruination 

-., h••• acoor4e4 a atroag an4 4iaatrleable att.ulua to receptora 

looate4 in the south , ph�ynx an4 even the oeaophasue ; a atiaulua 
whioh realllted 1A a .-elucta&c o of the aheep to ruainate er t'h.e earlJ 

tera:t.aation o t  o e:piaou o t  rwatnation .  Suob a au.gg�u;tie:o ma7 •••• 

unlikely in view ot tbe repol'"t that "sheep readily ooneu•ed larae 

amounts (up to 100g) o r  urea per 4ay p�vided the concentration of 

vea in th.., ration did aot exceed 6)6" ( Cooll'be et al. , 1 960) . It is 

alao to be remee�ered that a r�duced incidence o f  rumil'.latio� acco•­

p&l.lied the illftleion of both the uillo ae14 •iJctqre Qd the eueu 

hJ'cll'ol,Jtaate . 
'l'ht aap.itucle ot the recluotion ot ao$111\J' waa cl.,elldbt a 

)Ut OD the 4oee rate of urea , tu aot1v-1t7 of the eheep •4 the •ll••P 

itself. ft• l••• hectunt ooG'lU"r•uoe ot l'"eticnalull coavao-tiona iA 

the l.J1D.a w pr.oae aa:Lul •• coapan4 with tllat wllu the aaiaal wu in 

the ataad:Lna lJCI)altion llae beq "teti b7 other workeFe (PreeJ' et al. • 

1 ".a' »•:lu • Mo0au1•J • '"') . It 1• al.-o aoa tllat the fl'•�J.U•nor 

ot ooatrM\I.oa ot �. ntlou� ...,.1•• aceo&'4iat to wb• ,nr the aaillal 

s. •tAAs. �"U4DAltills OJ' tau ( · oh. 1 9,2; R•:ld, 1 963) . ._ 

tfa4••• t• tu •••• au-lM4 •tt•ct• oa -· tUitJ to oaov riaa •• 

,,_ that tM ,_,.._., o.t ooatraetiR ... ••..U, tlta �' ••-t• 
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that the taluaio•• aow• to ••oenwa.t• etteeta •h•• .,. ehuaot•:rlatiCJ 

of th• a.,nal ut.aal .  lt.-a aoa-. auild.q wu tlle ao••au• ot 

ooat.raot1one at u oba&loecl 'ft'equenO'J whea beah food -.. o ttehci to 

the tute d aiaal.. It wu •• though the etiauli atfor4e4 b7 the 

peaentatton o f  food oyerc:u• a r•duced lenl of aeaeiti¥ity or 
iuoreaaed ifthibit ion couequeot 011 the prior ad•inietratioa o f  �••· 
When eatinc e-ea.ed after an iaitial ,.rt.od of vigo.roua eatiJJg., the 

l'•tUJ'n to a eub•noJ'IUll tre quelUtJ eu,pata that a recluctioa o t  e.xc U:ato.f7 

etiauli , uaoc iated perbape with the partial aatu taction o f  ffhunger" , 
allowed the hhibitoJ7 e ftecta ot the illtuaion to beooae dc•iaut once 

110re . Changea iD the balauce of exoitatort and 1Ahibito17 stimuli 

ma1 explain wtq a hiper rate ot urea 1D tuaion to the f•ediag u aal 

reaulted in a leas auked red.uotioa ot a.otilit;y ••en though coraai<lenble 

quaat itiea o t  ._onia were fl•t•oted in the p.ripberal blood .  B1 

infereaoe , the iAhibitory e:ffec ta ot the u·ino aoicl mixture were of 

auftioient aap.itude to brina abcn'' a complete ceeeat ion of  the 

aontrAet ione at • t iae that teecU.ns would be noJ"'N11.1' taldJ:lg phc e .  

The irttreduodeJ1al infusion o t  vea to the faated a.niaal ••• without 

obvious ettec.t 011 the aotilit)' e t  the re t iouloruen . !his ill ia accord 

wi\h. the coaaonlr held belief ��at urea o••• ite toxicit7 to the 

exc.•••i•• procluctioll o f  auoaia cort••queat OD ita h7<b'ol)-a1e b7 the 

ruaea •1oroor,.aiaaa .  Acid-.. nettive rec•ptora , toh whea a\ imulated ,  

iahiblt. ooatl'u-tioaa ot the r.tieulua ed ••• ha•• b••n peetulated to 

oc..- la tb• nttcltlona wallA ( AA ,  1 959) . Althoup la . H 9J?) 

MJ.lolutlect that there ue no•pton to the O«t atfSIIHla trhioh HctpOaul 
.,.."itioa11J \0 alkal.:l.a• •olutt aa ,  AJth IOltad \hat ia.botluc•ioa tate 

• ._.. t butl.n-4 •e>lutJ.ou iA tlle 'I aru.a• 1•'  • 'l0. 1 wu witllo t 

...... ttl•ot u nttov� •• aotd.Ut�. lt wu •u••••• tlaat tae 

Q!.._l.lllll .., hn"• bMa _._.a'bl• to tM aoh\'"u uu4., ....,.ta 
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t'•adilJ .CJI'oa••• ceUulu bUI'JAfl'a e•n U q tmioAieed for• • the 

exteat ot 1oniaat1on b•inl leu at h!fsb than at �o• pll (hntJt .  1 962 ) . 

tkiiJ ia •el1ecte4 in the oba•r••tioa hJ fl9pa (1941 ) that the rate ot 

paaaap ot -oa!.a troa rwaen coateat• thFOtlp th• ruaen wal.l -

diJ"eetly related to pB antl -onia contet o t  the l'WIIen liquor. la 

tile preeent work , a recbaction of 110tilit7 wu :aot related to a 

ooa�iAatioa o f  hi,tl pll qd auonia levels ot ruen liquor (fable 38. 

Fia . 1 1  l 1)) . fhia l!lipt auageet that al&ali-aenaiti'fe re.oeptore , 

if �·••nt , were not inYol'fed ia the inhibitloa o f  aot ility . 

file ertiQ'IIe UJ"eaae ooova 1n the atoaaoh ot Jlall ud 4D1 othe.J' 

.... ala {Ko.rnbera & DaYiea , 1 9,5 ) .  Since the enap�e i rapicilJ 111-

aotiY:ated b7 aoi4 aad rtP•in • it 1e thou8ht to be •1tuate4 1D. the 

atoaaeh wall a t  a oite pNtected trc• the action of theae apnta 

(Kornbera & Da't'iea t loo .cit.) • "l.Trea AYailable tor h1 drolysis oo .. a 

in co»taat •ith the ensy11e aa water contt.iniaa it flowe trora the 

plaeaa tuoup the au.�oaa dUl"irlS saatrio aecretio11 " {l)ayenport , 
1966 .  p . 1 13 ) .  !he reeult is that aoce o f  the •o ld aecret44 1a 

neut.raliaed -7 the aaoa:t.ia termed du in t  the bJdrollttia . The •xteat 

ot neutralioation ia depea4ent on the urea le'fela la the bloo4 ' it 

aq ataouat to h&l.f tae aoid aecntect whea larp aaouat• ot urea 

(10....a,s) are AAseate4 (J'leahler & Gabu&4a• 1 96J a  »a•eapoPt , loo .ait. ) .  

2'1tchea (1 "tU hu s.b.oa that the tntn4uot1oa ol aot4 iclto fhe 

aboaaau of th• deeQ'ebJ!oate aheQ ••rv• as a at.ro�a at illulua to 

ooati'Mt1oa t the r•tUt..lu, oa \M.t aaaie it ·�t • arpe4 \hat 

ia the rua!Jiau.t . e:leYat ion o t  blood _. •• le"le aq r.n lt u •h• 

•tt-JlV.wal ot thh •'11mlva wt�h • •ou•flUA' "4u-cU ill tile 

,... ...... , ot ,., ualua eoatl"ucttu. D.• ·�••• t ..,  ••• •• -.u.. 
-.. VM ... llliP1t4 11&\o tbt 41o • •• ol B• , .. ._. ..,. •uc-t• 
tlult •• .... ooa41�toM , vo wu Pt utlq u •tA _.. ... 



la coatl'aat to the ab••:ac• of etteota ••• ••• wa b�Qe4 iate 
the dttooau , the ••• n\ite at adaS.td•-•t.toa of the aJao -.cd.4 

11ixtue lecl to a pJ'Of()uad iald.bltLoa. ot Hticuloi'Uetl aot:U.lt)'. '�!le 

ettecta •••• aimilu to those ia4llce d  br tbe intl"a4uouol !at\taioa 

of tat or tattr acids (1'1tche:a et Ill. . 1 '" ) 111 tbat there . wu in both 

instance• a 81al"ke4 effect on :tood iatak• artd reticulorWDen 11otilit7• 

Rcl.ea7 ( 1,.07) has ab.own tbat iacladed u the etfeota o t  fate and 
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tatt:r aci«a , whether ad.nd.niste:rea by the intll'acblo4enal oJi' intJ"avenoua 

nute , is a reduction in the Yo luae and conoeatl'&tion ot acid aec:rete4 

b7 a tor• ot aepuated (Heidenhain ) pouch ot th• abomai!IWI . Tla.e 

mecbanu•• 1fhe:reo7 thes e  etf•ot�e were b4uoed bu aot beea eatabliah.ed .  

IZ1 aaimale with a ailllpler form ti t  tJtomacb , the atrad.uod.enal taetU• 

lation o t  proteiu or the pro<lucta o t  protein hJ.drol.Jsia u wll aa 
fats an4 tat ty acicla inhibita patrtc mot ility and seorat ion (!hoaaa 

Bt Crid.e.- . 1 9}9t Thomas , 1 957) and also d•lqa the rate of at.omaoh 

emptillg (hrad.J4o .et al . • 1959) . 'l'htuaaa (1 9.51 )  ua •usgeate4 that a 

Fe flex aeoh&Diaa :la involved but tae iatraduocl•aal iutillatioa of  

peptouea to  ®sa has bnn fou.Q<l t o  Uhibit th• moU.lit7 ot fundic 

pouches opr1ve4 ot e)'Jip&thet io &n.d yap.l inli$rftt1on. {Jobana l 
MApe , 196.5) aad of traz»apla:ntect gatJtJ>ie pOlU:Jbe• (Bnu et •1 • •  1 "7) . 

au-eu (19,51) has ecm•ludri that «llt. oemoreoeptol' fltcthanum , aenaittve 

to ouaste 111 \�• onto:U.U.ty o f  4uodual conte•u eoauqv.•nt •• tlte 

duodeaal hetit1atio» ot h7J"trtoo.,1o aolutioaa of aalbe 1 F•t•ia• w 

lata , ll&1 ca:ue tke Hl••• o1 a lu�._al aa•at. MeaN ( 1960) b .. 
41an•••• the poaalbilltr UUat - ot th• ildlibS.w.-, eft•••• ot fate 

•tpt 1kt dat tCJ oaoUo atiolaUR . �he poaUd.U.t7 tbt tll• k ..... . 

• '"' ... ,.._. , ..., p,.� -. �'*"' ,_, u. r•lf.llatiaa u. ut:U.iv 
-· '"""., .... or the I'Uiliruaat pt )tu bha �··· " ,, ... tl .. .  , Q. 
(1,U) aaa b _.. •• _. ,.,..u \lJ X.t.Mr (196?) . Me.Le.,- ooat�l•dN 



(p, 'ta•> ttit app••• ul'j.k•lJ . .. .. . .-that a •irlale mtohar:t:td, .,._..,.. a 
••tSUtinl the etteote 011 •.triO: e".J'etlon aa4 ••illtf :  rathH' a · 
nuabe� qf M.Ghuiaa• a ttn-s n�at-elJ , a4ditivel.J or qaerautioallJ 
•llould be -.�iltapd •h•ther th.e7 n bleed lwela ol fatt7 aeic:b• • 
sluooee or- qiao u i4a , Snhihi:tery hormones or u inhib ition of 
atitlulatol')' horc10aes ,  periph•r&ll.l o� centrally aite<l oamo.l'eceptora or 

even JUtU"&l reflexes". ft.e re leYuce of th�use r••.,..ka to the prea•at 

work i.s aus8este4 h-7 : 
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(a.} The atr:l.ld.a; ditfe-rence between the e ffecta of iatracluodenal 

iafuion.e o f  the am.:t.Ao acid aixture and those o t  caaeir.t.. The at�ino 

acid ahtut"e ap�u•4 to act at- ettoa or Oh iiiMhuisu that wet'e rtOt 

••••e•�bu to the oaaeia ..  ll1 adcU .. tioa, the etfecta ot the aeiao uid 
•txtul'e were perei.at.ent ngeaths tu� on those oc-caaiou chana•• ot 
a protouc:l nature 11•1 ha'f'e taken plaoe . 

(b) !he inuaduoclenal ia.tuiou of' cueirl had «t the meat onlJ 

a •lipt effect on aotilitJ even though it ,.. adtdaisten4 at a dose 

l'&.te that was hi-gher in ter111a of nitroaen thu th•� o t  the uino ao.14 
•U.ture . What ett•ct ,.,. obaervecl appprecl to depend o.n the 'f'tthic le 

aa much as the cu.eh. It ia poaaible \llat the ett•o•• o t  the oaa•ia 
fti'e ••ti•t•d by r•o•p.tora that are l.ooate4 ih the walls o t  the 

illt.••tbea or the portal .,aaculu fie ld ud that at.illu.la..tion o f  thoa• 

.... , ... � led to • 1'9dutla of o-1 outtlo• nth & ........ 11, 

4tet•n•io• of that Q"IU• Such a dirlt•naioa -.u.ld lea.4 to a ft41aot1()Jl 

o f  ntt•Qh .. -.n •otUU7 (Pld.lUpaoa. 1939& tibhe-n, 1 ,0) .  le u 

••IP•t-u that tb.•.n 1a l.il at iti ._. ••lh•l•• •••it1•• t 

olnttla\h4 leY•la of uho acto ,  OM w!d.cll Al&,f a.c;oout t•z. the· •n 
..,..��;•• •tt•u ol ttt• abo act4 aixtve. lt la alao poa•l)h that • 

•'-• aol4 .tahft ri�1Ate4 ,.., • .,.-. h tM tat:MtiMl · •1la · a.. · 

eft.c-.f.YalJ tU. 14 eutta. 



(o,) x� ..... probable that the utr•••ou�S inhei•• of •u•in 

h7�o}7aate (ChaJter }) e ffeot lYt.l7 inhib ited J'ttieuloi'Wien aot1lit,- . 

!here wu a atr1k1aa atmilar1t1 betun ita etfuts �n the activit.J o f  

the eheep (q judged boa the records o f  jaw aoYementa) and the e ffecte 

o t the amino aoid mixture . 

So•• eaphaeia has alreaq been place d o-n th• aimUa.ritT of 

e tfeota intiueed by urea t o  those induced b7 uino aoi4 containia$ 

mate.rial.a . �· moat urked simila.Fity Jerhape . wu seen in the e ffects 
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of the infusiOns on the 4euuov of the sheep . Il'reapective of whether 

the tr.atme:n t iaposed was the administration o! urea into the rumen , the 

intzoaduo4enal utuaion o t  the uino aeid raixtu.re or the iatraYenoua 
intuaion of cuein h,-drol.7aate , a condition o f  somnolence with an 

aaaoeiate<l d.epruaion of eensiti:vit7 prevailed <luring the later .at&ges 

of the infu.aion . It seems reasonable to propose that not onl.J' wall! th&re 

a e iaibu-ity in the e ffects o f  th• infusions but also 1n the mechuiaaa 

aediatina thos e  e ffeota. The.re is a subat.utial bodl of eYid.eace to 

inclioaw that auch 1NlS the case • and that the atterent stimuli weFe in 

put depencleAt oa , or closel)- aeeoc1ate4 with , chanaea u elect1"ol.7te 

ln preYious ohaptere of this theasis it was 

euas••ted that 80118 e t  the etfeota ind.u'led b1 the aainlatration of 
aaiao aoicl coataiu1aa ��&tvi.cle wel'e clepqdeat on ehangee of tbta otv4t.t 

ftJ.a l•d to th• teao•etJ��at:lon that tll• bvaclwulePl ialuaha ot neeh 

.... •co•IIP&Jl:�•a bJ a potueiu ,.etqtioA ot ooaaifl•n'ble MJD.itu"-• 
fll•�· u ..... , but l.••• dll'ectt ......... that 1a th• .... r u.. too . 
iota a�a'tioJl iato thAt �- _,  attect eleovot,te �U.atnbuticm. 

CWk le �hU'cl (tt,1 ) la tb•k' llt:uti•• eta t!ie eau.:•• o t  wea t�.!tr 
touA·4 that a ooapl.ete •--•�• oi l"._ c.ntrao\4.0aa illh4btelt 

loll .. 4 th• btlt.•Y•aoua :la�totloa •t ., • ._ .. 100111.. or 1' w.ll or 1,0111. 



ol a ,, eo);:utlf>l1. ot ..,o•ia• a., oo�Ufl4••4 �u to Autitute 
"coav�iaa proof of the ouv-.1 orJ.siaa of the rt��Wlal p«nl.r•u "  aad 

·• 

tl&at the p.ua3.¥aia waa raat f.linettly ctu. tit alkAl:U.ae coad�tiou tu th• 
l"lllle$1 but to "u uputt b:t tt.. aoicl·bue 'baluo• or the blood"• W.lee 
(1�5J) towel that attaJ' ctoeua Jra2co, !alto the H�Dn .  thu'• wae a.u 

UYerae •• �atioDal:d.J bet .. ea �· COa Ootlbblal peHJ' Of the bl.ooc1 aDd 

the abllit,- of the ahe•p to uuctate air that aa iaau tnated into the 

ruaea. fbe iapatrm•At of retleulorua.- aotilit7 p•�•iated to� ae 

lema u the eo8 c011bb.b8 powr o f  the blood wu enhanced .... up to 72hr 

after the doaills of tile Na2CO,• Ia the P"••nt WOJ"k ,  eTidftce to 

augeet that the Utl'ahm:iaal adaaiaiatratioa of urea •• aeco.mp&llie d  hT 

ch4agee :1n the ac14-base bal.anct of the blood. ia aeea ill the e ffect\ o f  

this treatlleht Oil the C02 OOJlteet o f  Yell0\18 blood (Fis. 1 1 , 13 U cl  18)  • 

Xt 1a emphuiae d  that in the exptri.aente with ta.ted eheep truth 

ap,.are4 to be little Hlatlouhip betweell this &ad t.ht r.duotion of 

atUit7 . A441t1ou.1 ••144t�aM wu obt.aiatcl troa the icaild.tlon of 

J'eticuloFUeA atotllit7 pro4uoe4 h7 the utra.-uu intuaion of MaBco,. 
'l'hie obatl'1'&tion 1• l'tpJ"'4e4 aa btl.ag ot .... •••11t ••• thoup a 
r•apoue waa obt&iaecl on oftl:J ••• oocaaion. lt oont>raate with thoae 

•1tuat 1ou when laOJ OJ' uaoat. aolutiou have 'be•n uplo7ed (Cluk 

& l.oah•n, 1 "1 ) t  po•••••• '41ch ..,. t.e ••...-••• •• b4Jiq ar•••l.J 

ua»Jq•�al4la1 UHl 1U.ll ilo lacbao• iat•u• iftt1\aa\ ett•ow eithltr 

1M&ll7 •� at aon 44.1U.t flit••· Jt u elaar that a etudr of other 

._.._ , both ,.... .. ua. lictuU. tha-t •• �t••• to bmaoe a ... , •. O·f 

�•'- o"' .OJ.4uie wouU 'ate •t bi•r•t.• 
th• .._._. a yltJ.oh \�MA ., ett•n olu,•s-• ta ••14-"*-• balaan 

hMill• one of �ukt.te. Jt, Wu .,,_.ntl.J a t •••• At oa tile 
·�· et -••• u *• ,.n�.-1 oi.-oulatS.Oa.�.-. A clu to t•• 



•l••lclattoa u •un••••• b:- •• mttk t��t ��tpU..dt <194Jb) . u. t•u• 
that th• bU.,...iPl SDJeotlo.a o f  2., . .. s.oc vea .. •o:C..,.ud b7 
a ' "" '0 fo14 incr••• hl th• 4JODC:•tr•tieta ot ooia tu tht � 

liq�or. He auaaeated that the aoti•• tranapo� ot eocliua tro. the 
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rtlJMJl •• iahi'bit•d and that • 4Uh.-1u in the s- •••r .. directioa oocnu•r.ecl. 

lhat•••r the ••ohaa:l..a.e, 1t u cl.hl" tk&t a major r•41abibution of 
•l•.,trG11tea , u4 :ln all Pt"�bab UitJ , wat e.- had oocvrct4 t it is also 
clft1U' •bat the ret•atiou of aodiwa ud potauiu o\laerr•4 on the iat.ra• 

duocleual iatuaioa of c ... ln (Chapter �)  1N9 ha're in fat , l'eflectte4 theil' 

transfer' troa the tiaeue to the ruaen. 'rh• iav•aU.p.·U.on of the role of 
t.b.e Nt:iculotoWMa attd. poeailll.T other r•sione of the pt 1a the aetenin• 
ation of eleot.rol:Jte aacl a.ter di.at71lraatlon within the rwd.naat would be 
of obTioua iatereat .  



�L Dl§CU&SIOI 
'fhia theaia hu been ooJlcened with the queat:l.oa aa to ho• 

illwaduocleaal iafu•ione of �teiD JIOGif7 th• food iataka of ah.eq. 
Ellphaai.a hu b&ea cl1reo te4 ton.rcla a detiait1oa of the etfeota iluluoecl 

and of the ••ohu ialu iavel•••·  Tile outetu<lhs coaclusioa that haa 

•••rpd haa Mea that the aituatioa is one o f  c oaai4erabla compluJ:t;r . 

!he aain poi»:ta 1ea41Dg to thi.s coulueioll are auaaria�tcl below. 
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1 .  . Tile iD.flleioa o f  uiao acid cootainiag uteriale i.Dd:uced a 

aultiplicit7 of effects. A ohaas- o f  tooa intake -.. jut one o t  thoae 

ettecta . oth•r• iaelwlecl c a11gee ot water iatake and retentioa , 

electroqte uct faecal drJ aatte.r exO:i'etion ,  blood co•poaitioa and 

retioulol1alen aoti11t, . 

2 .  'l'lle eft"ecta o f  the 1nfue1ona were modified b7 aeve.-al tactora . 

{a) tfat1ae of U1e -ino ac id uterial aclailliatere• : aa uequivocal 

incr•••• of  food iateu could be 4eaout.rated oal7 when caaein ... the 

aaterial adJI1Dilllterect. . The ettecta of other aatel"iala triad Wl"e either 

eq_u1Yocal OJ" a cleu iahibitioa o f  food iatake . 
{b) Bout. o f  iatuaicm : an iller ... • o f  food intake wu obMrYed oal.J 

whn ia.tuaio•• wn made iato th• duocleaum. 

(c ) tloa• rete : . 011 bol'euilag th• 4o•• :rate o f  oaaeiD, the exc1t•toJ'J' 

etteci: oa foocl !A••x• ... either :reucecl ol" altaaaecl to •• of iallibit t.a. 

(4) Vehicle a the J-Mporuse, lo u ilavatluQ:aal iD I'wliol'l o f  ••••1• •• 
ttet.,.ia•cl iD put b7 �· ooapoal.tioa o f  the ••hide. It wu .,._ 

ao4Ule4 -. a �liaiaaq utwtiol'i of •:Hr. Oa ooeu1ou , iafuai.oa ot 

tu ft!lkle alo • __., •• • aarke4 etl .. t oa too4 s.aaa. . 

<•) at.al •.n.ttoaa oa oocruioatt •**-• ftl'iatioa oo ...... •••• 

• wttp,ta . •lMJJJ . 1o •w»u dilleHaoea "" o......, •• to ••••t t• 

tlWf ...... s.o.. 



J• Ule •tteota ot the iaftu»iou o-a food iAta.Ja •re .aria�le . This 

wae • wben iotncluo4eul iaftaeio a o -t  o ... u wre adlltailltered each •� 

for ••••Rl 4&Ja a11d whea tbq were reatriot.ecl to a aiaal• 8hr tatuaioa . 

la th• latter oaM• the aue procedure aight it.uluoe e1tnr u iAor•••• 
or a decreue o f  too cl iatak• . 

If.  !he effects of tbe b tuaiODa oa food iAtau "" l"&pid in o•••t aad 
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of ebon clvatioa . They paerally ooctal"l'ed during the period. ot ill fuaioa 

iJoreaJNtiYe of wh ether a decrease or u boraue of food intake wae 

obe.ned. 

lt would •••• unlikely that a s ingle .. chan� could account for all 

the teatvea l iat e4 abo•• · More p:robablJ- a ntambe.r ot  aeehaiaae were 

operat ive , aecha» i••• inYOlYiag receptora located at ya:rioua aitea iD the 

bo� and reepon<lins to a range o t  •tiauli. D.pending on the Yuiou.a 

fac tors aodi�ing the ettecta o f  the inlU.siou , oDe or aaother aecllalliaa 

or sroup of aeohaaiaae pre4oaiaate4. !hua , the aet effect OD aoae 

ooouiou ,... u ex.citatioa of food a take , Oll otltera , no okiou ohaap , 

•<1 oa o thera apia , u 1all.iltJ.tioa. 
'!'he i4o'tit7 or the •chuiu (e) irlYolYecl rea1ne ucertatn. 

Alth.ough ao•• cluea aa to po .. ible aechaat..a wre obtaiud u thia atud7 t 

preolae del�it1oa was aot poeeible . Bather , the obaer....atioaa .ade here 

ll••• aeneci to indicate the wide l'*A8• ot pl'obleae which sue t 'be reaolYecl 

before eueh a .. tiaitioa cu be att-.ptecl . fho•• reoop1ae4i eo tar 

:b.clu4e a 

(l) the nlatl.aald .. Ja bet-wee eh_,.. iD. tOOt! iatake ua th• other 

efteeu ia4ac•� .. prot•'-"•• ilahtdou : tu efteot ea too« f.tl'take 

aq n tt.pou t oa eae or ..._ ot the oo-edat� efte•t• oa blo « 

qoapoeit.ton . -\rlc •-tUltJ , etc . lld.tke •u ••t•••• tn•w...l b7 

�· ..._..._.. U.40:l"1bet ,_.. .. Q.P Uaat toldl4 Sa tu Ut-.tvre. aU•• 



.., aon th• $peculat1oa ae to tM aatve o f  thHe relatioiUlhipa . 

fb.a ehould be bone in •iAd when ooaaict.rilla the auaseatioA . 41aouae4 

below, J>elattna to the iaportaaoe of water ad elMtrol.yte uU'-liall. 
(11) 'l'he p�opel"tiea of caaein , caaeiD b74roqAte an.d qillo acid 

aolutiou deterod.nillg their ooatraet iaa e ttecta when in haed iato the 

4uodeau a it reeaiaa ww.rtaia •• t o  whe ther the predoainat:lns factors 

are clle•ical , e . g. the extent of hJdro�aia of protein ,  thee apeciea ad 

propoPtiona of ••illo aciu preaent .  or plqaiul , •·•· the OMrOlalit7 of 

the eoluti� . 

(111) 'lhe primart site of aotiOJu aa7 nggeation that the atilluli 

leadiag to a.n. iacreue of food ht.ake wre dependent on the preaeace o f  

the infUsed aaterial in the pt . o� events aaaociated with ita dipat loa 

or absorpt ion oat be regarded as &J"'CulatiYe • 

. 
( 1Y) ?.'he role ot the Yehicle : that the role o t  the Yhic:le 11&7 uot 

be puaive was :Uxd.icated DJ the d.eaoutration that a i.Jloreue ia food 

a take could aocottpq7 the infuioa o f  the Salt Solut ion (lxpePilutat 1 1 )  

or, followiJts a preliainUJ i.Jlt'uaiOD. o f  nter , Balxter • a  Sa.liDe 

iateractiOD ot tke vehicle aae the clipation o f  111tropa ill the gut 1 

i .e . , tile iAI't.ulioa o' tU vehiol• affect.ecl tha ••takliaa and/o� tha 

•ova• , tut illltaalona ot the Yahiole aacl of tlte Yahicle plaa o ... u 
iaol'eue• foocl latu• 'bJ c&ttffll'u.t ••oll•1 .... 

h·l ft.• tin nlat1oaahi.,. wtwe ia:tuioa ad .,..,.,.. � the 

oo't lat•q aa« • l't »•••S..t.-.e ot r..,oaae _.. it ullblJ tllat 

the ...... ,._ r••. ui\tt. iaYOl'Y.. ohapa ia � aot1•1t7 of J"UUA 

ate.....,paleld or co.nott. o-f a prot•:ba ot- aSDo ••id iletictb41 • 
0... •o.aU. ttt.t •aib�t• a ab ·  rt la•••o;r MtM•a •''-•!. ·• •d HIIJO .. • 
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u tllat of petrlc clleteuioa. l'he iaportaa.ce of thie .. ohuU. llae 

lteea nontl.7 .-... eaphuiu4 1q Aaand lr P1Uai ( 1 967 )  who b•U.ev• tut 

durina U.riiate post•pran4ial ptriod, atferut a .. iauli arums froa 

the gut aH illportant ill deterai.Ditag •tiatioA and that ttthiA etat. of 

satiation is later ora aaintaiaed as a result of chances produced ia 

the internal enviroueat ". 

The elucidation o t  the p.robleu outlilled·  abov• will require a •ore 

ezt•uive iayeetiaatS.Oa thata ne po .. i'ble here .  

A _,.ked dittereace ia appan11t between the rNu.lt• o f  lpa ( 1 964 )  

llhould proctuce auch dJ:Yeraent reaulta apia •aphaaiaea the coaplexit7 

ot the effects iD4uced b7 nitrogen aupplemeat:at i.Oil qd the iaportuce 

of the experimental condit ione in deterainiag thoae effects . lt seaa 

likely that the following taotora may have contributed to the diffez-..acee . 

(a) Snecl o f  aheep s the b-reecl used b)' Eau wu Merino . Soae 

etraizls of that breed are adapted. to harsh couditiou aDd their abilit7 
to witbnud the e ffec t• et heat atreaa u<l deb7d.ratioa hu b .. a 

establialle4 Olac:rulane ,  Morria &r Howard t  1 9,8 ;  MacJ'arlan• , Morria , 

Boward , Mc»onald • Buclts-Obea, 1 961 ) . h coatraat , the Rouey breed 

used here is ceaerallf co.aaidel'ed una.itable for aur•i•al ua4er .. Yer• 

coa41tiou. 'lhat the coaditioae, iltpoaed iD. tk• preaeat ezperillnta 

were aev•n 1• A�P•t• lq the a rwal pAJ'eiolocic:al ooa4itioa of th6 

l"f•pua tecl llh••P ue4 1Ja the ex,erta.ate 011 electrol.7t• ueretioa 

(Cbaptu ft) . 
(b) Bleotnqtw atatua : la ·d .. w of tll• poeaUtl• J�elaU.oullip 

b•tw• eleotrolJte. atat.u atad the . • tfeo\a t oaa•ta 1atuaioa, *lie · 
•ci4J.tioa b7 Ba- ot a atl&era •bc•v• to the diet (,. of t1t• 417 wei,pt ) 

a&4 hie ue of • 1• .. ,, .. �P*'• sol11�ioa u .- o ... ia .. Ilk,_. .., 

haft 'Mea iapOJl""at · ;�;a h a _.. • .._... atpt lad 1o eaJaaacn Jd . ..., 
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tuaot.:la aa4 water iat.ae (Potte:l", 19'1 1 IU.OD , 1966) &ad tlt.e 

u.iat•naace ot a aatu.taotoa'J' ao4iu etatua, a-ll o t which • ., 1nnueace 
the reapoue to proteillaceoue iatuai.on•. 

{c ) IU.et : fte ti•t uH4 bJ' Baaa waa chatt•tl o•ten etraw. 

Althoush c�able in n1trosea �onteat aa4 dry satter diaeat:lb ility to 

the 17•arue atraw uee4 he.Fe , it ia po$81ble that the two 4ieta resulted 

in iaportut 4itterencu in diaeeta coapoaitioa . 

(4) Bouaiac ; !he aheep uaecl b)' lpJt •re kept ill ill-41Yictual pena, 

preawublJ' allorlug a .-.ater depee of exercise thu that &llowe<l 'b7 

the sliag llltd crate used heN . The il&portance of the coa4itioaa wader 

which tbe u.taale wre l&o:aaed ia eucse.ate4 bJ the report• that food 

1ntake , water iD take qd etficrieac)" ot proteill utilieatioa are •dilie4 

by eaYiroaaeatal teaperatue ud exerciae (Leitch & Thouoa, 1 ,.. .. ; 
TJ-edwe.ll , ni-ck & VahoWQ , 't'S7 J Me,-er & Jtarps , 1 959 1  Pa7ne & Jacob , 

1965 1 .Schaidt • Widdonon, 1 96? ) .  

(e ) c .. ein : The coatraat illg result• 11a1 h•Y• uieea 1a part tro• 

differenc•• in t he phya1cal propetiea aad cheaical coapoaitiea ot the 

cueia prepazoat ion unci. A))art troa aitropn ooateat which 1188 aiailar 

to that. o f  the c ... in uaed. here . zcu. 4.1d aot report the aature of the 

oaaeia h• uecl. 

lD Yiew of the d.iffuqo•• bet .. ea the rNu.lta ot lpn ud those 

repone4 here t pther rith the .aua-at1ou tkat h&Ya })eo Hd.e t-o accout 

tor u. .. . lt u ot iatettMt to ou•lo..- tll• tho1'7 )Jl'Opne4 b7 1Jaa to 

t.4 • low qualttJ nqltap II&T ·�neao• a u.tictaaor of FOt•b •• 

t)aa� - av.luCHl..-1 1al\aei.qa of ....... ....... .. ........ 'hat ' .. ticiaaq. . . ' 
Be pi'OpU-eCl c-.-. '"Jt· J•270) 



"Die ··� lild.ia , ... ta-- �0 . ltlyel .... an ..... 
a'bliHbM eaa 0. efllcieat.q ulillae4, •et n•uu the 
COJlt�u aPNltioa ot •••C7 loacla Q.icb. '-•• the 
ant11a1 •• pilfaiol:oct.cal. abUit:r to utilta• o• dU�Mt•• ot 
•••V •  then ahM) an f•d a otet of 1•• prot•la JI'O\l£h-. . 
a'Dilit1 to cope with •••ro loact ia ta..._.ci b7 giYba 
auppletaeatu, p�>ot•:lu . Gl"eater dr7 •ttel" iatue la p.-ftlitt.d 
•••a thou(th thie � Nefalt in peater •tUl • of the aliaen"J7 
..... , . ..  

ne nrk o t  Meyer lt augu ( 1 959) ne quoted in •�ppert o f  the 
p,ropoeal . Thee• wrbnl na•ate<l that the intake l:t7 rate ot a l.ow 
proteiD 4iet waa l!Jd.ted 1q' th•tr abUit7 to utlliae aero . Mon 

reoentl.7 . ClaWhD (19(&7} hN toad n1cleace te auaeat that the intake 

by pig�J o f  a low proteiD 4itrt la clecreu•d whea the ener- �oatent of 
the d.iet ia b.oreue.t. :l,gaJl made J'.lO euggeatiolt as to ho• the protein 

auppleuee.�tta U..rMSecl the abUit7 •f the ehee)) to utUiae enfti'Q 

al thouch eYidace a ootahe4 to inclioate that ))J'Otein eupplo••t• 

uo••ued. the .rate of d.iaappearano• ot 1njeote4 ac•tate or p.ttop1mlate 

( i . e  • ._ oerg lDacl ) floc• the periph•ral olre-llla.tioa . I t  18 to "• 
n ... b,�•Cl ho...,e� , tJaat W..t.o» (t"6b)  hu ••at'•ted tha' allOh ea 

obaenaticm M7 b• •xpl.J.Oabt. in teru of 1ac.naae4 icnttble •••sr 

hl•at.• ntb•.r than th• prote:in supphHilt R!J" ae. 

lt ta true that tk_. ia aGJM •YU.ac. to """' that the ataOUDt 

lara•l.J' ir.uli.P"t ill aaiuft, �» tll• q��laioti-c e.eau.tat.io · 'N'lnen tlle 

hllft a�i.aaa e.G th llGttt aatllal lM · , to P"  t:l-.1 4itft4l.llti•• 

. ••� •t -potm tnalutto tu\ ••• be•ll •• Ql'ullJ applJ.e4 
to 8llf.ll&la lfi*k a •ta,le� ._. ot _.. 9P1.S..cl to the :nataaa• 
(haiaoa • J.l,tfia• 1t,) . ia ·� rd.b .- ntePtioll h M.a 
t»Mn.4 ._ '*• Phft ot the ua - ut e-t t tiet t.. 

tht. tJl4t .. , hn or Diu..- a tu· · s. �••w.S..tU <•• ........,. 
, 1lq O.a1.-. a • ,_., �. ,,_ _. aiN lultwollllki1 t 



,, •• • ,.. ..... 194,, -.JJMtt • •. dqut'$Qp.lut .. u •. 1'9fltl 
�t. l'nl 1: ama, 196') 01' •• �iQ app . •t• aft M4M to 
lh• 4...._ (Chalclwe,, 195,.) or a'bo�Nutu (Uttle M�11., 1967) . 
�· �·d Might p:l.n aQ4 !lt1UM•tcm et tftd ••a a...p (Gw4oa 
& �i:tt.. 1952; Mow t. SoH.N , 1'9.57J � .  I..Sat.r & 14, 1961 ) aaa 
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calwe (�. G\lt.len-•• le »a•t. • 1 961 )  ere si..-. th• U> fao4 at 
fftqu:••• iatenalts �lbt.tttt ·ttwt 4t9 l'IIAW thl:rl • __,. _. •• twc�a 
11&7 a18o h attribahd to u. �t ill t'U J"Mill JNUoiUoa of 
u. aaiMl (Motr & a...H, 19511 � .  196'tt � .  196&. l>-�1, ) .  

Tha� t..-...tatid. t• \M � .N«Kll.t• in - ..... • t  ... l"'f' 

relat.in to prot•ia i& eu.-ta« b1 t&. clear- deWoattv.•t.oa �.,. a 

lelaoa , 1961) that aa.p aael cettt. ca.-t a ..u.,. peroetaa- ot 
cu,..at..S tco<l U.to p.-okia •u a laztpt" peHelta&e J.ato fat the do the 
rat . . aa4 chicka . It haB lMea Mtnliah•d that tb teed:!as of U•t.a 

low b Pf'Ot•fa Or" Ut'i.ciAtitt Ul aoae 1liao Mids !"•aulb ill - ftlatiulf' 

_...._ tat OOI&tftt ol blood . Uftil' &1114 o.._. t1Mue thaA ee a 

.U..t t.e ,.,.. fJJ1U appU.. to � o)l,iokft (� & Coliba., 1 967) • ••• 

(l.WO.Ue 1t sa.-.•Uctb , 1�) . ••t (HQr:lll fi GitfoM1 '"'' �n., 
.An.ta • �qa1H , 1,SS) rnaa Pia (Filer & Gb1art�Ua , 196') t tdlJc fed 
laM (Walk•· Cook. 1_,) , ""'- (Vl'ttr.l •t al. , 1-96') aa4 pro ·lf 
otUP .,..1ea. Aa �· •t bJ' IDeate (1966, .}23) U. .,._.. 

.... ,.. ........ _......_ • .....,.� 11e1' • t.a• wtat or -.. pMt.• 

.,aW..iJI*l. 
a. .... ' ·�t ..,.  hoe ............. . ··� ot -

.... u.a ...... L • ..  u .. .._ • · tuau• lMk r .... -. M1at•,., 
� baft -- .. t.o � ·•UU.•U.. .,. ..., •'*-
- �" ' .  . 

,.,, . ' -�-- . . , .. ,.... t .. ,; .. : . ... 
( • �" 19Ja). � ... .... ' (1-) 



eGOl1l4eil U..t rue bA�Ul :POkD ... •11438 4du!et�\ t. 

•�imllu u4 · uc ••••• tt&at the •••tits ft\abt4 'J a441as 

1xl the tuality of tM _..teu utUia 4 by th• ho&Jt MJul .  Mdit�al 
ertdeee that aulplua ccmtd.ltine iM lda ay lte limitia& o.a 8QU 

ecusions ia suapat•d 07' the hO'f'O&ftd woo1 po" (Reis tot Sohh.ckel, 
196'' -ta. 1 967) an4 eftioiaor ot tn4 ut.iliaatten CI.�.  Sib'bald, 
pt�r•.com. ) ohtaiae� wh•n the acicla an adlliu.1atue4 Sa a llaJlur whto:h. 

n oea their HtaboliAm b)" ruae aicroorpaiau. A .S.t1ciitAC7 of 
17•1n• hN be•• ausg .. ted u a tact• liliitina •tsbt gala o� aln• 
(WM.t•la• l Pnatoa, 19G'l aad ailk pro<lil"ioal b7 coa (B14Jwecul, 1964).  
fhe •• ,_.. o t  th• clie t  appears to be �tut kt c!et•alrlias tu 

quali.t7 of the prot-ein u.-bed b7 the boat aaiaal (»eH et al. , 19'19'1 
Abeo , K:ks tt awl. 1�, Conracl ,  tU.bha & httt , 1 967 ) .  Clerke , 

Ellin.$er & Phi.ll1paoA ( 1 966) ha•• dM&ribH the intlu.ace of the 4Dt 

Oil t,he udJ:to ao:Ld coQOaitin et ih.e 41pa._ pau1hs to the 4uo._u ot 
ah•ep. !he dJ.n ha.4 a asa:rked elteet OA tile -.t <Jf ... UUO Ui4 
reac;hiag that .-pa. Large 41aparitS.•• betweo the aiao a·cid 

coapoaitioa ot the cliete •n n«u••ul 'but not el.UWiated bJ' the t'-• 

th&t tbe dlpeta HlLCIIhed tu Cod.eaD• !he .-zm• wheN 7 the die\ 

iAI�ee t • $Alit, of the pnteial r.aehiu.g t • tat.••tia .. UJ k 

147 

.. ,_.. ... ia ,_,.. _, tu •""' ot tlle 4t•t OD tM qi&Al.l.Uw 
�Uoa t .. ,... ..... t&). popa�at.t.. ftutH 1a - •• u •• 

to iadictat:• tllat the qaal1tr o.l butwial. �la ..,.... oa tM ap•l .. 
•• •ll'a.ia I the \aot...U '""'idb$ that ,.,.... (la1tfluta., M..-.. 
�MM lt �1 19JfJ ..... ,...., CU... 1g6?) • 

. -......... --� ........ ...... , •. ·- u. 
..._"-l -... ..- "' Wl!lulr � ., •��MU ot _.. ... • ..-



uJ.d, aaJJ:PleJHatatJ.• u foo4 !at.._ 01" -., ••t.� aa,,_,, of ·�··· t 
)lr...,t.to.. .- w eoleq �d 1a tuu C>l a ual� �tllaia 

wb.18 ol&iu tlult tile •t�ftlt:e ve du• to a c�o'U.on of a poteia • 

u aJao aeJ.d detio:tacr. that aot ealJ :l..t f.ac..ke but aha gu.t 
tuAcrtioti, watw iatakct• elactnqt• utaboliee , wool gowth • aa4 t•ed. 
coaYerstoa e'llic� ue ta•ol'Nd oleaa-.q hdieates that a D.waher of 
tUOhaisma are llkel.J' to lite im,Jlieatetl. 

� effect 011 l!ICOl crow\b of s\l . ;pleJMD.,_ ot pntt.la or aaim> acids 

Jlaa receaU, aaa-ued 1aponuc:e. lfteewan in its rau of at"Orih ot 

up to Z()OJ haw bQa aohie<ve4 1Q' the aboaual btuton ot oueifl . 

aethinifut t Ot" Of8'teih (hU $t aoh1ztokelt 196,1 1g6ft. lfeia t 1�7) • 
X...er hcreUM Cot the --� o� 605) hu. bee obtab•c! b,- the or&l 

adllialetration of theae �- a.U.,uettt to theb tnatmnt bJ' a 
proceaa wh1oh l"educ" their auscept1bU1Q' to •icJoobi&l attack (J':rou•J" • 

1 "1 ) . Xt don aot apJMr to ha't'e ,.._ eeub1iahed aat eft••'- are 

iacl't�Md b7 btueioM 4U.ot)¥ bto the blood atN . • Ob ft"f'atloas 

that ut. be a•coute4 tor b7 .-..:; lfttOhallii:J that le p•pou4 :t.nclude t  
(a} Caseta ia at l•ut thl-ee tm•• atOJ!le •ttective thaa &�q of t:h 

p.Mteiu A tar ..,.t.ri (-.lud!ag gelattn ,  h�d --.1, fiah Mal aa4 
ao7a beQ. meal) . !his '-· eo nu thou ·  Mtbha�ai•• la the ••' 

U.1tJ.aa aatao ad4 iD ca.a tor pwowth of Mt• �.. . 1 959l · 
(b) .. akueal Jatt.lon et ••2-1 ta eo., . 2814q) 6f 

thS.fM &W qahtati a- uu •• I'O'fth •et $11JhW ...... , of wool 
aail ta• . ., •1stlt of •••· At •lihr ._.. •t• (6 • 1eaf..,) wool 
.... l\ te .......... -· aot u. ..,.._ .. ,. '· a ...... , - tb• 
•fltou oa -.1 ..... -•• .._._ et �- ada JuNau4 ctth 
......... .... _. .; _... .... ( ,, ·. 196?). 

(o) .., iao.._. ta u. .-. et ••1 II'Ofth ot �·� aftOJ 
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hu NU .W.•vd: or a4Uaa ao; .ot eo418 oh.lo7i4e to a ooptaat � 
all.o_. of • Cli•t ca�tnt 180s liuee4 ltH1 (J'JNaaer, 196?l . 

�··· obae..,atbiu augeet tUt the aplaaa'ioa of th• UC:H ... t 

W091 P'Olf'Oh Uke that O:t iaet'U•e4 foo4 iftt&Q u "•Pln• ft.e lltU'b4 

hon .. • ot wool poowth irubacecd 'b7 the Ud:lt:ioa ot aalt to the U.t 
t>Oa•• th• qu•tiot.t •t whether at lea.ttt paJ"t or the •ftecte ue ano�iatecl 

with • or cleprtade.nt cm • ->hens•• a el.eft.rolJ'iua •cl water !htabolisal of 
the n••» • fte natve ot the aechaad.maa that, YJO\lld accouat for tllia 

rel&tioa•hip 1a obecure . 

Ia the cue of food intake it 1a more CU"taia that there ia a cloae 
"lat.touhip with watel' ictaka and that olumpe ia o.- ia4ue:e obaapa 1a 

the other. A large awaber ot obatnattoas to iaticaw that this i-a ao 
haft beea pnseated 1n Chapter 1 .  An OSIICreoepto.r aeohatJ.iaa ia tlaouaht 
to b4t iuvolYH. It is reaaonable to e� that th• iAcl"eued •tel" 

iDUJt• that aceoarpaniea tb ingestio.n of tood ariaea h'o• tu •••4 tv 
.acldi.tional Rter to ourete the eoltsus that U.· iDp•ttll ot are tOftled 
4ttriag the 41aeatioJJ or foa4 (RAdfor<l, 1 959) .  It UJ altiO' bf, a.co:aated 

c•llul.Qo lhdd COJlSequont on th• trau:teJ>, duri!la f"tii.zts ,  ot watel" aa 

•lutea fna the otrao•llul.u fiuid to t.M pt 1 • Y•t to he 
utQJ.iaJlu howftr• ia �e �- iu trhich ate�" iD.�ab !htlu-.u lootl 
iatab. 1'ld.a &ppU.. both to ·\b ..,...._iotl •t too iat«ke tilt.\ t•l� 
••• nsrri•tioa (lclolpll, 1�, tJolliD..-.• 19'f?t ,aluJt, 1 966) _. 

tM a4a1Jit.tnt-tu of �le aohatS..a• (kll� 8i , 19:58; 
&dt.la-. '-"> eel tb ._..... ot loo iatoc ..... IIU Mea 
.......... *- �'lcmie uhU.. _. � o� ••• la ..t.4tt4 

._ ·U. 4t.1 ( ". · . a .w.. ''"'· . ...._*"' IS· I!• t9JJt 
Ut�..-'hJ»,- . ..... ,.,. J.tla, 1.). 



'tu repla\Aoa of ••'-� 4Pbld.ng (O.t).f); , 196?) .,. O&tl•7 auaut..t 

'"" e&pala uS..illt me J'.Oqt•• Uich -· .... ,td ..... to oaaagee ia 

the oaaolallt7 aacl vcalue ot th• uvao•Ulllu tlu!.d -. u•ol••• Jtot 

oal-7 iD the Naulat.ioa ot ·waur btak• but U7 alao tona part of th• 

afi•nDt bput to the )qpothalu1o oeav.a ccmuollina food utu.. . 

All nll •• upla:IJ:dns the .-ela.t ioashipa -�tw..a food aacl waw.r iatake• 
c;haaaea ill tau• aigaa.a a1aht also explain the effects ot uperiil:•atal 
nee•� iAvolvilla the adabiatrat1oa of W'&J'1oa nlutitma to YUioua 

site• in the boq . Altft'llatiY•l1 , the experialatal proceclv.a • .,. 
NaUlt ill oellvlar ehana- (pH, raeabraae peneablli'iy, �h .. ual v 

eleott-Ual padiAtnM } 1fhica affect th• •aultirity of recteptcJ�a iavolYed 

in the reglllat1on of a wi4tt nas• of proouaH , of vhicb wool growth , 

pt tmurt ioa  &ad toocl and ntel' iDtake are but eui.Q' recogniaecl exuplea • 

.Keehaniaaa baa.d on 1ct... eu.ch aa theae haYe the attraotioae that their 

hiU&tJ.oa ••7 not depend oa arq on• Htabolite , the latuq betweo 
c•a• u4 •ftect aa.y be ahori or lOA • u4 the7 Jtl'OYide AD ezpl.allat.loll 

ot hew ae..ral etfeota • ., b1 iacl.and 1>7 ou UJ4tl'illeatal proo•dure. 

The ai.mpl.e exp•u·uu.ta atteapt•4 here haYe not provided u -.er 

'• the quatioaa of how bua4uo4eD&l iatuat� 0t pro\eb iaoh&ae tht 

Eco• iatab ot oh .. »• lton q at ioaa haYe bMa poaed thu aolftd t  
qu .. t:iou which uoul4 pnwUe a baaia tu the ...-nee& ap}ti"9Acrll t 

M�• .wk. la ..,.nto•�• � renln a'l�7 -. .. t that o._.eutc 
Moba'l•• _, • !avo1Y..a 1¥1 th• -�• , ot 1404 � ..a, Ja ,..,, ..... 

bias U. •tfMta I SatuioM or itNs- ua --�. It t.tl llltto 
.,.... th.· t - ....... d11l. o.f tu .. .-.u.. ......_ \Jut po.! .,..,. 

PM ·...., •t th• nas.at ..-. hlbu.o .. to' pote�u tafuaiomt .tU 
"� ...- -. ••• .. aoluU.c a a..u.• ..,. • .,.u . ot -. dtMt• 
o:f o1._1J' ft1w4 Rk,..._ ••iaiften.f a� &Uiaut • ••tu w 



d1tteJtat ettg in the boq.. Aiteapta to Jt1"4U or U..pO'f• th4tae 
._.riions eould: uot oal7 facilitate aa tmchrntari.in-c ot ·thfl eff•ote 

e food intake of caseta iatusiollll bat sht.n.rld also •• a et,nittcct 
coatrib·u•»• both to phJeioloQ ac uimal po4.uct'-,• 

l!"l 
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