
s-,.'UDIEs m lAP!P.Al'U::(I o:smsui'Ia. 

• 

pro.~~entod by 

AMrnl!ll'!m() OLAII'I'OL&. DURU. OYE 

tor tbo desr:ee of 
v .I " 

WIVEHSITr or IBADAii 

l>epArt::ont of Peyaiolo5Y , 

Unho.r:~i ty of' Ibatllln 1 

I !IA.DA , 

lf i !;IRIJ... 

J 

• 

Jtlll 1968 . 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



i . 

ABS'r!AC'r. 

'h:speratiU"'t dietrlbution within tbe •oore area• or tasting aangrel 

do&• •a• studied rltb t heraoeouplu or •applicaton• (the hot Junctions 

or tberaooouplea - unutaotured by nr,n Ltd. CopeDha&en) . The higbeat 

intra-abdollinal te8perature •• rowd in the llllleD ot tbe duodtnUD, 

followed 1ft turn by te~~~peratiU"'ta with1a the ltatn ot tha Ueu:s, larse 

inteati.ne and the atouob, aa nll aa te11peraturaa 1D the linr, bepatio 

and portal nina. With the exception or the raot111, teaperaturea rlthta 

the sutro inteatinal tract, the liver and ita auooiated veaaela were 

tound at leaat 0. 3°C hi&har than that ot aortic blood. 

Tbo orreot ot lldld bAe110rrbage and enviro11.11111ntal ooollng on the 

pattern ot diltribution aa well u the -,aluu or tho orsan-aorta temp-
• 

• 
erature dirrerentiala withill the •oore area" •a studied. Thh oauaed 

a r1• in the or-san-aorta te111perature clit'terentiala ot "f&rioua regions 

or the s . i . t . rltb tbe exception ot the reot111 ill llhJ.cb it oauaod a tall . 

It bad no noticeable ettect on tho "faluoa or thoao or the livar, portal 

&lld hepatic nina. 

ln"fironaental ooollns caused a rho in t'- nluoa or the organ-

aorta te8perature 41.tterent1&ll or all reslona or tbe saatro-inteatina.l 

tract , the lher, portal and bepatio ve1Da . 

'fbe bloolc.ad.a or ad.renerpo intluoncea rltb bretyl11111 to"late in 

the w~ en"firoDAant cauaod 110t1oeable but tra.nlient talla 1D the nl.uea 

ot the oraan-a.orta te8}loratura ditterentiala or aoat reaiona or the 

autro inte atlnal t reot (except tho reotu. in which a r he na obtained) , 
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ii. 

and a tl~ht tall in tho• ot the lher ud ita usoolated. uuela. 

The ruponae or theat repooa or tbe ,aatro-inteetinal traot, ud 

t he linr to tanroDIIent&l cooli01 .. re al1t;htly red.uced a.t'ter bretylillll 

toQl.&te. 

The erteote of the blocked.e of cbolinersi,c .. obaoia:u rltb atropine 

aulpbate and nsoto~ nre aloo atudied. Atropine aulpbate oauMd a 

diatioot tall in tbe temperature dltf'treatiala between thl nrioua 

re5ioaa ot the saatro-inteatinal traot and the aorta. It al80 cauaed 

I fall 1n that Of I llnr, but DO Oban!l in tho• Of the hepatio and 

portal 'l'tina. Tbeae reaotioaa "" alao tl'ILD.Iient. The reaponoe or 

the atou.oh to enYironMntal ooolin& wu ellhanoed wb.Ue t hoM ot tbt 

other res1.oaa of the g. i.t. were reduced by atropine sulphate . 1'be 

reapanaa ot the lher, bepatio and portal veina to enrlronMntaJ. oool-

101 nre alao reduoed. 

Cel"fioal nsotollo' 1n tho nna tnYiroaaent oauMd a riae in the 

tearperature dif'tereotiala of &host &.1.1 resiona or the gutro-int.atinal 

tract, and hepatic Yeia. It oauaed no aisoitioant alteration in the 

tearperature di.ttereotlala of the lher and portal nin. The reaponat 

of' the atouoh and reotua to eanron:~~~nt&l coolin& after abcloll1nal 

naotOIO' were enhanced while thAt or the larst inteatl .. waa reduced. 

!be reaponee or the ile1.111 na aboliahed and that of tba duodenwa na 

rnerMcl. 

SU.ultaneoua adlainiatration of' atropine aulph&te and bretyliua 

toa,ylate 1.D tbe nna en'fironlaent oauMd a tall in the te111peratu.re ditt

erentlala or t he upper repona ot the autro 1nteat1nal traot but a 
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w. 

n• ill that of tbe reot.. !M relpOil• of the atoaaob, UeUII a.od 

l&r!e i.Dteati.ne and -nre re4noe4 while that ot tbe duoanua na abolie

bed by tbeae ~·· The reapoD• of tbe reotwa •• enhtooed. 

Gut ateriliaation tr1 th ·~oi.D IUlpbate did not oauae a •terial 

alteration 1D tbe 'faluaa ot tba tomperaturw dit't'erentiala ot tbe nrioua 

resiona ot tbe sut, 11 nll aa tboee ot the linr and ita auooiated 

nuala. The reapon• ot tho rootum and large i.Dteatine to eD'fironnn

tal coolins &t'ter gut ateriliaation were alishtl.Y reducecl while tbo• 

ot tbe other repooa ot tbs sut aa .. u aa thoae or tbe linr and ita 

auoo1ated 'feaeela, were either unaltered or enh&Jioed. 

The ilrporta.noe or theae ri.Ddln&• iD the M!ntenance and re&ul&tion 

or tbe temperature ot tbe •core area• h diaouaaed. 
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- 2-

the site ~thor '"han oon1'uee ho iaaue by c•ll inc: tlot to- rature 

bo~ tccpo~turo• . 

Tho concept which i:: currently u:10d ia that of •co:v" e.n n boll" 

to::porot-:-o . ."ho ''corea tir.:.ucu oro thonc who~ te::poraturos ro 

cailltdn"" il.idn 4 relntivcl.y ll!UTOW riUl£0 (Loithor..d L:!nd 1961.) Vt.r;1-

illt not JtOro than nbout 1 . 5°C 8.l:!i cro il=:mo to chanso:: in onviron:znt:ll 

tocporotun (::iol.:on and lliolcon 1962). 'l'ho "aholl" t:l..a:sulla, on tbo 

other har • .;., • thoto 11'hocc tolZipcroturca 'l'lU"J' quito widoly rith Gnviron-

cont4l. te~~~porcturoo (Loithoad l: Linl 1961.) . BClttott ( 1949) felt thot 

•the conception that 4 can has an int.. mal 1:t111n of ti~11u 11 adnttlinod 

0 
4t 37 C, r.urrounded by a thin layer ri th a r.teop toqoro.turo ·t"lldicmt 

ouch thAL tho GUrf co to~pornturo in }}°C 111 cocmon but ~ceu~to0 • 

Rrporlamtal d.nta Ghow thnt thero 1o no IIUCh oonotancy or tc::;>orllturo 

within tho ooro nroc . Dnvy ( 18}9) a.nd Claude Dornarcl ( 1856) :lho110d 

dof'inito thor:al erocticnta botween the liY r and tho rootuc of lo.cbo 

ani doss ro llpootivoly. In view of thcoo sr~od1ont.o tberofo ·. , , ~on tho 

concept oi' the eoro and oholl, tbouOI uacful, oo.t1 be Men u -• over-

oiqllifl04tlon ('l!urton a.nd Bdholll 1955; Loithoo.d and Lind 1964 nnd 

!retol=?n & Brown 1965). 

One Dieht then wonder hAt exactly ill tho anato:dc:\1 l;.ouncUu-y or 

t.ho "core aron" and whot.hor tt:o I.e pornturoo conourod thoro o.re t.:rul.y 

cc:et.&nt or not . Ir they o.ro not constant , it 1111 t be illtoror.t!..tl(; 

then t. know it' tho1 do bonr an,y oonot.Ant rolntionahip ono t.o n oU1or. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



- 5 -

a ro 1 •oorc a.n:A• . 

T c 8Cn r&l pictu .o e pear lh roporl in 

auob that l.o::peraturca fou.-JJ 

~ r th.sn tho3e fow1l in lioraoio atructuJ-ea. 'i'hoMt , t o r 

lwld, are eonorc.l.l,y lo r t thu tc rot;u~r; or bUocirull r; ctunl:s . 

~hin pntt&m of' I.e ornturc d.iD·lri .1t..i n be due t f' ct 

thnt tho c:net h14bly :::ctabolinint; atructuroa rowel in t.~e "oore areA", 

aro IIi t ted in tl o n do n. Tl:. ac i.nolutle th li~r, kidn 

tro-1ntoatiMl trnct . Bod.don hi&h tcbolic ot.ivi.tie:s, t 

inA1 atruotunu; aro knoan o bo r::oro inaulnt d t'rol:! envii"'lll:!!nt.al :l.nn

uono a th:ln thoracic ntruoturo:s. "'ho thoreoio atruotun:~ o, for in:rtanoc , 

are in con:stant inticn.to contnot with tho ro~~pimtory cir, which 1:1 

invAriably cooler than thoy Aro and DO oonatitutoa 11 ooolln, actor. 

It iG ho " r tl! son ml conoonaun tl~a t t ro i:s no con t.ency or 

to :pomturo rlthin tllo "core area" . 'l'ho p.'Lttorn or toa:poroturo diotri

bution .1%1 hll:laJI cubjoota appocra to bo eli tnront from tho conoral 

~t.torn in aoicala. or innt.a.nco , toaporaturoo in h pcbb h!!.,•o 

o!"ton boen folOlld to bo t:lsr~r than thoao in tbo upper portion of tho 

abdMinAl. DATi t;y , MJ below tho liver (Ipooo 1926); wboroac the oonvorao 

ill focnd in loaor o.niJul.a. Lo:wc ( 1966) f'oWld that tho ld t intro-

abd=.h:.al t.ocporaturoa 1.n tho rot mre rGOordocl 11t n pain~ olo to tho 

cllaphrat;= and bolo• t o li'ror. 

tt.orn or t.G c turo clhtribution in 'bo)tb nnJm 

' h I. c hi61 at lntrn-a'biloairull \.uro, 
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- 8 -

• on, t H cnvcr oxc 0 
Oc ... lit • • foro • 

te • ture or l o:l. in t ,. \·cntriolc ... io raentiall) niJ;.ilr.r. 

:'t l.ndicatu lh3t n!lt cucb h o.t co<ll.ll have b on lo~ t 1n tho lun :~ . 

~nyatu1 1 Irvine and rJ.mtur (1966} oonolu J tut 11inoo r:l t otr!Al 

te oruture a foun"' oqusl ~ ~U>rtio • -orct\U'C , t cro i: c po ~ b-

ll1.ty or blood nmin 1 by ootive prooooa , in U lunso
1 

nc ell n:: 

in the eyocard110; thuo OD:?onsotin._. for tho hor:.t loot in 

'l'l:o wa:mlng of blood toy tho cyocardicU. cuocloo had Blroo(\f b on ahotm 

by oil et al (1961} . 

Chrlati and L-oo la ( 1Q3:!} ::useoot d ~llt t"o to r11turo or Ulc 

lun io aln;!)o.r to both rJ.c t and loft vcntr1cleo. Thi:l c however 

not found :ln tho conkoy 1 1n Ylhioh :;rnyoon ot l ( 1966) t•oun bo tro-

oboal bituroatio~ 0 .5°C ooolor ~ uor.tic bl~WY · 

'i'M t";:poraturo or tho LTCr, !llld ito auooiatcd voaGOln 

Tho liver hu lon bcon I'OGJU"iod ao tho hottc.t orcan in tho 

abdo:=n. (J!a.auun 1940, Cb..imio: and P.l111.kao1 quoted hy Fcl!croY 

S!:!ur 19 ,2, M~d Gnyo J.!ondol 1956}. oro rcoont obaorvatlona, 

ocpoololl.y tho::c 11 ich include tulurtl nt.a rro.:: the hcp.t.ic uin n 

l.:::cn of' 'l'o.rloaa l"'t;i no ol' tb aotro-l.ntoatinal t:roct , h o 

it • , t tho liver :n no lonsor bo "' o~d cu: t.bc hott 1. r on 

..., . hlo h l oulJI'r boon a"-'-,-Dt • by H. Ito ( 189 ) 

0 ;h r 1 t 

r • 
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I * 

od:.cl. ( 1933) po' 'l t . l r 1 c in-

tdn h ero.tuno i. • 1' t. o bloodn . d Q • 

to c -1ue to e.n cccu::ulati or von u bloo , whlch II 'llottor 

tlwl u-terlAl blood (Pederov ~ Shur 191.2) . U'hi.le thia i:l true of' 

tho reletionllhip betwun the liver nod tho crter.l1al blood (Covatine , 

Hircl1, lluellor nnd Rolly 189 i, H cortalnl.) hno not been found truo 

for tho rel.ll.ti nohip between ;.n., liver and tho hopat.i..o vain. 

'i'hcro ere oonalclerabl \'&riationo n velu•s eivcn by • ~ror-

cnt wor:Corc fer tho liv r-5ort.a relationohip. !be~ \'alues cl nrly 

allOW apeoion v&lrl.at.iona. or inu-lcnco 1 ill ho lar.b, Davy ( 1839) 

fo~ that t~ llv r w 11 0.5°C hot•or t hru tho lof't vcntrlcul r. blooa . 

l.odl:el ( 1933) ro.md a diff ro e of' 0.2°C botw on tho liver end nortic 

'bl d in lliUUt.heti~ oca, whU ray , al ( 1966) rec not! a 
0 

0 . 1 C clif. orcnc_ in c.nauthctir.e nlcey . In &n att ::;p... to o~in 

t is upooicn -vnr.1at1ono, Gr f ( 19!i9) 1:111'.0 ref ronoo to tho v1o1 pointe 

oxpro11nad by !aoitor ( 1541) and ll'o.)'t:Ount., iold and IUcibor ( 194 ) , 

l ot. tt o H.nr taboli bearo on invo r. rel t1.....,,"",1p ho. 

In ot r OM , r 

~~t pro ucc noro e.t, roi:Ult or ish ,. boH act t 
' 

...... 1 r ~a hi oo-IIOl'k rt. ropol'~d finding t1 t 
0.~ o. 

) 1 v r oun to 5.2 w t ( Cx;ygon utili 

0 l- 1 ri i a, int - -
d. h • ( 19, ), 
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(1 57) 

lo rl 

exi:~tencc 

protu 

.. n 1 rl 

t r:: 

be i of Zltr"C41::U.inc a • rt fl \l 

n 

.:.1 II t 

t '0 li r. .ro -

lin d ortal 1'1011 h ant n p4tt n:: of no ro 1 for o l 1 

nplon o ·oin ocpti 

( rtlo• 1 Copor an 

i n o 1951) or 

prot ron it.lly into 1 h r t e lett lv r lobe 

1911.; iiL::wor "lynn 1944 ro and 

ri t 117er lo ( r str&n ~·- :!l=ln 1955; 

ut. 1955) . Altho I v b n built 

by brnott t.nd Cochl'lUle ( 1956) codom t.ron 11 clo nol .. J 4 " 0 lit-

On'"O in (Po per d Eo fn r 1957). Thia porh 

Gro,y11 c.nd l:innear ( 1962) d not obtain t l n 

11uport'ioicl an3 deop leyor o he llv r in at Ai'riOlln ndul • 

On'J othor nccon niGh porhap11 oxplolna lho veri t on in • h v4l.uos 

obtAin d in ho 11 llpGOio , ~bt o round in 'he proportiol'l o" blood 

con rib tod by tho port:ll. Ill: th hop tl rtcry. ?hall,!; 1. 

111 o p d th4t t ortcl. vein end bopcltio nrtor,. o 

ea.! a ~ re:.pootlvoly, ( rin.U , orrio end &nn 1941)
1 

lono coul o trlbut.o a.bout 9C>. • I 

refon: , an,y r tion in 

'l'tlllel CGu ., riah n in liv r toll]:lorat • 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



- 11 -

b n auoj ect or con t ro rrv . e ero 

vo t h tlte 0 • 

1' a 111 n ctlnt rast. t.o Xoach ( 19}0) • 10 l'o d ao hep:l . c crt. ::' 

blood nr; llin1l11r lr. te raturo to portal ' in . In c:.t , ho e'er, 

Jit.a.riu, .oak and Otl.o ( 19 1) f'o'Uld portal n1n hott. r t hop .. c 

nrlorial blood. 

r oLJ.tionllhip bot on the liver 'Uld tlwl pol"'t.lll v l.n en 

l o1111 controvcrailll, for 1t h o r"-l:t, c e l d t t t 1 r a v.o 

tNo\] hott r thm the portal vein ('ira.>" Lon ~ 'en el 19 6; ~ t ri , 

Xock and otto 1941) . 

It ill e.lco scnorolly acooptod that hop•tic vonoun blood 1 .. hotter 

than tl>o portal vo1n . Tno !'it)UrO c1 von honov r ho ri varl tion; 

c orov anti Shur 1942) . hi ·rcrcn o dor.onntrotoc tbl cot pro uot-

ion Of tLo liver, which 11.1Vlt VIU";)" iJ. dill !.ely tU'ter ditior;tion 

(C. Ilonurd 1856) . 

~ liver ni rcctal te 

Canr.cani ( 1894) ; Cl.u 'll Bcrno.rd ( 1 56); Jocobr;on ( 1870) ; Lofol'l'O 

( 1911) ; 'ou·Miarl: ( 1939) an lorv tb ot al ( 1950) luno :hom U t in 

l O;J'J r an ~ 
1 liver 14 ho lor t:lun th1• rcotuc. ~ho vlll:ucn eivon 

b7 I o .. ~ • w O lfOV r , ohot• not onl,y apooioc variAtion b al!lO 

1nt -apocloo var ti na . or inatwlco tn t o , vnlu a r; 

0 C. , to 2.0 C h Yll publllh (Domsrd. 1 .%; L9r ro 1 11· , 
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brthu 19)9 r.:~ i! Ho t '" al 19.50), -
cr'f! Tllri a !"rom 0 . 29°C to 1.4 °C (Eo~ rd 1656 ; Diet. 

rittc 1952) . 

There ill, on tho othor hand, no son rnl o reox:;ont on .. relation-

chip ot~on tho liv r end roolal tc::: n.turcn in bnrwn ::ubjeot • 

Althool8h ":;l1ly40n o.nd :innc r ( 1%2) fo~m th llv r or ellt I rle5n 

adulto O.OJ°C hotter th:ln tho rootu:~ , tl'oro have been fil)\ll' ich 

ahcnr lhe opposite lntionnhip . Tho wlu 11 of the d.lt'ferenc c thin 

caao l1lllf. fro:~ 0 . 19°- o.S°C; llv r bo cool r then tho nctu:~ (Cn.t' 

ot a1 1955; Crat 1959) . ill Gituntion .1a perhaps duo to t.h tact that 

polvie tcmperaturo in man 111 oN.en found hi6}lor tl-an toqornturc Ul.ken 

further up tto abdomlnlti Cllvity - oopooially bolo" the Hver (Ipaon 

1926) . Cl1l.C ( 1959) hoii'O\"er, explllin d thia on th bacia ot' tho diff-

orencoc botlroon the blotld cu ply or the raot nntl the livor. He t'olt 

that, owio& to tho poor blood auppl.y to tho roctal cw:o , 1t l bettor 

1nculatod IUld 110 bettor able to oon110rvo beet thAn the liver 'llhich haa 

n m:t.ae.ivo blood aupply. 

'i'e . er'ft.turo Dilltrlhution lion , 1'ho Cllntro-Inteotlnol 'l'rnot 

VMt c:.n onoily be deduced fro t.hD &Taileblo work on thon:al 

relation a rl thin tho caatro-intoctinol tract 111 that thoro ill copioua 

n ldcnoo tor the oxiotonoo ot' II. thon:::U cradlent alons tho sut . Tho 

con rr.l t renl'l in thllt toz::p 1"11 turoo lnoron~~e 1'rOCI the couth nd na.1 

or l'1c:o to re&Gb a pou aocowhere alcos tho lcnctb of the treot . Whitrc 

C a peat occur a 1.o bloll!l to v r-; with A.u.u;.;~l apocio~: . It ra t.h:at 
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nery re CJ:l or t ho tllltro 1nteat nal tract been !'It 1 d t 

on t or th other u bei."l(: t cite of t puk to::p turo . he 

toll01fi~, hollt!vor 1a II ore dottlilod 110rl:ption uf tho t c rtl turo 

dilltrlbution and ther::::ll rolationll rithi.n tho sutro- intominal trnct . 

Oo110nl:: eal tc rnturo 

Oesophageal to~raturo cannot bo caid to bo ho--o enou ~inco ~

r::.sl tJnuU.onts hnvo been ob11orv d along it11 lonsth (Cranoton , Corbra.ney 

nnd :lnoll 1954; Hiolcon 1111d lliohon 1962) . ~hill tbon:!IJ. l)l'Odicnt 1~ 

cucb that tho tecperaturca il!!lroase fr lh oml ~ to he cnrliao 

ond of tho ot=ch. CrtUJaton ct. Ill , ( 1954) 11ho11Vd th:lt to :lercturo 

rooordod 1'ros: n point 2Sc:~a fro:~ the lip a or h\CUI eubjoota , rn1~ about 

0 .}7°C l ower than \M.t rooorclod fro:: a depth or 50cca dol'l'!l tho oocoph

lltuo. At a di:ltru:oo o1' Z. 7CZJo froo tho lip a oecophosolll t.ocporoturo 11:1.0 
0 

round 0 .09 !. 0 .015 c hotter tba.n aublinqu.c.l tocpcraturo in co.n . Batin-

CV ( 1939) gave a vlllutJ or 0 . 1 to o.r. °C aa tho oocopbailelll - oral tocp

oraturo differen\.1 1. Tho then:al gradient round lllong the ocaopbncuc 

1a probably duo to tho 1nnuoncoa of ouoh ot.ruotllro 11 a a tho trooh!.4 1U14 

ducond.in aorta , whlob lio in oloco prox1Li ~ to it. 

'rho 1nflucnoo of tl.o tnlohca waa IUI!ply occnatrat .1 by Cran11t.on 

ot. al ( 1951.) wbo nhowod that ouopho enl to pomt.uro 
1 

rcooniod 'r a 

Point llboro tho trnoh a 11 in cloao prox1r:dty to tho ooeoph:laua , t'oll 

tr.en &ubJectn woro 1:14do to honth col Air but roc.o whllo bronthinlJ 

WU::l 1.1r, 

Lo r oo pl-c.••ul t.o o turc, w lo baa been ou,. a 
core 
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re:uan (1 :; ) 

know to b a~ar to aort o nd ha rt te:::-JCn.turc:~ (Crnnnt:m ot Jl 

1954 ; Stupfol cnd Sovorinf)hnuo 19%; nd Cooper E:oeyon 1957) . ~io 

C:J perhaps be dua to the influen«- of t llOrtll O:l 

t G portion of' the oo~pDilr.un . 

to::pcrc.turc or 

Th ro ill no clear rolationthip botnon caotrio and ooaophAsoal 

tccporot.ure . &t1nlcoT (1939). for 1nntanoe round t.~t oo110ph4soal and 

f;4atr.ic toc:pcraturoa wvre ail:li · 
I 

apt whore t~ro wac atr o di:~t-

ontion, in wblob oaGO a trio ---. -· turo •aa lower . On oth r lwld 

Ro7Uhld. ( 1955) obGC.l"Yod that the o~:pty ato::.aoh bad a lolftlr tot:?Omturc 

tlun tho ouop!ucue . 

?he confliot~t: obeorvl\tl nG reported a.rv probably duo in pnrt, to 

dift'oroncoa in "th!l~ tora" IUI.i cothoda ot' aaure::ont, 11:1 11 0.11 1n 

11itoa of cea&u.'"'D::ont, within • o oto~ ch. It 1a l:n01m for instance that 

thoro exists a tho~l t:rOdiont rlthin tho cto:nnch. ~hill r;aat.r o tho~ 

&rudiont hac been ahown by Foecd (1933) nnd Uaook (1946) , who found tho 

ot~rdiao end or t~o to •oh to bo cooler than tho cornua lllld. c fundic 

on~ roapootivcly. 'i'ho srcaiont my ot be very ~~ouch , probably about 

0 .05°C (Fogod 1933) . ~he obD!lrvod tradiont. y porhapn bo ocu od by 

t o pn111or..oo or t:DD bubbloe~ in tho cardiac ond of' the atD:II.Ioh (• z;ck 

1946) , aa lrflll a• otbtr o.:mtonto or tb a to ch (l!oaa and DQiu::ari to 

19 ) • V rlatl 11 oba n d n tto'l valuoa of sutrlo to ore t..n coul 

aUy t rod ct ot the th r.:: tor i olt r t.1 bu'bbl • 
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o s (Eic~ t 1 • 
I 

orv th t al 1949 HorY th 1 Rub 
I 

.ho dtl.l.:ltion in h~ ... :~ubjoctu is quite s lar dl fer-

Rarr1e ( 1920) and Cr~o~n ol ol (1966) ho aver ~ o d that rootal tom-

po:-: ture in t.w::.nn I!Ubjocta ~ oll na J:Cnkey 1 oould be l011or h:.Ln aortic 

0 to::pe Ml turo . Crayz:on and oo-worl::cro so' a dit'l"erenoc o1' 0 . 3 C. 

~ne l'Qct n.nd Ut1 othnr roJ!iOIIll or 
• I 

It 1:1 generally nocepted that t;~toc rio lo eraturo, pnrt1c<Wu-l,) 

in hlll:llll oubjeot.o, io lo1r0r t.hnn tho root.al to:apcraturo . Valuoa h!ive 

bean found to vo.ry fro 0 .07 + 0 .0.54°C to 0.5°C . (Fosed 1933; -
Hoahroin w Sobloiohor 1948 and Cruf 1959) . Tho d1rootion of l 

d!rt'oronoe could ho110vor bO re'lorr.odl CIS a found by Spcalaut ( 1945) 

0 who obaorv ~ gootrlc tompornturc 0 .8 C h1nhor ~hnn rootuo . 

llol cuoh 1a ltnoiiJI about tho relAtlon!Utip of tho root43. tc:~por turo 

t o intoat nlLl tecperaturee. • Ito ( 1879) n.ho1r0d cvidonoo th t d.lOd-

oral raturo a hi her than root41 te;M~r&t.uro . Gray eon t. al 

( 1966) aho sho~rod jejunal to::poraturo 0 .5°C hotter than rectal tcqJ-

o turo 1n tho conlcoy . 'i'talo " o ho ovor, not folllld by Poohrei.n 1\nd 

Sohl lo r ( 1949) who obllcrvod t.h t a18-'=01lal tOl!lpCro.turo 

1 . 1°C ho r t.nan duo<len.: t .. q-..r&t rv 1n h n eubjoct • 

0 1 .0 to 
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on tJO"'IVl o.ro t1 • 

participation or 1..1 viaocrc 1n 

lu11 n v ry con rovor !Uel • 

11 'I r " t.l· n::o s en.e e 11 h 11 

Exee t ror I o rat, where dofini c non

on ·e nat.rc d ( vi and D:.yor 1954-; 

Soller~: 1954) , it 1a atUl the I)Oncrcl opinion that, be!lt pro uotion 

in rotponao to env1ron:»ntA1 oool1ns i11 calrlly dependent u o 11hivcr.!.n • 

!lv.doneo aboUD]& ho110vor t o ahow that 110 or tho obaart d inorc

•usu in "cora" to pore.turaa di.J.rins body ooolir. oro duo in part b 

inoro t. d at production. or inrlte.noo , t o ~ivor ia l:nom to inor-

011110 ita hent pro6uotion in roaponee to bo~ aurt'D.oo coolin (Ko~o.kn 

1930, I ocbol 1933) . Inoronno in heat production alons tho s lltro

intollt. lll!.l. tract h!io e.l:.o been aua; at a (Pedorov and Shur 1942; 

Cre.yllOll ct al 1966; Don.!Jotr 1· ct Ill 1962) . ?hill hiUI honvor not on 

proved conclu~voly . 

Hov ouch inoroooo ooour11 in tho 61llltro- 1nl.cllti.llt:U. tract boat 

product ion ani whnt cochanic::. oro involvod 1n thi atill nw1t.a 

rurt r ronor.roh . 
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en rcoor: 

t .:m t o nd a halt' oonturico . Tho coaz:urc n• o!' t 

t. len,;t. or t.h o ro- illtoD .. ;nu i ot, ot. r than fro 

rect. a i colon, ~ over .1 d not nt4rt until .. c a:c o!' 

(Thioa nand Snell 1933). 

utb, 

cnlUJj' 

llofore tl- proa rt. rk thoro c:Ja to hAve been no 110 ' d ,. nod 

tl on:otoF"Q~phlo DAPJlill o!' the qcore ll • ot z:oat llni"-"l. o, ll"eci -

ll,y t e do • 'i'hore arc owev r, a nu:bor r aOAttcrod ce GUrO n :1 

fro a row oitc:~ in tho coro area - froc rdoh co-o fon:J r t.cqorot

uro dlatribut.ion could be qothe:~h 4. fir:~t 1111poot of t 1:: ~rl: 

will tborororo dolll. dth cyot tlo at. d.\ · bl te . mturc diatri-

bution 1n tho "core nn; " or tho doc;. 3poo1111 opha ic:J will be 

lr.id on t.he tber:: 1 null nt alone tho Dtro-intOBt. nlll. tract d ita 

rol.A ti ahip to t1 U.vor. 

!'roc tboir T~orll:, procptod by the obaorvati na of limf' Md Gra!' 

( 1957) 1 G~con llnd rl.lnno!!.r ( 1962) ohowooi thllt tho liver o::: mt.uro 

iD h=n CUbjeoto WUII 0.~°C cooler thlln tl".o boql to::;pemturo . a J18 

t 0 l" calcul&tfO:lC 0!1 tlrl.o difrorent1&1; llDIIIWJJ I1S tb! liver 0 no 

o:~ol r tl:An tt:o aort o.nd r:::~l:!n., o cWI!ptionc; aa to totnl bo cl blood 

r cw, thoy et.itimtod that UlO hoot produot.l.on of the atro-in atlne.l 

tract at ount to at l at '• • of t ;o total bod.r h t prod otion 

( rqc , Irvine and T.tnre r 1966) . '!'hi lD much hichn t: n be 
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-.... ,,., B!IDJ) • 

IAJMOOC1'IC!f 

tblrt are cany t;oocl cethod.l 1D lUI tor tbl ~~easUl'l!l!l!nt or te.pel'llture 

within the anirsl boey. !bua include the aic;lle ceraur; in glue 

theno:>eter:~, tru,l'l!lOoouplea::, thermopUee ani ther.:~btora . Apart troa 

their hither aenGitiTitica and charter maaur1J26 tw, thon::iatora, 

tbenaocouplo11 and thomopUoa have their e.:=aller oi~:os and flexibili

ty as added ndvo.nt4goo over the l:iCroury 1n glaaa the:mo:»ter:.. • hooe 

therefore can be ucod in the aaeuromnta or tet!J>onlturoa in Or'6&nG 

auch Ill the liver and gaotro iDtoatinal tnlot with aini.c:u:ll or trou= 

and 1nterrorcnco with noraaJ. t'unotion:s. Hither :senaitivity and abor

ter 1:111011url.ns ti.l:o notwithatanding, tborobtor:~ hAve no ronl advo.nta

go ol'er thoraocouploo in tho preeont work, :sinco tho te1:1pcrature 

Cl.haJI!ea are not too ::::wll and tho rete ot' chango of thoeo tamporatu

ru are rntrly olow. 'l'bcrcocouplec were thoreroro con!liderod quite 

adel}u.ate tor the preacnt 110611\lntmenta. 

The prlnciple or thermooouploa. 

Tbercocouplea can be repreaonted in prlnoiple by tho diograa in 

lit; I . Junction A 1a the 11111~1J:g or "bot" junction, while j\D'Iotion 

II 1a the reference or "ool d" junction . C and D are the junction 11 be

tweon tbo thet'D)couple and the leada ooMeotins it to the reoordins 

inatrucent . 

Stebeok (182.1) diaoCTJored that 1n a oirouit cade up of two dia

•'-'lar lll~ll &II in Pit; 1 1 it j\Dlctloo A. h opt hotter thM juno

UCIII 11, an elaotrocol.1n r orca 1a dneloped betwoan theao two Juno

tt.ma ahioh oau~a o.n aloot.rlo current. to flow ln the oirouit . 
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lie 1. Macru&Uo :repnoutaUoa ot a thawoo~~ple. 
Jaotioa &. 1e the •hot• or •uvJ.ac jaot1oa while 
j ... tioa I Sa tM •oold• or :reto:reaae j ... u. • • 
0 8114 D ore jaoUho betnon tha..,..,•pll &ad. lo1u. 
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- 27 -
Prorlded junctions C and D a~ apt at the 11 .. ,, te~:rpenture, 

t he e . 111 . t . dneloped between A and B rlll then bo siven by tl:e 

equation . 

E = P/::§ 

lben /:::i. h Q'IJ) P 1:i the "tcnrtllOoleotric poner• of' the junction& 

at tecperature T and it 1o daten:rl.nod cainly by tho ph,ydcal oheaistry 

or the two metal1s. The above doaoribea the Soobocl: e!'l'eot. 'lbon a low 

icpedAnco clootrieal detector .ia uaed, •= proportion of' tho current 

produced ic abatrt~oted tor meaouring purpoaoo . 'i'hh and tho h1ah re

abtanoe or tho lcado, contribute to reduce the cur:rent florins in tho 

airoui t . A auooooaful thomooouple therefore requiroa 4 hish valuo of 

thercoeleotrio power and a hif:ll U!pOd&nce doteotar (11.4. 1964.) . Th1e 

ia perhapo •h,y aenaitivo ourrcmt meonurins j541vr...o~1"~"ra ora uoed with 

thercocouples. 'i'hoee ab11traot tho least poaoiblo ourront , thereby not 

epoUint tho open circuit Seebeck law with tho Peltier of'foot (ID.y 19~ 

lor 1110ot blolo~ical tecperature coa~nta tho ooruon 1:0t&lUc 

ooabinationo oro, ooppol'-oonet.anton, oonat.anlan- ohrocol and bieuth

&nt il:loey. 

In praotitO, thoro ia a treat noud for keep1nc the tompornturo of 

tbo reference junction aonat&nt in order to nvoid tho generation or 

apurioua e . r:o . r . (Cray nnd Axelrod 195}) . In ardor to ovarooco theeo 

nuotuationa woricera hAve be()n lalown to bop tbo rof'oronco junationll 

1n thonroebltG oonl.a:lninc o1thor leo ntor or altemot1vely a f're011ing 

mxtul"ll , or water lcopt o t 37°C. Ocooealonlllly however, ao:c otller 

author£ hA•e introduced tho roCoronce junction jnto aort1o blood. 
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Pic 2. 

.. .. .. . . .... . '•·· ~ . t • -

• _., 
= 

The l~tr1e tha%'110~~-eter. 
Plate ehon t he thenaoJMtor with tho U pt IJPOt on 1te 
callhrate4 aereen. !be oonnoc t1on box a on t ho right 
band o1de at the ther.oaeter. 

I 

~ 
I 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



- 29 -

lleotric Onheraal TllenDDMter type !BJ. anutaoturod by llektro

laboratoriet Ltd, Copenhagen. (See tit 2) . This thon:onetor worka 

on the principle of the!'IIIOcouploo, and the CUITent generated botwoen 

the hot and cold junction is JDOnitored by a sturdily bull t galn.nooe-

tor. 'l'ho deflection of the salnn01:1otor is ret'l.octed on to a oalib-

rated aoroon, o:s a opot or light nth a thin da.r.:.t line n:;; nins clown 

itll nrtioal diameter. The aoreen ia calibrated in 0 . 1°C from 16°C-

460C . llthough crnf' (1959) tel t that only about 0.05°C could oaail,y 

be nad on tho inotrument, with praotho 1t benaco po111iblo to read 

ebout o.o2°c with eo~. 

The •hot" or aeaeu:r.ing junction of the then:ooouplea are e&de 

into detachable applicaton, while the •cold" junction ill incorrora-

ted within tho thc~=oter. The e f fect of ohancoa in atcoapbor1c 

teoporaturo on tho "cOld• junction is permanently, accurately 111\d 

without adjuatmonto cooponaatod for by a built in doYioo, which acto 

direotl,y on tho glll.YAilOI:IOtor. Thia theref'ore reoovu the probloma 

ot the ge.r.eration of apurloua • • ..-.r. a a a reaul t or t'luot~U~tiono in 

•col~ juotion teoperaturee. It iD SUA~teed t hd this oompenaation 

worka correctly in ubitut teaperaturaa 'botwoon 10 and J3°C . 'l'hia 

ceTera the ranae of terrporaturu in which tho work 11u dono . Tho 

inatn~ment baa ll CU!lrGJ~tocd recording accuracy of +O.:fS of the Deale -
r&r~te . Thio in tho thtn:()IIOtor uacd meana an Dcouraoy of +0.1°c. -

• 
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o.,c( 0 S (1 

'l'be oppli04tora . 
?ype 16 uae<l ~ar cooaurlng aortic end li7er tecporatureo . 
i'ype ~ uaed tor l:l!IDIIUrins portal ond hopat1o ve in ao 'llell 
u du~cnaJ , Ueal, large 1nte:ltinal tecpor&turc:s. 
Type R.'i:2 u•d tor coa:ur:ins rectal tecpor!lturu . 
i'ype OSG . uccd tor co4aur1nt; t;a:strlo tecporaturo . 

I 

~ 
I 
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'fbi Applicaton 

Jour d.U' t'ertnt t;ype a or applicators, 1"6, mu., RA2. and ~. canu

t'aoturd by Elekrolaboretoriot LU, Copenh&r;en were u~d ror tho 

pnaent •aaure.c:anto . (See t'1s 3) 'i'hey are c.a.ae or copper-cons

tantan Ol' chroCO nioJcel- COOIItanW , no •botA jUDCtiODII located a t 

t he tipa or theee appliootora art poaitioned in aueh o ny aa to be 

Yery HnDit i'fe to tho to"Jllrature tboy are a:ea:;urin(>. i'hc other tree 

end or the applicatOrs are oonneoted to plut;a wbioh t'it. into sockets 

on the conneotlon box ( Soe P~ 2) . 'l'be oonnootion box htlo o nWiber 

ot' buttona which wben preaaed brine cl11"1'erent applicators into oonn

ectian .tth tbo •oold" junction in turna. 

'l'ype P.6 

Thia tloxiblo appliotttor, dinnoter o.Sc:a (SA\181 21) , na u~d 

tor aeosurins temperatures in tho liver and aorta . 

rho "bot" junction or thic applicator ana 1 h leada are thin 

and &o it requiroc no apeoio.l cootaot cap. 

!}])! m; 

!'bia applicator uaecl 1o tbe preeent work tor couuring te:~peraturea 

rlthin tbo portal nin, hepatic nin, tho lumen or tho ducden11:1, 

Ue~e and large intutine , ill encaeed in a plutic tubins l d1e.cot.or 

2.21.) . There 1c a et.dnleca atoel cap at the end or tho tubins, 

w1 tb wbioh the "hot" junction cake a oontaot w1 th the IIUbatanco 11hoae 

1:411penture 1a 'bein& •aaured . 

Tn! a RX2 and OSC . 

'1he 1112 wu Ultd for coaaurJ..nt rectal te~:~poraturo while tho cr.,:: waa 
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uMd 1n 111asuring ouopbapal tupeNture . They both have o.saentlally 

the SIN stNcture except tor a n~bber ring aroWld tbe RT..2 . which pre

nnte it t'xv= slippi.ns cut or the reotua. 'i'he hot jWlctian a:~d the 

leads in both cuoa are enclosed within n rubber tubi.De or d1er:ete r 

sbe 6m. Tbere ill a atainloaa steel contact cap at the end ot each 

ot tbelllo 

Cheak:i.n~ tho accuracy ot tho applicators 

At tho boginnin& ot t ho oorlea ot experiments and aleo after every 

aub110quent 72 houra, the temperature readint;s t;hon by the applicators 

wore oheokod 88ainat a standard thotv0111tor. 

W applicatora uacd .. re tied &rou:Dd tho bulb of' tho tben:ooeter 

which wu dipped into an insulated boalcor ot water. Tho vo.ter in tho 

beaker wac lcopt woll stirred ot dirterent ta~:~peraturoll . 

Whenever diaorepanoiea occurred between tho atand.ard thormol'!Otor 

and tho galvanometer rndint:a, the ~ero readinc on the olootrio thor-

.,uter no recalibreted. lt •aa t'ou:Dd that at nor.aal. room tal:lpOra

ture ot about 29. 2 + 1.6°C tho toro lino had to be ahirted 0. }5°c , 

to give ainUar valuea with tho otandard thon:10•tor. 

Sinco anal,yoh and interpretation• in the pro110nt worlc are bued 

on orso.n-aorte tocperaturo difrerenti la, correlation 0rapbo wore plo

tted between F6 and tho other appl1ot. ::OL'I {wOO }'~ 4). Applicaton 

0 
&hint: 110re than 0. 0 . 0} C deviation were diaoordod. Readings oboer-

ved • 1th tho 4itt'eront applicators "ro correotad for acoordingl,y . 
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'!H! Ori""lCIIIIo PIOCDOD 

uaod. Tho animal o nre lmlAlly hou11ed tor four day:: bo!'ont ~Ue and 

tad on a regular diet wi:th low protein content. hey were b011'eTCr 

a.clo to atano tor the last 21. houra before the e:J."perilrellt . Thill 

wca clone 1D order to oneure that the saatro intoatin•l tract na 

e11pty, and that tranaportaticn of food acro111 t ho 111.1cow aecbr&liO 

durin& tho exper1.118nt, was redllood to the barut "1nirnm , 

'.i'be d.ot;a were a.neutbathed with SodiWI Pentobarbitone. B. P . 

Abbott 1 a Veterinar,y lfea:but&l ( 1cc conta,nins 6opa ( 1 cr. ) or NembutAl 

diuolYed 1D 1<:1% al.oobol and propylene 81Ycol 20 .... v/v) . A doac ot 

between o.6-1al/k6 wu ad!!dnbt.red illtraperi toneally. Injootiona 

of 0 .5Dl to 1111. neJDbut&l na t'ol.l.Dd t~~~ceaear,y , twice or thrice durinfl 

tl.o oour11e or the oxpari.cent to Mirltcin tho depth of anaeatheeia . 

The trcohea ~ao oannulated and conneoted to a poaitivo preaaure 

puarp with a atroke YOl\Dio of 150oo ud a rate or 12 oyole:v'ainute . 

The left t'o1:10ral ni.D wu OIIMulated for injection pu.rpo110a while 

t he lart t'a110ral arto17 woe prepared rea<\}' for blood preaaure recording. 

l.cordine Gutrlo Teeperature 

The cliat&noe or tho atocaob rroa tho 110uth •as ro\J4!hly eoti.a:Dtod 

and marked out on the npplioator uaad with a ring or thread. After 

adeqU&te lubrication, tho applicator na introduced into the ouoph-
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aau• and puahed into tbe .t=nob 1111til the required depth ns reach-

tel. !he poa1t1Clll ns cheobd ra41op-apbiaally. 'i'he applicAtor ns 

then 110ved round eently untu tbe point with tho b1sha::t intrasutrio 

te•perature wao found . 

Baoordin£ Hepatic Venoua L~Perllture 

!'ho ertornal J\I!Ular vein no expoood ju:~t above the clavicle . 

'l'he approrlcate diote.noe trOD tho e:rpooed ·1ein to the oponins or. tho 

hepatic vein into tho int'orior vena cava (about tho level or the 

diaphrsp) was detormned nnd C14rlcDd with o thnuul rin& on tho appli

cator. Tho 11ppl1cator wall then introduced into the ;lU&Uhr l"'in and 

puohed down beyond tho heart into t.he 1nfarior vena cava. 'liMn tho 

cark on tho applicator n11 reached, the applicator wao centl.J canipu-

lated into tho hep11tio vein. Thill no indicated by a eudilen increase 

in tho recorded telllperllture . 

A llidline inoi:lion about 12 cas lens trao c:ado alent tho linoo. 

alba. BlctdiJI8 111 toll were tr.etioulou.U,y :~ealed to prevent haerorrb~o . 

The Duodenal Tqomture 

Attor tt. duodon11:11 had bHn identil'iod and brousht up to the bo4_y 

aurfaoo , the applicator ••• introduoocl into ita l1aen as described 

in '1« 5. 

1 pur611 11trlnt IIUture was cade into tho wllll. of the duodenllll . 

Thh Willi t'ollond by tho lnt.rod.uot1on or tho applicator, around wh1ob 

a l oop bad been tied, into tho lumen throush 11 call incision mdo 
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iD the ld.ddle tho auture . .l tbNa4 at tbe end of the autun was 

paaMd int' the loop around tbe applicator to t'lx it 1.n position 

rlth a mot. 

'l'he U&al and lan:o in~rtinal teCPoraturu 

lt'ter 1dentlf'yins the Ueua and the J.aree inteatbe, the abon pro

oedore waa adopted for the introduction or tho oppl1catoro into their 

lWleUo 

'tho Portal Venouo Tet!P,erature 

TM portal voin wu reached tro:a o bnr.noh or the aplonio vein . 

eao t'is 6) . 

'lhe epleen na brought up to tho boc!.Y auri'neo &lld tho nein aple

n1o vein eap~ into tho portal vel:\ woe ldontittod. Loops of thread 

wen then pasaed round th11 in preparntion for tho introduction ot 

eppliodor. Tho applicator waa 1ntrod•.~eed into tho voin through an 

1no111ion in ita ull. It "aa then puahod into the Clain portal vein 

until a nai!Jtazloo indiootin .. ita entry into lhe liver no felt . It 

no therecf'tor withdrawn by about 1om. 

'i'he liver ttC!j!eratul'lt 

Ll.Ter to=;!erature ._as recorded rroo tho left latorol lobe . A 

auture wu made into tho aubatanco or U!t 11nr. Ono end or the 

looae thread or the autun na puaod into a loop tied around tho 

applicator at'tor whloh it wao puehed into tho liver lobo piorolng 

throutb the ciddlo or the I!Uture. Tho applicator WaG then find in 

poalt.lon rith a Jcnot. 
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D1ecr&Mt1c repruentatlon or the 1Atroduotion of 
an applicator 1Ato tu portal YtiA. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



- 3J -
Heeatic a.~r:y ll.ration 

In expez-I.J:ent.a whore hepat~c arterial ligation na requi~d~ 

tho toUCIIfin8 preoeeded all other pNcedureo. 

1 longer lllidline ino1aion wu round necoSSIU""J. 1'his bad to 

reach 1u1 far up na t he Jdphlaternum. The liver loboa were than 

puahod up asa1nat tho diaphra~, while tho ato~oh waa pulled to-

•&rda tho pelrlo. Thill broiJ&)lt tho hepatic Arlo rice into t'Utl ViOY • 

lith a cotton wool diaaection1 the arteries wero cleared tree or maee

nterlea and loopa ol' thread were paued U'O\Uil them, reAdy ror ligation . 

Lig&tion, oxoept iD ao::~o special oaau1 did not t'ollo" i.l:rediAte

l,y 1 but oa.c~~ lator on 1n the expor1.1Dont . 

v,.so·--·v· 
"l&&oto~ wo.a dace ill two waya in 'the present work . One was 

oervioo.l nsotoiii.Y 1 in which tho va«ua nerve a n re aectioned in tho 

neck. 'i'ho other w4 11 &bdomino.l ngotoCI)' . In the latter, VG!OtoCI)' 

wu dono ill the obdocen, juat below tho diaphrap at tho lovol or 

tho ooaophagenl hiatua . (Soo ti8 7) . 

Cervical V&sotogx 

Botore tho introduction ot' the tracheal cannula, the vasua 

nervu wure clillaootod tree l'roa t.hc oorre~pondinn carotid artery or 

e1tbar aide. Loopa or thread nrc then pauod roWJcl each o£' the 

nor"lu before tlwy wore :roturnocl to their origlnol poaltiona. Lo.ler 

ill tbo e:r:pori~:~Gnt 1 tboy •oro brouaht out a~in for eootionins. 
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DL•craa ahoww the anterior and poeterior vac1 
at thl poiJlt ot eoctiontnr. 
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1-r~ photocraPb or reotal applicator 1n pcaition. 
Jote the relat1onah1p of the tberaojunotion to 
the pebia. Jt. ,..,..,. tl.r pc-·tlcn of fht Ooriic; OfP;"'f:br. 
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tec:penture cimul.taneoualy. Pis 9 ahowa t he ar~e:ent of' the 

a rtar.1&1 cannulll !lad applicator u~d . 

It na found neeoaaa.ry to puM the t ip of' the applicator about 
• 

12 - 15~11 illaida thd abdo!!dnal aorta to get to the desired po:..~. · • 

0 . 21:11 ( 1000 uniti/Cil) heparin wu injected into tho ar:onal 

cannula to prevent olot ron:ation. A.tter o.n hour, ll f'urttm :· 0 .~ 

heparin wu injected intran.noualy, Blood prent:ure ns l"Clcor-Ued with 

the aid or a mercury manometer. 

Attar tho oporo.t1on, the abdocen or the animals were sutured 1n 

two layoro ll!ld tho pooitiono or all the oppliCAtora vore chockl!d 

radiographically. 

116 10 :lhowa an nn1ma] M'ly preparod for rocording whilo f'ia 11 

abo~• an I-~ phototreph or the Y&rioua poa1t1cna of' tho opplioatoro 

&ttor opontioo . 

Acbien t 'l' OJ:!P!ra turo 

Tho uperillonh in tba present work 'nl"Cl port"ormod in two 

dirtarant llDb1e.nt tecperaturea, danotod aa tho "•"1'118 a.nd "o..,ol" 

auliCQGinh. 'l'ho ' wan;a' en~t reror:~ to tho ~rD~tal oon-

<L.ti=a when the windows lfOre opened to tbo exterior ao that there 

•u t ree nohango of' air babeon tha oatslde and the roo~~. Tho 

&abient tecporntura then WOI Ullual}r 29 o2 !, 1.6°C and the relntha 

hu:Udit, Will 72o8 + 2,0%, -
Tho loborntory in oqu1ppod with two unite or t.ho ordinary rooc 
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Plato ehon the arrt.ngecent or t ho arteriDJ. (>Annul& 

and applioator typo r6 tor lM allllulto.noou. rooordint 
of' blood pre a sure and aort1o toaper"Qture. 
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airconditionors ('Wettinahouao, 1.5 h. p.) 1hon tbe~~e ~rere tumed to 

0 the t'ulloat, it r.us pouiblo t.o cool the r ooo to 21 .8 ! 1 . 5 C. i'he 

nlAtiYe humL.U ty then f'tll t o 61 .5 • 1 .Q • Tho so desorlbe the -
' cool ' a:nlhu Dent. Relative hlllllidity 11u recorded with Zeal ' s 
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1'1.! 10 . 

-~ 

Temperature meaauroiDflnt within tho oo:::-e cn .. ll or t.be <105 
Shcmu in plaoo ILl'e applicators P6 tor tho maaure=ent or 
ll't"'lr teQortlture and 11114 tor tho maau.re=ont o!' teoporat.urua 
within tbo po~.al. voin, dllodenu::~ , Uo= an4 l6r0e intoati.no . 

' 
I 
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- 1 -

• .... • TJ • 

• 

1 . 

• 

1- l'll,Y pbotogrepb or a 4~ llhowins applicators in poait.1on. 
D - Duodomm, H.p .v . -Hepatic portAl Tei.n, ·~ . v. - lltpatio Tei.n 
n - llou::~, L - Liver, L. I - Loree intuti , :~ T- Sto:~Aoh 
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EIFimiD: 1L Il!SL"L. !I 

Abaolute tfn:::-erntW'OG rooord.od in tho "core are111' rroa " rio:.::~ 

aroma roao oontinuounly vbon o::r:ror:U:onta ra pert'on: d 1.. the nrc 

env-1ron:JCnt and 1'oll ocntinuounly in the cool onviron:~ent . Durin(! 

thote pcriodll hool'o l"or, tho tct:jlornturo di'f'torentUla botwcen t 110 

oman a and tho aor.tn nero alr.aya, in tl1e on in, conatant . Tho proaont 

obacrvnt1ono and inforoncoo ~rc thcre1'orc , cninly b~d on the to:. -

ornturo dL'forential.11 betwc n t;hc~e Tar1oull or£llna IUU1 tm orL • 

In ono or two or e.na t.ho tc::~porutura din'orontiala Tc.rlod free 

til:.o to til::!: . A rocuJ.Ar oaoillntory nrintion 1n the vnluoa or l.c:Jp-

Ol'ftturo di'f't'orontiAl.c wnn obcor-1od ror inntllnoo , in tho hopntio voin . 

0 Horo , tho vllluoa v :iod about 0 . 15 C 11round tho onn . Thic ocoil.lntion 

Of YUUOII Wall f01.1111i. rollltod to !I l'OIIJii'l'l!.tOI')' oyole; tQI:r.)(ll"Qt\lroll 

boinc ummlly ~r nt ox:pil'fttion and lo or ot in11pirat1on . Thie 

typo ol' oooillntiono na ho110vor not obaorvoJ anywhoro in tho utro 

1nt.eat1.rml tract . InctoiLd or • . J a. 

in tl o val a or ttm roturu dj • 

t th o nro by no mana rccuJ.nr . 

c;pont4noouo orrot · c 'IIU'lo.tiono 

1Al.n 110ro ob11cr. d. ocOII:s:sior.llll)" 

able 1 giYOr; tho mnn vllluo11 or to emlourc di'f'foront 

bot en nrlouc ortillDa in +.ho "ooro nron" anll tl o nor.:to bl :>d a. 

60 do a, r;urod 1n the ware onvironccnt. 'l'h l'ollolli.n pat r:n 

o tabla . 
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TJ.BLE I . 

Or88Jt - cor.;o. tccpora turc cL. · ~ r ~ •• • · 

co:-e erea or tho dos, woro envi~n-t 
Dry bulb te:~poro. turc = 29.. .:. J • 
Relative tnclclity = 72.8!. ;c>.~ 

Sl'O!.:ACH DUOJ:.E!iUll I1BUll ~ IBC'l'til: 
Dil'ZSTI11E 

o.uoo 0. 5700 0.~900 0 . r,J. oc i-0 .02oc: 

iietribution in the 
~ly. 

!!EP. LIVER H!P. 
PORl' . VEDI 
VBDI 

0 .32°
0 

0 . 39
00 0 .}1. 00 

Tho abovo o.rc tlOona or sixty coan nluon taken rr01:1 oxpori..a!ntll 

oocpo:sod of 

(o.) l'etu1o of prelillll.nary cenllUJ.•ocenta. 

(b) l!eo.na of wom roodingo in ten oontrol experkenta 

(o) Coano or wn.m reacllnso in ton ntropinc 110rlc:a botor.o tho 

a.dainia.tra.Uon ot' tho druo. 

(4) l!enna or we..n:~ rcadlnt;a in ton Pretyli\1:1 ~rico bc!'orc 

the a~1strat1on of tho dru! · 

(o l'cana or mu'1:1 rcacllnca 1n ten J1retyl11.1:1 c.nd atropi.no 

110rloo bofore cdolntotmtion of tilt> d~o . 

(t) ~ann of ware roAdin(ill in Lon oorvlcal vasotCCIY ~riea 

borore nsota:sy . 
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Tho moen portal vcin-corta tocporature differential obtn!ned 

intilb eeriee waa O. J2°C . 'fhia io slightly lonr than 'llhot 1f3:1 obta

ined far I:OIIt I"eSiODIS a£ tho gnetro intutiMl tract (with the 

exception or tho reotuo) . It wa:: obout 0 .07°C cooler than tho linr 

and O.OJ°C ooolor than the hepatic voin. 'i'r.e cean tecperaturo di.ff-

orential between tho hapatio vein and the portal nin wos never core 

than 0.10°C, a difference obc.erved in lhc control coolin& :~eriee . 

(See 'l'llblo Jb) . 

Tho hic;h portal voi.n-cortll te:!poraturo cU.tterentilllo dca:cm~trn

ton tho Bipif'icont role boin& played by tho saotro intcotinal tract 

1.n beat production. 

'i'I!R LIVER. 

'rbc liver-aorta temperature cU.rt'orential recorded 1.n tbio corioo 

na O. J9°C. ThiiS baa ~t.lrelldy boon pointed out. All being About 0 .07°c 

0 
And 0 .05 C hotter thAn tho portal And hopatio venous blood roopoot-

in]J. It ie 0 .18°C ooolor than tho duodonuo and 0 . 07°C cooler than 

the ilo~~:~. It 1a about u bot ae tho etoeaoh bo~ only about 0 .02°c 

cooler. Tho liver in theeo doga no ho1111ver oonaiderably hotter t.hrul 

the notuz. 'i'ho di.frerenoe botween tl• livtr and tho rootsl teapor

Atureo n.e 0 . 1.1°C . 

Tim lmPAriC VEm 

Tho c.,an or tho hopl!otiO nnoua blood-&ort~:~ t.ecporetun~ ditfcren

ti&l obtalned in tbia cori.eo wan O. }I.;Oc • Tbie 1a nbout. 0 .05 °c cool or 
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'i'il! B..lPFRCT 0? H.tDOllJliiC! C!i -m OR; AI.- A.ORr.l 
!lUI?E:.R.A'l'IJRE DIPFEKr i'UL DISi'Rl IOi Di 'i'"rl! - co "' J..'!!A. 

It hA11 lont; bt~ca eat:lblillh!ld th.!!.t one or Ulc va11cu1Ar ndjuctl:l:lnto 

to hACI::or,.hsge ill n redlzltrlbul.ion of blood . Thill, c.::.on, 11f. othor:~, 

invoho11 n.:.oconatrlot.lon 1n th gautro-intuti.r-al troct. ( nlooll: 

1910 , llAnn 1915) . A roduotion in COC!Intorlo blood fl01r on bl cl1n8 

bed boon roportod lntoly , thuD ounfinoing tbo110 earlier findint>o 

(Sollcurt , AleXAnder 11nd Pattoraon 191;.7; Sollcurt end Breohor 1956; 

Creu 1962) . ~c=ooroUJh ( 1952) report d a radllotion in tlx: n::a.l 

cond.uct171ty of CllJJino colonic cucoaa on graded bleeding and inter-

preted t.hia aa vaaoconatr.lctlon. 

Tho offoot of blood t'l011 changu on tho obaoluto tomporature:~ 

couurod in gaatro- 1nto1Jt.lllal tract 1e controvoroia.l. :Far inotnnco , 

while a fall sntri.o to ornturo on hhta::a:i.no inJection wll.a interpre

ted u rot'leotin& eyperaenia (llennlng Docalins 11J1d ltinalcoi.or 1951)-

A rille 1n t;a11tric tompomturo {l!aauila ot; o.l 195}) and n riae oolo11to~ 

tollporature (Graye~on 19 9) on bocl,y 11w•raoo coollne wore attributed 

to ret'lcx vasodilatation. Cray11on at Ill ( 1966) ho•ever - attributed 

tho rico in the tecperaturo of tho jojunw:~ relative to the aorta , 1n 

rt'ponao to bo~ aurfaco ooolina, to Tnaooonatriction. 

Jn the proeont attri a 1 t wu intended to 1nveatiguto l.bo o root 

of' hac~orrba o end conaoquontly .,azsooont~lriotion , on o pattern of 

dht.ribuUon ao well o.o ;.ho lov .a O• tho orcnn - aor..a l.c::pomt\11'0 

41ttontnt1.Alo, in tno •ooro are!( or the doc . 
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.AniMlo nre bled rr r~ t .o.orll.l artery, a.rter v 

prerloullly o t.a.ined st.abl orga.n-t~ortA tc:ne :'llturo di!.t'orelrt.i• :. or 

t an ho.u- . Bl en o t.a.in e 20 f ,. 1 ... . 
in t. oyat :ac bl ubd ;n"O ow-., . Uc<l!llly c blood vi thd.ro I' ut 

4C cl n requirod to pro .100 thi c !'all . 

• .0 r oU O'II'inc D tho picture obtained:-

Fi 12 clc:Jonlltre.t c e nuspon o or tho fS&IltN-into:~tin!ll ttot 

t o bleodi • Tt can e ~ n rroa the TSph t.h3t thoro 11 n cl 

f iLll , rolla• d by a rocovoi7 ln n tc::Dch- llorta tccporoturo !it"toro.mtial . 

~o 4 oden - llorta te=pcrnturo difi."orontial ro:o Ji:t~ot~ nftcr a 

brlo!' la. t ent poriud . Tho new lovol obto.i -1 nrter thin rioo w c 

:~i!;n:U'1011lltly di!'!'oroct rroc tl pro- bl• odins vnlua . '1'1: Ueu: -

aor n tooporntun difi."orontial ro::o ina' antly 1 re oood now level 

or r buut lhl.rty c.lnuto:s . 

bit! r thlln tho pre-bl diJ16 \~lua . T notion of t o lar c lntc c-

raturc d1 "orontiAl wn11 vory oioll :u- to t t of tho 

xcopt that i.t took len; or to at.uln n l!"':'W lovcl . 

~ rc ct ' n of th9 rcctw:l 011 lllo oth r hand 'l"llll qui.tr dit'roront 

r t 10 ot her rc innn of' ttl: atro i.nL t nal t.:rao1 , in thll. t 1n to u 
or rh r 11 n other rosiona, t ho roctuo-aorta tetlpllftltunt cUrroren-

t1alD roll aharply and :inatlllltly on hao::orrhago . A n w lCYol waa 

&11:0 rcachod in about thirty cinutoa . 

T o portnl voin-aorte~ to::pcraturo dif!'crcntic.l did not chow 
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l!&rahak ( 19}9) rooor:tod e ruo 1n tho tocpcraturea or the ve.riouo 

inner ors11no in rupon.ao to onviron:nental cooling . lfe th\1!1 confirced 

t ho earlier report or Pot:cherin ( 1931.) who reported ll rille in li '\"or 

to::perct uro on onviron=ontal coollnt. Al.thouth Cruyaoo ot al 1966 

reported 11 fell in all the ab&eluto te="ontturco :::x:oaured, they 

ob~nod 11 rico in the Jojuni.C - oorto tcu:porctunt dil't'erontiAl, on 

=odorato1Y coolin£ !ho bo~ ourfaco ot AnAocthot1&od =onkoyo. A 

!lJcSlar riao had earlier b()en observed in tho hepatic portt.l. vein -

aorta tetn:eraturo di.C't'erential on coolins the boa, surface of non-
• 

anaoolhetiood aoga. (Podorcv and Shur (1942) . 

Tho pro oont aerie o of oxporiJ:lont wu tborot'oro porfoi'CIOd to oco 

tho ott'oct or onrlron:lOntnl coolillt on the vuluoo co vall u tbo 

pattern of diatribution a!' the ors11n-norto tecpomturo d.!.!'torontic~h , 

in the ' core area ' of ancoothoti.ccd d.o!l · 

Tho oxperlz::cnto 110ro perfon:od on eleven doss, ~o10hin0 boh·oon 

9 o.nd 13 kga . Cool1ns uao oo=neod an hour ct'tor a constant or&a.n

aorta hl:lJOl'llturo di!'f'oronticl had boon at.tatned in cost reg1ona or 

the sut~i.otootinol tract and tho liver, in tho wa.r.::~ covir=nt. 

Ccolint n a car ried out u prnioual,y dooorib()d , u11ins two iToot I!Ghouae 

( 1 ~ b. p . ) a i r oond tion!lra. The doolred tc:;:omturo wna attained in 

ab ;Jt thirty ainutco . Coollno woa uoUlllly not enough to produce 

Y1r.lblc 11hb orint. l'c:::;:<~rnturoa wero then rcool"d!ld ror upw~ard11 or 
ho l:oura . AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Pis 14. Tho reapan11o ot tbo ortall-4ort.4 te::porature d.ift'orent1alD 
of uriOUD l"'l!iOnll 0 the SUlro 1ntut1raJ traot to 
enrl.rocontal ooolins. Thiolc horicontal liae ::arlee tho 
period or oool~ . 
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[2] ~£90HSE to COOUHO 

'i'ho orroot or two houro or onrlro~nl&l cool1nt on 
tho • n organ- aorta tcu:po~Uturo cUrterent.ialo or 
ft%'10110 nl£1ona or tho e;utro lntoatinal traot. 
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!l::o £ftlltro-lntCDtlnal t'C'Ilct . 

'l'~blc 2(a) &ivc. the c.:".oct of ondron:ental cool..inc on t~ 

cbaolutc t.C pC!Ulur'OII 0~ VllrlOUII l"C&iODII f t 0 !)IIS'trO- lnte tin&} tnot • 

! able 2( b) s ivoo tho oorre:pondint coon orson- aorta toc~ornturo difr

orenti.Al o oi.' lhooo ro5ion11 durino tho hour preceod1nl; cool nt ond 

nf' t.cr tho lltlcond hour of oooltns . Fig 14 ahon tho typical reaollon 

of tho orsan-aorta te:JilOl'Bturo dil'forontialll (cean Of 8 cxperlcentll) 

to cnvil"Cn:l'lnta.l cooling . P 6 15 11how11 the ceo.n volue11 of he l'(lan-

nor".a temperature diffe:-ent1 11 of' the vari u11 regions or ~o ;,tro 

intutina.l troot (oean of 10) no h."!ur bof'oro Mi i =:lldictcly o.fter 

tho ~:Ccond hour of' coolin , 

Proc lho nbovo, 'it ill :;con that tl-o conn tol!jloraturo dirtoronti-

ala between tho variouo rotlon~ of tho gostro intoatincl tract nnd 

tho aortn inoreuod Clar.lJl& cooling. The o:~t roaotlv roclun:~ nro 

tho sto::nch, tho lnrr,a int.catine nnd tho reotu= . 

Tho atOQilcb - aorta tor::porGturo di:tforontinlo incroa:lOd otooply 

rl t h tho inooption of ooolinc; ( aco Fie 14) . 1'ho rioo n: OCXJ;)loto 

in a.bout 40 lllnutoa, nrtcr vhioh a now b11t hi&hcr lovol or I.IOiltrio

aor~& toc.pornturo difforontillla 111!.0 roochod. The chnn~;o froo t.hc 

pro- =oollno value or 0 . 28°C ! 0 . 12 ~ otnthtically :s.1gn1ficaut nt tho 

~level (tm3 .712j) , 
0 roo t..m too abll'lrOd 111 rioo or 0.1 5 C on oooli.XI() llld ia too 

• u lltatlotlcall,y aiodficant. at t. o ~level ( t.::1 .987) . 

i'bo &.odon-, em U • ot.bor h&r. , did not llhol' 1:11cn chan • • 1'0 

11 ra4J&l. r 110 • ell r. o d a bout liO ainut ll to ronch ccc:plot.lon. AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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'fULl 2!• 
Orp.D-aort& • tuperat ll.l"e c!1.N 'U• nti.al• di.rtri'bution &loa& the patro 1ntest1nel U.ot 
'ber ore ..a4 ~ the 21:14 bou.r ot ..a•••wsental oooll.n§ • 
-wan.• u.:rt>ur mtJ dzy bulb tuperatll.l"e • 2:9 . 2 • 1.~0 relatin h\lldclit.TI- 72. 8 !. 2.~ 
• cool• •-*'• net; 417 bolb tellperatll.l"e • 21. 8 !. 1 . 5 relati"f'lt b-s.41t;:r l - 61. 5 !. 1.cp 

KIP~· . S'rOKlCH- OOODEri'O'»- ILim'- L.ARGB IN'l!S!IIfl R&Cltnf-
A.Olll'A. A.OR!A. J CRU A.OllU A.OllU 

lUllS . nmr COOL .,w COOL 1(&1111 COOL W&RII COOL W.llUf COOL 

1 0 . 28 0 . 5.5 o.~ 0 . 7} 0. 56 0. 66 -o. lO .0.09 -
2 0 . 22 0. 63 0 . 38 0.42 0 . 21 0.'52 0.20 0-1.~ 

' 0 . 'J2' 0 .55 o. 0. 6'5 O. '5S O. S7 0 .01 0.16 

~ o. 0. ,8 0. 52 o.&l 0 . 27 o.~, - 0 .16 -o.02 

s 0 .19 0 .47 OJ.2 o. 00 . ,9 O.'i6 o . '50 0~8 -o.2l +0.09 

6 o.u O. 'i'i O, I.D OJ.S 0 . 2'i O.J..l 0 . 2'i o . ss 0.01.. o . o1 

7 0 . 28 o . 'J9 o . 6l o . 6s 0 . 61 0 . 72 o . '50 0 .1.0 0 .2'J 0 .51 

8 0 .16 0 . 2'J o . r;o 0 .68 0 .1..7 0 .1..7 o . O.J..O 0 .19 0 . 28 

9 0 .16 0 . 28 0. 52 0 . 7'5 o . '58 0. 6'5 o . '50 O. 'iO 0 .1..6 0 .1..2 

10 o. 0~ 0 .49 0~5 0 . 52 0..1..6 0 . 28 OJ . '5 o.s.1.. 0 . 69 

ll 0 .1.3 0.57 O. 'H 0 . 51 o. '50 0 . '52 o.~o 0 . 6'J 

~ 0 . 28 O..t.b 0 .49 0. 58 o . w 0. 55 o. o.I.A 0 .12 0.27 
IIUiflW1I) 

llrVIUICJf .0.08 - .0. 12 - .o.o8 - .o.u - +0 .1} - +0.1} - .o.os - +0 . 08 +0. 24 +0 . 2J - - -

I 

0'\ 
N 

I 
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~L!I: :>.A • 
.lbaoJ.Utf' •~,..._.,rt" .. ".-o 41atribut10l " 'to tro into11tlnol trnot or tho d!llj , -

belt oro r ~ .n. l!o 2nd hour ol ~U:Lrirot~~~ental :10olin§c 
•.Jnrc· e~t:- _._bulb tO!:' I" - r . 1.6 ro1nti.vo h=id.l.t,y"' 72 . 8 • 2. oc; 

~J • - 00 - ~ 
•cool · cull:vn•nt :- drJ bulb toJ:IPera"t;uns - .o.l . ' ~ 1 . 5 rollltivo hu::.idity 61.5 !. l . q.., 

ElP!' . AOlU'A Si'Ol!Aelf DUOU:::C 1L!t1IJ LARG!l 'REGrllll 

''CIS ·' . Im'RSTI.l'fT-

1lUllt COOL 1TAR1.l COOL 1WllS COOL IUJU[ COOL WAR!' COOL \'lAID! COOL ' 

l 36 . 1.8 37-21 J6.7o }7. 76 }7.12 }7 .91. }7.04 31.87 }6 . JB ,)7 . }0 ! 

' 

2 35 .71. }6.20 35 .96 }5. 8} }6.12 }5 .62 35.95 }6. 52 }5.?4 }6 .6S 

3 }1.87 }1.98 32 .19 }2.53 32.}7 }2.61 ,52 . 22 ,32. 55 ) 1..68 .52. J.J. 

4 .33 . 20 }4 .09 }} . ,54 }4.r.7 }}. 72 )4.70 JJ . r.7 }4.52 JJ .OI• y •. 07 

5 ,32.54 }}.01 }2.73 }J.t.8 32-96 }}.51 }2.93 }}.57 ,32 . &. }3.!,9 ,32.}3 33.10 

6 35· 74 }6. J8 }6 .15 ,36 . !)} }6.14 }6.8} 35 .99 J6.79 }5.99 ,36.6} .35 . 70 }6 . }'I 

7 51..31 ,31..86 31-59 }2o2S 31.92 32-51 }1.92 32 .58 }1.61 }2. 26 31.54 }1.37 

8 }5.20 }6.09 J5.J6 }6 . )2 }5.70 ,36.77 }5.67 }6.56 35 . t.J. 36-44 .35 · 34 J6S/ 

9 }5.48 }6.21 ~5 .64 J6. r.9 }6.00 ;6.9.'. 35.86 y; .t:-J, }5 . 713 J6 .7l }.5 .94 }6. 63 ---
lD 35-74 }6 .JS ,36 .08 }6. 86 }6 .~ . ·;) J6 ,26 }6 . 84 ,36 .02 }6.81 }6 . 26 }7. 07 

-~-

--lWOO::!t,n }5.C6 }6.20 .35 .1..9 y;.n }5 .1.3 J6 . 7l }5.}6 }5.52 JS .46 }6. 63 .35.18 }5.1. 7 
-- -

I 

"' .... 
I 
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poat- oool ne; valuo , l t a &ill stat1 at1calJy ldl)l\i "iCM ~ t 

5 le lCl ( t=2. 0904) . 

"'he 1le11:1 ahowrod 11 uadnsl rir.e .t'rco 1 h pre-oOollCO uuu to 

11 now o:rt-coolinl!: valwt . ri:~e a ounting to about 0 . 16°C took 

nbout 100 cinut 11 tor oo::plctian end aD c.it.;nifica.nt ( t=1 .9008) . 

Tho l.Ari)G intcot:lnc too :lho110ci a cad: l riDe in the ecpero.ture 

dirronmtial!l botwroon it end tho noru •• 

too nc. qJit& z:i6n1f1CIIJlt ( t=!I .016) . 

0 ~he riDo of nbout 0 . 19 C 

!bore ~r.~o 11 Dl16ht 11Horat1on in the pattern o!' dictribution 

or tho orsnn-aor:ta tccporcturo dUYerent1eJ.s follorint: oool1nt; . ?he 

atcuoh, 11hicb r.:lo in1 tially ootllor than both ~he chlollenWl nd tbe 

Uouc, boca o hottor tbAn tho ilo11:1 and tho to ornturo diffot"'ntial 

0 bch11on it a.nll tho duodon11:1 • ell t'ra:~ 0 . 21 C in tho pre-cottlin;._ 

oondltion to 0 . 12°C 1n tho poot coolin& oonditian . fhoro wao o.lDo 

n reduction 1n thO lli !'oronoo betwoen tho larr;e into :stino.l toClroraturu 

and Ulllt o: tho duodon\0 n lor oooliot;. .l>a di roronco !'oll t'.rc:: 

0 . 20°c to 0 . 10°C attar cooling. 

Uo;nt c Portal Vo1n 

7ic 16 alton tho c urce or tho roaotion of tho ort;an - aorta 

u:porat.uro ditforont.WD or tho livor nnd ita a::aoo1at d TOll ol11 

dW' IIC eaviron""'nW 0001 Ill! • 'ablo j(a) t;1v011 ValueD Of llulloluto 

to erat-.1roa cu•rint; o lut one hwar before oooline &nci lr. iitllit.el,y 

a.rt.r e coon ur o CQOUne. .ot.lo (b) on tho otflOr hand, iTu 
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D TEMPERA,T RE OtFFEIIENT AL 
W:.RM \ 

D TEMPERATLRE OIFFEIIE'•":. 
COOL \ 

Tho crrcot ot' ho houra o'' cnvirolla)ntol ooolins on 
tho oronn~110rtc tc~rllt•Jn. dirrorcntlAlc of' tho 
l i'lor an4 Ha aaaoolated voasela, 
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nluu o tbe oorroapon4'J11 Clllll"' •orta tll.,.n ure cill"ta. ntllil 

cblrin& tho a•:e par ois, f1l 17 lf!OWI I aot. or tlrO ho11r:1 of' 

env ir<mr:ental cooliJio uD t.he •&D Y &lues or organ-.:1orta to- rnturo 

41.rt'erentilllll ot th!l l.l.Yor alld itn a:~aoclated Vl!1118l:l . 

Fig 16 shan a undwLl rho 1n tie porlol weocr~• blood- oorta 

tea:perature d.U't'ereotlala t'l'Ol:l the pre-coolin& val.uo to a now poat -

oool1Dl) n luo. The dittarence bet110on tbo ccoo pre-ooolinr; ond poet 

ooollnt; valuo11 woe 0 . 10°C a.nd it nc found alQli riCIIJlt at tho 5 

lovel (t+2 . 869) . lt iD notoii'Orthy holtofllr that tho riDO in tho 

portal voir.-aorta to ornture diNerer.tial na leo- thl&n in an,y 

or ~he re&iona or tho ~atro-intostlnal trect. Splenio vo!.n ligation 

did not ~igniflcontly oltcr roaponca (wuo Pis 18, rAblao 4(o) ond 

4(b) . 

Liver 

Pig 16 abolfll tho roa COlO of tho 11YOI-30rtl l.eCJ:OI:'Il.tllro di!'t'o-

rontialzl to envi roru:ont.ol oooli~~t • 'Zhcrc 11 rho of 0.10°c t'rcc 

tho pruoool1ns lovol t:o t.ho poat.-oo:~lin lavol (oa ~~aon in 'i'oblu 3(b), 

'lhill n::s aif!Irl.t'ioant. ot the $ lovol ( t=4 . 741). Splonio \'OJ.n lltotion 

did ot. ILltor thG roapoiUio .slfPd.flOilntJ..Y, .. oo '1s 18, ..'nbloo 4.n 

aDd 4b . 

Uopa.tic nin . 

!ho n::ooticn of tho hopotio YOnllUII lllOOd-nortG". to em turo ditf

lr'On 1&1 •o airtiln.r to th t t the 1>0rlal v oin, ?ie; 16 11 Oil' t o 

inoroue 1l1 till • orcturo cU! f'cruntl&l of hepa ic ein-
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"'~L."! '" . 

~=ol.ute '"=IJ"'r-•--rao 1:1041Jured 1n t.he J ;• r ...::~~ to ooooc:lAted Tooao1a -
bero.--e " ·.o 2nd h:rur oC ~t#l · olin& · 
"ll'cU"~" envlr'l: r ot: ; dry bulb • 29 . 2 • 1.' ~t vo bu::Udi.ty = 12.8 + 2.0>;: 
~cool" envihanlrnt.; Jry bulb • 21 .8-:;: 1 . ., - n~lauvv buo.Laity = 61.5 7 l . a;= - -

!liP/. AORI'A liCP. PORl' VEDl LI YER HEPATIC Tr:Ifl 

NOS. I'ARll I COOL 1fAE.l COOL 1WW COOL 17JJUI COOL 

1 ;6 .£,.8 I }7. 21. > .b.. }7.48 }6. 85 37 .70 ; 6. 74 37. (,7 
' . 

2 35· .,. I 36. }8 ,;.., . )1 }6. 69 }6.1} 3' .., ....... }6 .01 y; . 79 
• 

3 35 .06 I ;6 . 20 35 . 2} }6.45 35-1.4 6. ~6 ;s.Ja }6.66 
I 

4 
r u. B7 n ·. 98 }2.05 }2. 20 }2. 22 32. 53 }2 .16 32. :29 

5 j} . ~ .31 •• 09 33 ·37 }4 . }I. J . c;· • 3 n.s5 )1, ·'·9 
>-

I 6 t: .., r · }3.01 }2. 74 }}.}8 • }2 .93 }} . 50 , ... _,... .,I&. • .,~ .J.J • .IV 

7 35.74 36 .;8 ~.lJ. 
' 

}6.12 }S .B6 56 . 11; }7.03 35 . 74 . 
8 }1.31 31 . 86 }1 . 54 }2.16 n . 79 }2.U 31.56 }2. 15 

9 ;5 . 20 }6.09 35 . }6 ;6 .}7 }5.68 }6. 69 }5.46 }IL55 
~- ! 35 . 71 10 35.48 36. 21 }6. 55 35.91 }6. 72 35.80 ~.80 

• 
! 
I 

• -
IUEAN I 34 . 26 I ,34 . 94 }1, · '· 7 35. 25 31~ .65 ;, . 1. }1: . 57 JS.)9 .. _____ ..,__ - - ---

I 

$' 
I 
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TAI!.LE 31!· 

Ctr~!>AD -
veoaol • 

RIP.i'. 

NOS. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

t:w; 

S.D. 

_.r•~ .,._....,ontura di r rol"Ontiol" 
.!rln!; t h) 2nd hour ol 
ry bulb tenporRtW"O 
~ry b ulb t o:::peraturo 

~ 1:n tr.O l ivor And it.ll 0111100i11~d 

envfl iCNnt&l._ooolinS• 
2" . 2 • 1 . 6"" ro1nth-o hu::ddHy • 72 .8 • .::.o. 

- oc -~ ·-> .! 1. 5 relative hu:Didity • 61.5 :. 1 . 

m:P. PORI' . ~DI-AOra.A LIVER - A O!n'.A. HEP. \'EDl-AORl'A 

tr.UW COOL lWUJ COOL l'lAIW COOL 

0 .16 0 . 27 0 .}7 0. 49 0 . 26 0 . 46 

0 .17 O.Jl 0. }9 o . r.6 0 . 27 O. t.l 
I 

0 .17 0 . 25 0 . }8 o. r.6 0 .}2 0 . t.6 -a 
0 .18 0 . 22 0. }5 0 .55 0 . 29 0 . }1 I 

0 .17 0 . 25 0. }5 o.u O.}!i 0 .1.0 

0 . 20 0. 37 0 . }8 0 .4!1 0 .39 0 .1.9 

0.40 0 . 54 0 .}8 0 .1.8 0 .42 0 .65 

0. 2} O. JO 0 . ~8 0 .55 0 . 25 0 . 29 

0 .16 0 . 28 0.48 0. 60 0 . 26 0 .46 

0 . 2} 0 . ,34 0 .4} 0 .51 0 . }2 0 . 59 

0 . 21 o.}l 0 . 40 o.so 0 . }1 0 lr. . "' 
+0 . 07 - ..0 . ()9 - .0.04 - :_0 .0~ +0 . 06 --. (, .. U - -
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- 72 -

~ os• HEP PORT VE 
C) 

LIVER 
-... 
z 
w 
u 

w ot.· 
UJ 
a:: 
C) 
w 
(J 

z 0 3. 

VI 
...J 
~ -.... OT-z 
w 
Q:; 
w 
u. 
u. 
0 0 ,. 

w 
a:: 
,:) .... 
<{ 
a: 
~ 
~ 
w ... 

• • 

• • 
• 

• 

••• 
• • • •• 

r-1-;:,: ... 
I o • 0 0 

. . . . . 
• • • . .. 

• • • 
• •••• 
• 
• 

• • 

• 
• 
• • 

• ••• ..... 
• • • 
• • ••• 

• • • • • .... . . . . 
• • •• 
• 

• •••• 
• 

• ••• 
• • 

• 

• • 
• • 

• • •• . . . 

0 WAR~ ENV POST 
SPLE NIC VEIN LIGATION 

~ 
~ 

COOL E NV. Pet 
SPLENIC VEIN LIGAT I N 

~o •"oct or two houra or c.nY1roncont.nl cool1nc on 
tho orsan- llOrt.a to::poratura di:tt'orQnttnlo 0 .. t ho 
liYOr ar.:! porta). vein - lifter aplon o vein ll at.ton . 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



I 

'l"JJlLE 4A . 

AbllOluto h•:-n ' - ~ ~~~u :> li.Tor nnd iu n£sooiatoc1 \'Ocllo1ll bororo 
and t'--~- l\lr or env&•• •mrntal oooliDS - po 11t oplonio vein lil:a t:!.on • 
"larr: · en'W1hCJI!CIIt dr:; bulb •M ro • 29 . 2 .. 1 . 600 ro1atLve bu-.idlty u 72 .8 ,. "' ' . 
"Cool · env~nt .rr bulb __ , .. nt..l'Q = 21 .8!: 1.5°0 

rolativo b!:rldity a 61.5 !: l .~ 

--· ·-
EXP.l . AORU HEP. PO!U' VEIN Ll'~R 

·-
NOS. 'I.UW COOL Ullll COOL IL\ID1 COOL --

l ,36 . }9 }7.12 36 .56 37-51 }6.65 37-45 
-

2 35-74 }6.}8 35-97 }6. 72 }5. 96 }6. 69 

} 37.11 37.66 37· 29 37· 92 }7.59 39.20 

4 31.87 32 . 01. 32. 10 32.37 }2. "l5 32.49 

s JS.ll 36 . 20 J5 . 2B 36 .55 35 · 37 ,56 .50 

6 37·70 }8.50 37·90 }8.99 }8.08 39.139 

7 }1..10 35.26 }1. . 2:9 35 -54 Jl~ . .). J5 oS6 

8 }6.20 37 .12 }6.}4 37 -36 ).$ .4.) J7 .u 

9 38.16 J8. 73 JB. Jl 39 .06 J6 . !)4 39 .}2 

10 35-39 36.12 }5. 73 36-59 }5 .69 }6.51 

L!&AZf 35 . 78 36 -51 }6 . 00 ,36 .8!1 }6.09 }6.91 
--·-----

I 

...... 

"" 
I 
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Or,'!.&1' - .l)r h-:portltu:'C dirtortlntU.l.r. co!l:~a:rcd in t liver 
IU1 : ·-~ ':: · d Tc:~::ol:~ - bot'oro I!Jld duriJlt tho 2n:! hoar 
or tn~ntal lin~ po::t =¥len1c TOin lisaticn . 
•u -.• envih:DI~t~It:- dr, bulb t.ccpcro.turo = 29.2! 1.600 

relat:v · i" 72.8 + 2 .~ - oc 
•co~.oA.• en:rtncAnt:- dry bulb t.ccporature = 21 .8 + 1.5 
relotho ... _, 61.5 + 1.~ --

e:x PERIUE:n' HIP. POle VEn - AORi'A I..IVlm - .A<Bl'A 

NOS. WAR!! COOL \t\Rl1 COOL 

l 0 .17 0.39 o.26 o.:n 

2 0 . 2} 0.34 0. 22 0 .31 

3 0.18 0.26 0-48 0. 5/+ 

4 0.2} 0.}} 0.}8 0.45 

5 0 . 1.7 0 .}5 0. 26 O.JQ 

6 0. 20 0.}7 0.}8 0 .49 

7 0 .19 0.28 0. 22 O.JO 

8 0 .14 0. 24 0. 2} 0. 29 

9 0.25 0 .}} 0.}8 0.59 

10 0.}4. 0.47 O,JO o •. ' . 

1lUit 0.22 0.}4 0.31 0.4() 

B.D. +0.05 +0 .06 +0.08 +0 .11 - - - -
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It 1o well known thnt opontAnoouo contraot1 n r oth ui!.Clo 

oooura in lbe f!Utro intoetinal trAct . Thh :spontan e contr otion 

r:11.1 ba pri.J::arily or a aj/O nic orltr,in but it a cer dnly n to 

ba 111f'luon d by n rvouo h orul r ctort . Textor (1963) otatod 

that tha aut0Qal1o action or t a CJootb ~:solon or tbe t ia codified 

by tho infl\IOnco or both tho in rlnaic a.nd extrlnoic Mrvo plaxn, 

found in .a lla of tho a ro 1nteel1nal tr at . 

Aoet.ylcholinll o .:nown ~ be cont1nuou:~ly prod.ul' . end raloacod 

in the all of e gutro int.csbnnl lraot. Althouth t.ll(, ··dan~ 

could be 1ndapondont or ~he ner•toua aotirltiea or tho oxtrln::lo ncrvoo 

or the g . i . t, yot ito production boo boon attributed to tho in~al 

eanslion cella in tho ploxn ot Auerbach IU'Id Ceiean r. (Dikahit 1933). 

Le Houx (191e-1919) and U&cnua (1920} not d conetant prod~otion or 

chollno r roo tho • 1 or t.bC! intcatino and c:r;proor.cd the viowo tint 

thia releaeo ic cainly for ector not.1vitioa. Thill could either be 

thozo or tho !C th ~tuaolo:: of iiXl (!\It Wl1 l or or t c villi (Do.:nalc 

1936) . i'here e.re other tunc tiona which tho reloa.sod oootyoholl.no 

could. oono, necretion b 1nt no or thc:l. 

Ssto (1935) ropor 4 incre d aolric cot ity on aubjoot n 

rabbi h to cold atrooa. hill o ILl oo obcorv d ln li•L~:m ,:;W,j ctG 

by llilll!ard an4 yo ( 191.0) who a trlbutad it to a. pr1Jmry incroa in 

palrio acid Mor-.ti n. Whatever tho ceoh:uli£:J br nc1Jl8 t. 11 about. , 
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1t ap ear l! i.ncrenw d llw .. r~Ul.c:;t.ru.l cothity b 0!:0 o!' the 

ccci-Anl :.:lll wnoreby t ho bolt re:~ponda to ccl.d expooure · 

Altholli:h l!uok ( 19.:.6) 11111; eet.od thAt inoro1111ed cotllity cu1 w ll 

oo inorcAcod r;oorc lion - Clluld oooount for a ri:::c in ll.IH.rj o tocpc

r a turo, it. appear11 tlnt the rolntionc..'lip botnon tbotc chollner&lo 

ccchanicll nllli tol:;lc~turo diotributicn in tho ooro ~:~roc , ils n<1t yot 

voll ontabli shod. It liDO thorot'orc intondod to atud,y tho oft'eot or 

the blooi:Zido of tboao choli.Mr~· o mchnnic11 on both too absolute 

t ocporot urc diatr.l.butlon e.ne tho lovolc, u well a11 the pattern qf 

d.btribution of the orgAD- AOrt.CI tc:~;teroture d.itferontiGlll , in the 

core area of tho dolill · 

Para~athoot.oey- na co.rriod out 1n hro sin oc.yn in tho pre

t~tnt eorle11 . Thill rlrot r.:lll 11. pban:sooolo1J1.c pllrllayt!pathootcqy unine 

a t r opine oulpha to , uhilo the 110cond no by n.notcqy. 

It ic a 1;0ll kn01m ~eot tint 11.tropino !nbiblb intootine.l 

cotillty (You= no ot al 194}) . It d.ou. thl.o by roduoins i'f not 

blookint; oocplot.el,y, by ll proco llll of :;;onaountable Antagoni c:: tho effoot 

or t ho r oloaaod. ooot~lohollno in tho wnll or tho sastro inteetin~ 

t raot(llllloa and lliokonon 196. q. l thoeo expcrlconh, atropine 

Culpbat e WAll injected in d.:JCntu u• 1at; ./11:8 • bod,y 11'0ij;ht intrBVOllOUaly . 

!h!! drut ns acllllniatoretl one h:lur attor tho orgAn- aorta to ornture 

dif'foronlinla in =ot. of tho :rcslono of tho saatro 1nt r.t nnl tr11ct 

ba4 atabllh ed, in tho wam o'"lrolllllOnt . 

Tbo f irot notioanblo reaction o~ tho druc wao on tho blo d 

pruauro (too it: 19) . Tl:ollO u a an instant tall lnllt at out 5 c:inutoa , 

e d ot' which t he bl ood p:rccauro atab1lite4 at. n lour leYel . At. \. 
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TI'-'E 

• • DUOO~NliM 8 8 STOMACH 

<:>----<!) V R e- -i) REC1UM 

I 
200 

I 

I 

6 • l~ltC.E 11,H Sllo;[ 

~ILEUM 
Fie 20. 'rho re11pon110 of th orcan-Aorta tecperaturo di1'feronti&la 

o!' tho varioua reslona of t.bo saatro int.. ~.lJ\u traot 
to tho 1njoot1on of atropine aulplul.to { 1 fJt51&.c bocl,y voigllt) 
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~AJ'IU: 'iA. 

Abnoluto tocpcra.turo d!!!trihut.ion a.lont; tho t;aotro in ta at.inlll tre.ot bot' oro All<l 2 hO\IJ"IJ 
o.rt.or tho intra Ton""• lnjootlon or (.J.Q..I/kl; bocJ.y wo:lchM atro)ino aulplUlto . 
•H=" on•ih:mwnt.:- 4r,y bulb toapornturo " 29.2!. 1.6 rol4UYO h'U111dity .. 72.8!. :.!. o; 

liXP.• •• AORl'A S'tm:ACll DUOD:::'IU11 IU:U:: LA.R:it tec:?Ul' 
nmmnm 

PRE PO!l"i' PH£ POS'l' PF- POS": PliE POST . PRE PO".tl' Pl!Z J>OS.' 
riOS. .lTR .A1'R A.'l'R ATR JSn ATR JSR Jd'R ATR Am ATR \l'R 

'IARlJ TW!l! VArul ll'ARl! 1r.UW 'II'IJUI' WAll!.! \7Allll tlAml WARD w.uu· FAIUl 

1 .5.5.96 3z.. .U 34 . r.9 J4. r.B }1. . 61 ~.n . }4.70 }'. . 8J >'+ . 22 34-36 

2 }6.69 }7.1} }7. 21 }7. 63 37.39 }7. 00 37·53 37.86 ;6. 91. 37·42 }6.61 ~7 -05 
. 

3 34·59 35.55 35 . 83 }5. 00 J5 .GS Js.es )5 .18 )6.15 }4. 62 }5. 87 }4. 68 ~5 -45 

4 J3 .96 }4. 60 }4.19 'V • • BJ ~.IV. 35 .03 34 • .1.3 35 . Q!, }5 . 26 ~.89 }4 . 49 l54o~.s 

5 }7.62 .}9 •. }} .}8.03 :1 • 71 ;a.u 40.et. .}8. 28 40.10 3!J. 21 J9 .92 }4.00 }?. 36 
. }6.}9 )7.07 37.0.5 ';7 .6; 37 .17 37. 80 37.00 37 .63 ~. 22 }7.58 36. 61 }7 .08 

7 .37.11 :n . Jt. 37 .62 37.n }7.61 37. 74 'l7. 75 .37 ·93 ~7.61 :n.s9 }6. 92 37 -22 

8 j4 .10 31.· 73 }1. . 72 35 . 20 J4 . 76 .35 . 20 1.'. • -.. 11!1 35 . 28 ,. ~ ,.. },5.10 35 . 95 )4 . 82 

9 J5 .16 31..26 35.61 3!. • 6!;1 J5 .53 }4.56 35 . 86 }4.98 .35 ·47 :51• .,56 }!) .OJ }4. 15 --
l(i Jo .n )1 . "7 ;6.98 • • 3 ;,-w ... 37.06 .}8.27 37. 32 }8.41 :---· )~ 34·55 

I- . ---
ll .35 . 14 31. .26 35 .59 5I • 7} 35-74 }4. 74. ~35.~ }'. .68 35.16 }4 . 20 

J.:&A!l 35 .58 j .02 36 .C2 :,.. .4.} 36 .16 }6.52 }6. 24 ;6 .62 }5.95 }6.40 }5.55 35 .97 

I 

I 

~ 
I 
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Ll SB. 
Qrl;an • Aort.J tQ -OIOr-.t.ure llt"<'orontiAlll t:IOACUJ"Cd ~nt: t.ho C.L atro i.:ltO atin&l tr&ot 
bet'ora az:d 2 hour11 art r t~., intmnn;)•U .!.nj.,oti.:.n r.!' (lz::~::/l:::c bet~ weight) atrol'iM 
aulphato. 
•w~~.r:s• eawir•c·utl• Dey bul" to:::por:~;:;urc • :29 . 2:!:. 1 .6°0 rol"t'vo hu: 1dity • 72. 8 !. , • 

~. .............. ,. -I)uorc:ru::. :nzll!'• IJ..R:~'; .1!' 

1 1 AORrJ. AOm'A AORl'J. Jill: AO:C'~ 
- I P<m Pre ?C!Sl pm; POSl' PIC I POS:' 

"OS. I~ I :n~ ~ ==-- m~ ~~ ~~ .&.TfD-

l I 0-5:5 I o:JJ; I o. 65 r-o.6s I 0 .71. ro.n I 0 . 26 I 0 . 24. 

.Ui 

AOill'A 

PR!'! f POll>' 
J.Tn~ .u'RO

PDI 

1 
2 ~ o.52 o.so o.7o o.67 o.a. o~1:f ~~ - :?~ o-:-29 -=o~os 

I J 0 . 21.. 0.25 0 .1.9 0 .30· 0 . 59 0 .60 r 0 . :'} 0 . 32 0 . 09 

I t.. 1-0.23 I 0.23 j o.i8 j 0~3 I 0 .47 I o.w.. 16.)0 fc . 2'J I -o .lO f-0.1,5 

~ I o.u I O.JS r 0 . 7') I 0 .71 I 0.68 I 0 .77 ! 0 .59ju-59 I .. o . Oit 1+0.0) 
6 o.66 1 o. o. 1 o. 73 o. o.s.> o.s1 +0. 22 

• 1 o.51 1 0-43 o.50 o.1..0 o. o.s:.~ o.so o.ss -0.19 
u o.62 1 o.51 1 o.66 1 o.t.7 1 o.69 1 o.ss 1 o.48 1 o.31 1 .o.l3 I+O.og 
9 0.45 I 0.}9 I U.J] I 0 • .}0 I 0.70 ro-:-t2r-o-:-31T-O.JQ I · -O. l.} 1-o.u 

10 0 . 27 0 . 26 

ll 0.4,5 o. r. 7 

....... , o.ul o.u 
BTAmWID 
Dnul'lal [.t<>•l4 •O.ll -

0.}5 

-o-:-6o 

o • .;a 

:!:,0 .16 

0.40 0.61 I 0 .54. 
0-48 o .65 1 o .t..2 

o. o;o o.66 I o.6o 

•0 .15 - :to • 09 I !:.0 .u 

0 . 22 0.29 

o .31 I o. 

!.0 .13 J:!_() . l2 

-· - ··· ~-- ----r 0 .02 -O . Oo 

-0 .0~ 1-0 .0ij 

!.0.13 l;to.oa 

I 

II 
I 
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ntieJ. durln t. e t1rat. SO •11 nutu t he JecUon or a ro ~ 

:~ulphat.c (ne f'16 20} . U or Another 40 r:inutoz: t t"1n•l1,Y rose to 

a new stable level. ~c o.o6°C 41 crenco botl:'Oen tho pro- nn.i post

injection nluo:1 ne 1'ound n.?t to bo 11tatioticel]J' signit':l.c::nt 

( P c 0 . 2 - 0 . 1) , 

Tho roootion or thl .l.llrgo :llltoot.ino on too other bond waD ro 

sndual Cllthough it IIJ.co laotod about eo :linutu. ~ho 0.01°0 41 'fc

renco botwcon tho pre-1njootion and the pout-injection vlll.uc wao 

olao not a1GJ11f'1cant at tho ~ lovol (P = 0.8) . 

The root~ did not thaw =rJCOd l:isna or r::~:~ponco to otropino 

Ad.:d.obtrotioo. Tho roott::-GOrto to pol'(lturo cli!'forentlcl '11311 

howe'IVr roduood by 0 . 02°C 110d thh na clao not found ot.otioticall,y 

oignificont . 

B. Roononee Lo enviro~ntlll. cooUn nftor otro!'ltno oul'Dhato 

Arter obtaining conatant or&on-nortCL ~cporaturo eli f'erontiala 

in coot of tho rosiono of tho swot.ro intootina.l trcot, tho onvironcont 

nt cooled. 

Pi& 22 ohon the typioa.l roe.otion or vnrioue reclo'lr; of tho 

gaatro intoatl.rull traot to onvironccnt.al ooollnc nftor 11.troplno 

oulphato (coan ot' 8 oxporU:JOnta) . ~able 7( a) e;ivoo voluoo or tn:s 

e.baoluto tccporoturoa of' YCLrioua rD(!lOilll of tho gaatro intoot no1 

t ract. dmns the laot hour l:.or'ont and tho econd hour of' onvironcont.eJ. 

c 1 poat-otropin!l . Tcblo 7(b) ond Pig a} on tho othor h!lnd 

To o oorrupondins valuoz: 11r' ore r.-aom tecperaturo dirt'oronlial • 
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?bet ruponao or t ho or&&n-•orta. teq,en.ture cU.rreronti
llla Ot' V&riou, l"efPCDI or tho &&atro into:;ti na.l troct , 
to enrlron::lelltal coolin£ at'ter atropine ruplnto ( 11:(/ 
q; boq ~rol&ht) . Thick horhonW l'lno in':llcatoo tlco 
perlO'l or coolina . 
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E3 lf L!I'£1!AI1.11~ HEllEN! AlS 
E3 EHY 

c10 or~ ot or onvii"OilCOntal cool1ns on tho I:J)on orean
oorb to:::on.tul"'ll dirrerentl&l.a or varloua :ro&lana 
or t.he e;ut:ro-intolltinlll tnaot, after atropine nulphato 
( 1 c.'lkG boc!J ~rel6}lt). 
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'r.,\BIF, @ . 

':"ho oN'oot c cmvrca-ntal cool~ "8 em the c.b:soluto t.c:.:p,raturc ~.d~trlbution alo:J,! 
c;n:~t.ro :1-•- ~· "'' . o ~ o..t"to:r an U\trnvonaua in,,ootion of (JJ;,.-.Jkb bo:\Y JOo!GhL) 
o t.ro:;"~.11'·- ., .• • 
"ll';u1:1• en~ )r.Y bulb to::po=turo ., • . ~ lti,00 

P.ol.Atil"O bu::idity 72 . 8 =._ z.O:: 
"Cool" en~nt t ~ bulb to ::perature = ....! • .!. 1 . 5 Rolo.t!.vo hu:J.d.i.•y 61.5 ~ 1.~ 

&XP~. A~.l S':'C: :ACH room:: ru:.: IIJro1I LARGE nms- ~C'!'I.Il! 

'!'iliA -nos. POSl' . POS'i' POSl' POS! POST POS'l' POS.o~' POST POST PWt POS't' PO:t' 

~R ArR ~R JaR ATR ATR ATR Al'R .U'R Al'R A'l'R ATR -
lrAIUI COOL 1tl!'C.-' COOL lUJW COOL ll.\Rl! COI'L 17JJU! COOL IJA!Ul COOL 

l 
i 

l ~.12 33 -98 _54. .55 rl . ,:~ )4 . 77 .}l... 'lO ,34 . 83 }', .as }4..}6 }4..)4 

2 J7 .• lJ 36. 88 37 .6}: Jl • Tv 1}7.80 37 ,6J. J7 . Ba }7. 69 37 ·42 37 -26 37-05 • }6. 91 : - ___ .... , 
I } 35 -55 }6.}9 35-00 )6 .88 }5. 85 }6 .6} }6 .15 37 -0.5 35 -07 3~-7l J5 .h!i }6 ·'•' -·-' 

I 

~~ 
J4 .60 34 .56 31;. . 83 J4 . &. ,34 .98 }1.. 69 ~ -96 }4 .1.5 

I 
4 }!.. . 9} }5.03 35·04 }! • • J,l : 

' 
I -----.. , 

5 J9 •• U 4£) . 26 J9-7l :r.o. 81, 40 .01. 40 . 76 J,.O .10 40-51 39 -92 40 .61. }9. 36 &0. 20 
' 

6 }7.07 }6. 51 37-63 37.01, 37.80 }7.07 }7.63 37 . 'i4 '1 .58 
- I 

}7.05 }7.08 }6. 7l : 
' 

7 J7.J4 37.18 37-77 }8.01. }7.74 37-96 J7.93 37 -99 ( . 89 .}7.79 37-22 .57 -l.O , 

8 J4 . 7J )4 . 31 35 . 20 J5.l.6 35 . 2'0 J4.2l 3.5-28 3/..-97 J, · ·""' )4 . 69 Jl • • a2 , •• 42 -
9 }4. . 26 }2.19 J!.. .56 .52-9~ }1 •• 56 .}2.66 }4. 90 32 •. 86 }!. .% }2.00 }4..15 32-!12 --. 

____ , 
lO }7. 87 37 .}I. 38 .13 }8.13 }9. 27 J7 -86 }8. U J ,,n 34-55 ' 37. 9.5 - ·- -·---
ll }1,..26 32.17 34· 73 32-75 34 .74 32.50 }1., . 68 32 -97 }4.20 }2.}2 . - -· -}6. 02 ---·· ll:.UI .35 .62. }6.44 }6.27 }6.52 ,36 .17 }6. 62 }S . }l 36.39 J6.ll }5. 9i' ~!1.61~ --·- -
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TAm- If& , 

I 

•• !'feat o!' envin:lr:lllental aoolinG on the or[all - aor-ta tc:: oro.turo .d!'!'oronUl.l 
diatriw••-- ~· cmt; t.~1o ~~~tro into11ttnlll troot At't:-r lntravenoull injoot1;..:1 o.t 
(JJ:W'!;,: ' !.Olt) atropine :~ulphAto . 
"11a= en'dleo 1nt:- c1ey bulb toqM~rAturo • ~. 2 • 1 .6~ roliiLtit"C h\d·Ut.y • -[.:: . a • • • 
•cool · en~w·unt:- d..-;r bulb -to=?Orature .. 21 . 8:; 1.500 

ro\&ti'l'e hu:::idit.y • .:1 . 5 + 1 . - ------.-· 
nxn . SIC:..:..::; -.A ORll. OOOE~-AORrJ, IL~-Ao:cu. :t...\It#!:l Di'i'ES.. rG<r..'II' -AC'~ a','. 

~"l:!r.: J.Olli'A 

nos. tU,Rl: COOL JlAf.:;~ COOL 1lAR!! COOL ITA.IU' CO<'l TIARl' COOL 

l 0.46 0.70 0- 75 0. 62 0.71 0. 67 o.z. 0.36 
~ 

2 0 . 50 0 . 62 0 .67 0.7} 0 . 7} 0 . 81 0 . }9 0 .}6 -O .Oil o .o~ 

} 0 . 26 0.49 0. ~ 0.21. 0.54 0 . 66 0 . 29 0 .}2 

4 0 . 25 0 . }7. (J.JO j c . 28 0.60 0 .42 0.}2 0.1.0 ~.10 - O.Ci. 

s O. t.7 o.se 0 .48 o.so 0 .1.2 0.45 -o .o6 -o.15 
·-

6 0 . 2} 0 . 5} 0.4} 0.56 0.44 0 . 73 0 . 29 o.~ -o .1,5 -0 .06 

7 O.lo.B 0.66 0.71 0.78 o.n 0 . 81 0 . '·9 0 . 61 o.o, 0 . ::0 

6 0.56 0 . 78 0.7} 0.8,5 0.56 0.,59 o.u 0 . ,51 0 . 01 0 .011 

9 0 . 5} 0.75 0.40 0 . 47 o.s9 o.G7 o.ss 0 . 61 -o .l2 0 . 01. - .----
10 0 .57 0 .69 0 .47 0.,52 o.ss o.n 0 .37 o.Gl 0 .0) 0.3} 

11 0 . 29 0 .,58 O,JO 0.,5} 0.72 o.eo O.JO 0 .}8 -o .u 0.1!1 - · ~ 

11:.&.0: 0 . 42 0 . 6,5 o.so o.ss o.6o O.li9 0.}7 0.1.9 -o .O!I o.o.• 
lRAlliWU> :::: . ..:.-,. .. 

· IEVIA'l'I II ~0~3 ..0.15 •0 .1} +0 .14 +0.11 +0 .14 -+0 .09 .. o.u .o.oa !,C .11. - - - - - - - - -- "'-"-=--- ... 

I 

g: 
I 
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_,_ 
ro r .& • t periol 

~ ;Jt o.o'fc IUGDI r t.ball :c-c~ ya.ue. 

~1~t (P = 0.02). 

J'r= table 8, 1t CI!Jl be oocn • t he cct o • ct or 

na a reduction in tho rot;~cm:o ~ tho duodenu:a, Uo , ar.o lnt.er.-

t.ino and roctu::: to onviro=nt&l coollns. It appear:~ nowver t t 

tho ro::ponce or tho llto::"'ch to on'riro:l::DntAl cool!ll6 n& onoboncod. 

Kopat1o Porto.l VoiD 

1 . P.uponDII lo tho :iDiootl 

enviToJU:rm t . 

Pia 24 cho1111 the typical oour• or tho reliction or tho Of'6&n-oorta 

t o::!pOralUI'O ditl'orentillr or tha liver and lliiiOO!Atod VUGOh to, tho 

injection Ol' nlrop1nO 11ulpl\Ato (c.oon or 8 Olq)Orl.J:IInto) • ~ablo 6(a) 

SlTOII r~urn or tho abaolu\.o to OI'tW"'Ia or t.!lo liYor DDi ac=ooilltod 

n a tolD durinl; tho hour botoro al'll!l \c:odiatel)- art or tho aoc nd hour 

or th injection or atropine ll'.ilphato. Table 6(b) and if: 25 cive 

tho voluoa or tha oorruporuHn& to ornture d.i.rt'orentiAlc . 

Pic 2.5 ahowo 1.bat. tbn'll r.~o no car.ntd. oha.nao in tbt nluo or 

tho porto.l voin-oorWl te~o~turo 41t'toronU.Al on the injection or 

0 atrop no oulphAto . Tho d11't11Nnco of 0 .01 C between the pre- injection 

and tho poot-lnjootton voluca la not Disnitioant nt tho 51 lovol . 

(B) Ruponao 1.o onviroi\CI!Intlll cool ins af't.or et.ropi.m! r.ulph!!.'lo . 

Pia 2o Gho•:. the typiC!ll ra c;souDII or tho 11 YOr ani c a110c~ tad 

Yoaaola to ondron::~ental coo inc attor atr0111no sulpb:lte (a~IUI o~ 

8 o:r:perlDente) . 'i'ablo 9(a) &ivoa voluu or Gb::olute to nturoa of 
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I 
40 

&--0liVER 

...... RECIU" 

I I 1 
eo lXI 150 

h " E IN MINS -

e-t!l HEPI\TIC YEIN 

HEP-'IIC ._ -e PORTAl \IEI •j 

I 
XIII 

'l'ba NGJIIIIIlQ or U•.JJ Or£&n-aorta teope.-aturo cU.tl'orcn
tlal~:; ol' tho 1 htr and 1 til uaoot Dtod TOeeltl, to tho 
.injootion of' ntropinc sulpha to (1tl&"IQ:; bocly wois}lt) . 
At~~~~ 1n~icato t ho tim or injoeti.on . 
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HEPATIC 
PORTAL VEIN 

• 

llf " .. X .. 
x· .. x 

k IIC X 

X X X . 
X X X 

X X X 

X X X 

X ll X 

X X X 

I = 

LIVER 

r 

" X 

X )f 

I "' '~ .... 
"~ ,r! 

i liY· "i~ 
X X X 

X k X 

X X X 

X X X 

X X X 

X X X 

~ c-

J 

HEPATIC 
VEIN 

r 

I • 

,...:.. r;tt 

" )( 

I,,,':\ X 

~ ·~, 
'1 

\Yj ;~ 

X " X 

X )( X 

)I )( X 

)( )( )( 

IIC X X 

l< X X 

D TEMPERATURE OIFFERENTIAL 
WAR M ENV 

PRE-ATROPINE 

TEMPERATURE OIFFEREtH 
WARM fHV. 

POST-ATROPINE 

' 

't 

'V 

1M orroot. of' atropir" ruphato l1 CCY'k& boc\r •oi ht) 
on t o lUI or~-oorta t.OII!p0f1lt. ro 41 t'o nUala of' 
l o lb r ar.d l•a ouoci&to4 YeaH 11 (n.m onnro nt 
cml.rJ . 
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fAil!,£ 8 A. . 
Abanluto ~ft--turoo cooaurod in tho liv.r and ito oaoooiatod "7&112111 bet"oro nnJ 
2 hOolrO D . t' 0 J.ntroVCilOWI i.njact·lon or (l.Jrv'l:;J bod_y li'lli.sht) lltropina lll:lphata . 
wi11U"C" m 'WJtom. nt • 29 . 2 + 1 . 6°0 • Rolotivo humidity 72. 8 + 2 .~ - -

B.tP1' . AO!!':'A. HEP. PO!tl . vtmr LIVrR H!'PA'r.l C V!Ilt 

PBB P03'1' PR! POST Pl!! POOl' PH& POST 
U03. .u'R un ATR ATR .u'R A'l'P. .lTR A.TR 

11AIUI VARll llAIUl "lAB.:' 1lABX 'I..UW J'.:\R!: II.UW 

l .n.% 31. . 12 }4.20 }i. . j7 }4 . 21 I 34 .l.J. .>.4l. }4 . 6.1.. 

2 }6.69 }7.13 36 -93 37 -.52 }6 .92 37 -45 }6.89 }7.45 

3 }4.59 35·55 '' . 9} 35.83 }1 •• 92 }5. 85 }1.. 87 35 -70 

J 4 H.96 }' • • 60 ..). •• }1 31 •• 9} ' }4.58 35 .10 }4 . }4. }1. . 94. 

s }7.62 J9 .. B ,38.0.3 39.67 .n . 86 1 }9 .60 37-96 39 . 66 

6 j.; .J9 ,37.07 }6.62 37 -30 .}6 .78 37 .1.} }6.66 37 -40 

7 J7.11 }7.}4 .37 .}'. .n.55 }7.U J7 .62. }7. }7 37 -56 

8 ,}4.10 }4..7} }4. 28 }4..92 }4.47 35 -04 }4..44 35 -09 

9 }5.16 }1,.. 216 35-48 ~.,51, }5 .62. }1..~71 35 -54 34· 59 

10 }6. 71 }7. 87 }7. 07 }8.20 37 .10 }8. 25 }7.04. 38.1.6 

l.%A!l }5.63 }6 . 20 35 -92 36.1.8 }5. 99 36 .55 }5. 95 }6. 5'-
. -

' 

I 

I 
\D 

"" 
I 
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'i'.Al . . lJ . -
''"'--' - aortA tocporat.uro d1!'1"orontia.la coo.aurod 1n t ''lo livtU" and ito aaaooi.Atod 
'10811018 '-!.'ft- oan4 2 boura attar Ulfl int~venouo injection o1' (l.""'C/Jca boey woil)ht) 
A t.l'·QpiC.: •v . 
"17&n~" •r.<rir~••nt :- l)r,y bulb taz:po.uturo 2;, . Z + 1.6°0 P.olo.t1ve hlmiclit.Y 74. .8 + 2 .o,;: - -

EXP.i'. JiEP. POra . ·n:m- LriER- I !!!I'. V1'mi -
J.O!f!A AORrJ.. .A.Olll'A 

I PilE J.l'R. POST An. PRE Al'R. POST UB. PR!' .Al'R. ' P'OS1' ATR. 1;os. 
I UIU1 1lAI!ll 1lA.BJ.l 7f!Jl;' 1u.m( WAml 

l. 0.24 0.25 0 . 25 0 .}2 0 .45 0 .52 

2. 0.24 C .}~ 0.2} 0.}2 0.20 0.32 

}. 0.}4 0.2b 0 . }} I 0.}0 0 . 28 0 . 25 

~. 0.}5 0 •. 5.5 0;62 0.50 O. jl:l O.}l. 

s. o.u 0 . }'. 0 . 2.1. 0.27 0 To ·- 0.}} 

6. 0.2} 0 . 2; 0 . }9 0 .}6 0 ~~ .. . 0.}} 

7. 0.2} 0.21 O. JO 0.28 0.26 0.22 

8 . t. . lb 0.19 0 .}7 0.}1 0 . 34 0 . }6 

9· 0.32 0.28 0.46 0-45 1.. . }8 0 .}} 

10 . 0 .}6 0 .}} 0 . }9 0.}8 0 .}_; 0 . 29 

IT&'l 0 . 29 0 . 211 0.)6 0 . }5 0.}2 .• }j 

' :nll!iiWtD 
IJI'TIL"''tr: +0.07 +0 .06 - - +0 .11 !!J.07 +0 . 07 -+0.08 - - -

I 

'-D 
~ 

I 
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UBL'P. 10 

Su=:u-y o!' obanse a in tho man ya.luo nt' thn "or~~:an - aorta.• 
tocporaturo diN'erentials coc.!lur " · · L.,. r nd its 
acuooiatod vouols in roaponce t tnv!tocune.n td 11oolins, in 
the oontrol orpori.l:ent o · "t" :· 11 tf'OJ 1t - 11ulphato 
(lCllks bo~ woisht siYon ~.v . ) 

fmPAl'IC LIVER HEPJ..TIC 
PORr.AL \'ED • 
V!llJ{ 

CQiTROL + 0.10 • 0.10 + 0 .14 

POS'l' 
.&1'ROPDl'E 
SULPi!ATE . o. 7 + o.os + 0 .09 
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by 11 !'all e.nd thou a r • 't'bo ul.U to liver- Or"-4 tecperaturo 

dirrorontilll 'r.lll 0 .05°C hi r thM "" pro-c:x~lins vdue . .. II WO.ll 

t b!l liver to environ::ent.a.l ooohng n11 rcduood Arter a tl"'pir.O aulptute 

Houatio Vein. 

A IIDCTIOnr.e t tho in'\ otio:m of atron1no culphato in tho 
• 

• 

Pro:~ ric 22, it arm ba 110on thAt tho bepatio veln-aortll wcp-

oraturo ditL'cront1nl onlY N8llondl:ld to atropine injection by boco:lin6 

aero occillatory tl14n e ,.,r. or tlfo hour a or ~ho injection, tbe 

clirroronce botlfoon tho I' ~ ..... ,. tile peat 1nj.,ot1on valuo 11 n.: about 

0 .01°C , wnioh wuo not a~irieant • 

.., , P.ooponae to enYiron ntal cool! .n,s af'tor atrop m culnha.to . 

Tho hepatic voin- a.orta Lo:porature dirrorontiAl w1a ob~ervod 

t.o lnore ao ri.tli onrlron.:lDntal cool Dli after ntropino . 'fbo riao or 

about 0 .09°C r.us round to bo :d¢fie11nt (P a 0 .05) . Table 10 

howc\or llhou J.t w a os lishtly rod~d rooponcc to env1roncental 

ooolina . 

ll Va ot o=.y 

'll'ben Bill;!lAJ'd end I yo ( 1940) ob~nod incroa:;cd cot or a.ctivi t.ica 

or tho at.ocaob on o xpoaLnt: t a ~ to cold r;t.ro:sa , they 'olt it 

r.~a eoeond.ru';r to on lrulnu.aed pro uoti n o. trtrl.o acid n Naponao 

t o rel r.od bbt• .lno (I orton cn Brown 1932) . In bill Att t to 
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71£ 28. 
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- 10} -
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~ I 
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<r 
;:) ... 
: 
~ 
:a ... ... 

or. 

-

.or 
~ 

• • 

• • • • • • • • 
• 

1 

... .... 
I 
~ 

I 
I:'C 

• ..qGE 
8 • 11~.1(" A 'HES• 'ol 

l:Jr-4 • ~ e "" 

• 

I 
Ill) 

Tho n!IJ'Onle 0:' tho Or&&n-o.orta te~:~pereture dif'f'llrentialn 
or nrlouo 1'81)101111 or the E;Utl"' intutinal t.raot to 
oenicd naotD:~Y. .Auowa 1Jid1cato t ho til:.e or 
oeoticnlnt;. 
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- 104, -

r..r:::; onviru~nt.. 

'lho utro int.e:~tinAl troot 

116 28 Ill :)We tho ot•t ot a: corneal vasotoey on thO abcoluto 

teapo~turcs ol' and tho to=?orature dift'orontiAJJ bot.~n nrio.1c 

rot;lODil or tho t;aatro tnt.ut.inal tract ..ncl tho aorta . 

~hero 'l:ln en i.c::odia te ri110 in t.ho nlu= or tho :s to:aoh- orUI 

ter:pornturo dittorontillla whon tho vaai voro 110otion~~d . 'l'hlo rioo 

lAlntod 50 1:11nutoc bot'oro H 11tartod to roduco t01r.1rda tho pro-coot

ion~ nluo. 

!ho ri:~o 1n tho duodonu::-aort.a to::po~ture di!"forentW t::~o 

rapiil aDd wce,1n taot,coro thAn U.a riDe ln lUI;)' other rot;1 >:1 of' t.ha 

a•u:tro-1nto:~t11Ull tr . It 111110 lutod nbout 50 cdnuto c Clld nu 

later follo td by a •w•• •v t o pro aootionint, value. 

'i'he ileum did not r.lno llll 1fllll 11 oi tro r t.ho duo4emm or ho 

ct~h. It roao but tho rico 'All &11-.yod and lllitJht. 

Tho larc:t~ into ct.ino nas al:10 not muob lltfooted by oorviool 

Y&t;OtCXI\Y• Tho rino " 11 Vtlry grad\nl and did not a ow tto eubaoquont 

cMrootoriatio t'nll I!I!On in tho otl~erc. 

Thora Willi not IIIIIch ohAil(io in tbo rootu:-aorta tearpero turo 

41ft'oront1o.l dur.ln& tho f'irr.t 1.0 cinutoo. :'hie "lAtent porlo!" no 

tollo110d b1 a rioo, which corrupondod in UCD to tho fo.ll of both 

tho ato.z:aoh and t.bo duodonu::, 

tho 

1111 29 dlou tl.at. t.htro no no rlcod alteration 1n t.h va.luoa 

or t. pol'tU Yoin-aort. te:rpornt.llre dif'l'orontinl 1n ruponao t., 
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coniCAl Y~oto::::o- . ~he llli&ht r-..r.o obtun d n o not oisnt ieant 

at tho ~ loYol. 

Li vcr and Ho"P&tio 'lein 

"lh!Jro 1r.U1 a rnduol. ri~ in tho nluo or llv r-AOrta tet: er tllre 

dit't'erentitll r.rter -ot1o"ln..; ue Vll61 (Sec tis 29). ~hill rho •u 

hovo~or not ~rkod. 

On tho olbor hAnd, tho hopntlc nin- llQrtu t.o~~poraturo dirt'or

ontin.h rose quito carkodly aflor secUonins tho Y&Si. 

B The reaponoe ot tho corn area to onviror.::ontal cooling l'tor 

abdo:rlnal nsoto::11 

Tho procoou or abdor:inal YDSotOIII)' hAD nl.rCac\Y boon do~r .. bod 

(Soc pa£u 39) . EnvironrA)nteJ. coolill8 U.id not ooc::enno wttil after 

obtain\118 steady or&&n-llort.& tc"' .orature ditrcnnUnlll 1n c:JIIt of 

tho ro&iono or tbe l:lllllro - into :llincJ. tract. tor upw~dll or 1 hour. 

'.i'ho caatro inte ntinlll tn.ot. 

Pi6 30 clooorlbo a tho reacticm at' tho or&&n-Aorla to-. en.tllrc 

dit"forenMalo or tho cnotro lntcal.innl kaot to onrt1·on.mntul coolins 

art.er vatot~. Table 11(11) &!TOo tho coan valu o of the wooluto 

~ oraturoc roex~rd.od in tho aotro intauttnnl trnct <)DI! '!".our 

bororo G.llll after th C.OOOtld hour or OOOlilld, while 1'ablo 11(b) 11Dd 

Pis j 1 &ho n.luca of t.ho oorroopondl~J6 o&'gan- nortn tcopereture d1rr

oront1u.h dllr1n& tho o::~co porlodo. 

rt no .. ~ ho c atro int.o1t1.n:.l tract , to cnvtror.=ontal o~l r. 

.r r 0 v060to:;;r . '1'1. 11 t~oh-aorla tocpomt.ure ditrorontlnl rooo 
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er,ut&>~>o ont.Gl cooling, ot ter obdo~:~inlll vaso1.o~. 

orbontal Uno indieatoa tho period or ooolin& • 
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T e errocL or enyironcont&l coolil!G on tho orsan-::~orta 
t.o pe tllr'!l cUrrortnUaln or .,,_rloun rG&iona ot' tho 
t atro 1ntut1nal troct. - ILI'tor abc!Q ::.tnlll VAI)otoqy, 
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ot.eeply d a:t.er 2 hour.. oo ;;o c:o 1::1 toct re ion in • :10 o.ro 

1nt. atinal tract. !no 0 . 2j°C riao in the w cr.ltu.ro dif!'c:'OntW 

frCQ thO pre t 0 tba pGilt-OO:ll ng .~;10 lr~ll I gl'Js· " SDi .ioant 

(P a 0 .01) . 

'lho d~:>dcmr.-dort& tocporotu.re 411't'orcnt1a.l aaol'inod in ~uo 

dur1nt; tho i'irat 40 ai:nutoo or ooolins. 'l'mti"'~ftor , 1-; l:.o'"'IIJl to 

rho. The poat oo.)lint; otnblo lo~ol 111111 0 .07°C leo a UYut tho z::oe.n 

tomyeraturo C1ifforont1Al of to pro-coo.uns o:nditicr.1. ~~~ roduct.ion 

1n tLe value r.~e alt;nificWlt (P .,. 0 .05). 

Tho ilou:: reacted IH:o tho duodeni.C 1.1 th.lt ttL to omtu.ro 

rl tb rot'oronco to tm oort.a fen dur.mg tho fir:~t 40 cinuto11 or 

oool1n£l. It rooovoro4 tl)0 1 :~t bllis:..LIIG ot n lnol 0.01°C lc;J~ the.n 

the pro-cooling vlll.uo. 

Tho l.arso illto11t1co 0:1 ... otter bAnd n.opondod nth n gradm~l 

rico . ~ dirteronco botwcon tho I:.OD.Il ,.Ill~ II Qr tbo pre lllld the 

oo11t-coollng lnrt;o lntoDt1no-&ort4 tOJEM t.moo d.l.rl'orontW:: mu; 

0 . 01 °C . Thlu i11 juet oi(:nifioant (t ~ 0 .0:,) . 

~ reot\1:1-Cortn -to::pciT.tu.'"O lli-'ohlnua.l roGe 13uring enYir.>n

CGntnl ooolilla. Tho difforcnco bot-.ten tm pro And tho po11t. cool:ins 

valuon was 0 . 11J0(, 1 1ch wu quite aiosiricant. 

'l'ablo 12, al owa. tho or cot nr vatotoey on tile roapon::o or tho 

·;e.rloua rogiona of tho cuLro 1nto11Unal troct to nndroncontal 

cooliot· It ahou tbat. thoro ana n Da.rkod reduction .1n thO responce 

or • :0 Uou::: and lAr&D 1ntellt DD. 'C' llc, .0 I"'C :onco .Jf f. DO ato:::;ch 

&o~;J ~ct...._ nro onbanooa . 'l'he ro11pon o o duoc!Dnu::: • o Aotu: 1y AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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i'AllU·! l:U. 

Tho orre"'+- ftf' ea~tal aoolln0 an tho abaoluto ta~roture dintr:ibut1.on alo:tt: tho 
castro - trAct art~r obdo=in&l vasot~ . 
'"iio.r.: eMifCD'Imt r bulb ~o.---rature '"' 29 . 2 + 1 .6ao ro1r.t1vo bu:t.l.dity a72.8 + 2.0: 

-.... - 00 -"Cool" t~~c~t Jr:J bulb te--pora.turo • 1 . 8 :!; 1.5 relative b~1d~-ty • 6J..5 :!; 1.££ 

EIP.·' • • .AORl'A S!'Ol!ACh DU~W IIJ:Ul! !.,AR!;B REC:.'1n' 
Ih-::!ES'l'Ill'B 

liOS. 1fAIW COC·L WAR1I CO(.'L llARl! COOL ·1fABl! COOL \TARJI COCL \Wilt COOL 

l }4 .6o }4. 2,3 J5.02 ,31. .00 ~5 -13 j1. . 69 ' 35 . :?:9 ~-96 }5 .28 }4 .9j ,34 . ,54 }4 .4ft 
' --

2 J6 .l4 36.07 36 ·49 J6 .66 .02 Jli.BS }6.6() ~-53 }6.86 }6. 82 }5. 73 }5.93 ---
} }6 .,.a J6.~ JG.9J, }6 . 76 . ., ~ "'r • }6 .66 37.06 ~. 67 36 .81 36.1.3 )6 . 0} }6. 07 

4 }5 .64 }6 .01, }6 .07 J6. 76 }6.05 }6. ,54 }6 . 22 }6 . 82 :;6.07 }6. 65 }5 . }1 }5.95 1 
f 

5 }5 .95 }6.09 J6 .4J J6.n }6.62 ~6. 69 }6.1.4 }6 .47 }6 . 35 }6 .62 }6 .1} Y, .46 

6 .>J .98 }2. 67 .}4. 28 }} . 5() }1. · 45 }}. }2 .}4 .40 JJ . ,31 Jlt . J8 }3.09 

7 .}6. }5 }5. 74 }f.,SJ }6 . 52 }1.15 ;6 .}5 }6. 85 ~.11; }6.97 }6.41 .}6 . SQ ,36.1s 1 

- ~ 

8 35 -75 }5.89 }6.}7 }6 .8} }6 .}6 J6 . 26 36.45 ~-6~ }6. ~6 }6.45 35-96 ,56.07 ' 

9 35.48 }5.08 }6.28 .}6 . 01 35 .91. 35 .1,8 }5 .91 }5 .56 }5.61 35 .56 35.56 }5 .19 

l!i!A!i }5.60 ,,. ~ }6. 08 }6.05 }6. 20 }5 . 87 }6 .}1. 35 . 99 }6 .10 35.88 }5.54 35-46 
- - ----- - ---------···- - -
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'l' ABLE llD • 

The errant: ~ .utl:ca tntal cooHne on the "ori)Ail - Aorta""tol:lpcrc:.turo di!'torcnt.ialc 
di::~trll' · · -"" · ila Olat"ra 1ntoctinAl tract - c.f'te:- abdCJ""rlnlll VASOtG:IY· 
"IIU'l:n c..tn•-nt ilry bulb tC!..-poratu."'e " 29 .2 + 1.600 relative hu:ddity • 7£. .8 -+ ~.a',.. 

- oc 6 •> "Cool" ... ,..~a.,mea.t - ilrJ bW.b terraroturo .. 21.8!. 1 .5 rcJ.o.t1·;o hu:.cidit,y a 1.5!. l • .,.. 

IXJ'T . STO!!ACF:-AORl'A DUOW:l'B: -AORl'.A ILiU!.'-AORl!A I.JJ!;!! Dn'iST- RLC'l"Jl~AO!n'A 

DIE AO!!!.A 

NOS. WAJll! COOL 11All1! COOL llAllll COO'. llAlill COOL 1WU.! COOl 

l 0.42 0 .57 0.3:~ 0.46 0 .69 o. 7} 0 .68 0 .70 -().06 0 . 2,5 

2 0 .}5 0.59 o.oo 0. 7l 0-46 0-46 0 .62 0 . 65 -<l.U -() . 1!. ..1 --
3 o.r.J 0 .68 0.56 0.58 0. 58 0 .59 o.u. 0.1.,5 -o ·'·5 -o •• 1 • 

. 

4 0 .43 0 . 72 o.r.q 0.~0 0 .58 0 .66 O.liJ 0 . l)l -<l •. n ·-O.C. ; 

s 0-48 0.68 o.£7 0.60 0-49 0.98 0 .40 0.5} 0 .10 c.y; 
' 

6 0.40 0,7} 0..1;.7 o.r.s 0.42 0.1.4 0 .1.0 0 .1.2 
-

7 0.48 0 .68 0 . 70 0.51 o.so 0.1,.0 0.62 0 . 67 0 . 24 O. r.J. 

8 0 .62 0.!)!. 0.61 0.47 o. 70 0 . ]3 o.u 0.56 0.21 0 .18 

9 0.70 0.8} o.46 0.40 0.4} 0 .48 o •. n C. . }B o.oa 0.09 

l!EIJl 0 .48 0 . 71 0.60 0. 5} 0 . 51. o.ss ' 0 .50 0 ·5'· -() , 06 0.12 
I 

!J'l' A.!mARD 
P.."'Vlll'' a.: +0. 12 +0.12 +O .ll +0.10 I +0,0!) +O . ll .. 0.09 +0.10 +0. 23 !,O . l9 - - - - - - - - --
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'i' L": 12. 

Sn:-...ry ot' ohanl;e a 1.n t.be ~ "~ •· ~,. •" or ;An - ao.-ta 
nte=t~ttratu.-o di.ftor ontir.h• dirtrJ :: t.btt ~::-.1 o -
into11tit:ol troct , in roG~·n&~ to enyjx c»mnta.l coolin£; - in 
tr.o control oxper il:ont AC 'lfOll u ' cton.l ncotoey . 

S'?O!!lCH DOOilZ:W. ILEt'll IJ.R(;B R:C'i'Ul 
D"i'!S'l'IV! 

0' + o.09°c + 0 .16°0 oc + 0 .15 CQ?l'ROL • " . . - + 0 .19 

-
0 

POST 
+ 0 . 2300 _ 0 .'.)7oc + O. loo + 0.01..00 + 0 .18°0 

v J.'ifflC'.!i 
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o Port.;.! \'o n . 

ita IIIICCi&ted YOII -

o.o t;:, oaviron::!lnt..U coo_...n 1't r abdo:rlMl \ "~"'--11 . ;ubl 13(c.) 

l o 11 r c.nd c. DOoiA •od 

~ tho h:.l hour otol"'l &J. lM aooond bo.u- o. cnviro=nt.U 

coollnt , while 13(b) Md .ic .53 t;i\·c nl~ 11 at• .a oorrupond ., 

Thoro n11 ~ rl11o in t :o port.a.l Y'lllll- aort. tc::pcrr.t.m~ eli: 'ox-

onti&lo c!uring cnvironmnt.IU cooL.ng. 'l'l:o po11t.-coolu:o v:Ut.11 w:r. 

0 .0,5°C ldaher t.IIIL'I ~ ro-co.J. .nt vel~. ablo 11. :.hov11 t t the 

re oponoo of lho hop.a.t.io portal. voill to onn rQIICIJntal coolin& ca 

rcc!no. d to tullf by obdol:linsl V6Sotcqy. 

Livor "ld Hon~>ttc Voln 

'i'bol"'l 110.11 no :sub11\.dnt .. cl roajiOnec t'ro:1 tho lh'er on coolin 

tho onvtroru:ont after bda::. 4-r.a.l VSEQtoay. ~. 
0 0 .02 C clirforonoo 

t.:~tweon tho prc- ocolin!; llllll the :;oot oool ns valuoc; wo.11 ntlt nisni

fioant . Table 11. 11 ow11 1hnt the rcr;pona~ o~ t.hO livor to on\":Lronccn-

t.oJ. ooollne r.a a.l.D:l11l boon abolillllod. 

Yho t.opat.ic vo1Jt-aul"'t to., ora. tun: clirforent.ial inert' od 

a.bllrply on the oiC"anoo;:ont of onvironll:ental oool.a • .ho difforcnco 

bo tWllon toM pre-cool 11 r.nd 
IJ 

o po11l coo.~Hru vall. ;. wwu 0 . 11 C .:.ioh 

• a qui o 111(;nifioar t . 
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MINS -

tl-8 HEPA1 • E. l. 

HE. PAliC 
qtA , F 'I ..... 

The re11p<mGe or tho o~an-Dorta to~;ponlturo diN'er-
o · : or tb!l linr an4 ita arusoo1ated voeeoh t o 
en~tal oooUnt: artor abaooinal VDGotoqy. Thiel: 

. . ·;.al Uno ir1die4toll the period or coolirl6 · 
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D 1E~o!PERATURE DIFFERENTIALS 
WARM e V 

~TEMPERATURE OIFI=FRENTIALS 
~ COOL , ) 

POST 
VAGOTOiol'l' 

;o oN'oot or cmriron::l!lntal eoolint 011 tt• ort;an -
aorta tc=;JOntuA dirt'onmtialo ot tbo livor Ml 
ita aacooiatod veuola artor a'bdoa1n U. Yl180t.ley. 
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'l'A.Il.O:: l}lt.. 
'!ho c-.f'¥'~A .. _,. n•lu,.,.ntal o olin:; on the ~b11oluto to:;por:.turcs ::on~d in tto livor und 

I 

I 

I 
I 
I 

I 

ito c ~oo _ ;,# v, abdo:l1nal va.,.ot,-v. 
D --¥ 00 ._ 

"Ua:n:" anvihlo:nant - us" b1....v tocpen.ture·= 29 . 2!. 1.6 ro1oti"lo hu:::l.dity a 72 . 8!. .Z .9d 
•cool · ~t - d.J-1 bulb t0t1p0rature c. 21. .8!. 1 . 5oo rolnti\'0 hu:::idity = 61.} !. 1.~ 

!XPi. AORI'A Z" • J £l1' \'ED LIWil HEP. VBn~ 

NOS . 11Am! COOL .....w.•-· COCL ti,R!! COOL 1UJLI! COOL 

1 }1... 60 }1.. . 2} Jll-90 }4..53 }1 • • 90 }1.. 51 31. -92 }1. . 66 

2 }6.Jl. }6.07 }6. }0 I }6.}1 }6-49 }6.50 }6.44 36 .51 

3 }6.r.a }6 .08 }6.96 }6.57 }6. 71 }6.28 }6 .81 }6.52 

4 35. 61,. }6.01;. .35 -93 36.48 35 -91 }6. }8 35-92 }6. r.B 

5 35-95 }6.09 36 . 22 }6.1.7 }6.29 36 .1.3 }li. 24 36 . I,} 

6 I 33-98 }2.87 3/+.}0 }3. 29 }1...}6 33-25 }4.}6 }} . 1.} 

;s }6.}5 33-74 }6.98 }6.:U. 36 -98 }6.}4 36 .81. .36 -33 

8 35 · 75 35-89 36 .:u. 36 .}3 }6.21 }!i.}5 }6.09 }6.36 

9 35 -4.8 35 .08 35-91 35 -52 35 -85 .35 -52 .35-90 35 -51 

I 
I )JU!1 }5. 60 ' }!;I.}'. }5.96 i 35 -75 35-97 '5-7.3 .}5 .95 35.60 

.1 -" 
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-117-

~ho ct'l.'oct or enviraulent.U coolin 'In .. o or 'Ul-aart.; 
te p r t: .,., 4 'lD'lred Ln he liT r d ta 
ucocis 1 tllc '!l T oto."ljl . 
•r&r:::~• ~llt r"l bulb tc ra turo "~ . ., .. 1. 
rel t 7". + 2 .o> -
•cool e!l'tr'CQIII:nt arr bulli tc rat 1l"a • 2l , q + l . "oe -rel • 'J.. .5 + 1. -

EXPi' . HEP. PORl'. t.!Vml-AO~A liiiP. V!llf-
!OOS. VEnr-AORU AORl'A 

WAPJ: COOL TlAR!l COCL 11AR! COOL 

1 0 . 30 0.30 0.30 0.28 0.}2 0 .1.} 

2 0 .}6 0.44 0.}5 0-43 0.}0 o. 
• 

3 O.I.S 0 .I.CI 0.2} 0. }0 0.}} 0 ,J,J. 

4 0.29 O.IJ. 0.27 0.}4 0.28 O. f+4 
·-

5 0.27 o.Y-J 0 .}4. 0.}4 "· 0 u ., 
• 

6 0 .}2 o.t.2 0 .}8 0.}8 0.}8 0.56 

7 0.4} 0.40 0.5} 0.50 o.r.'l 0.59 

8 0.}1. 0 . r.z. o.M; 0 .1.6 0. }'. 0-47 -
9 0.4} 0.~ 0.}7 O.I,J, 0 ,.!,.2 o.r.:; 

l:!WI 0.}6 o.u 0 .}7 0 . }9 0.}5 .46 
. ·-

S. D. +0 .05 .. o.oG +0.1 .07 +0 .07 +0 .08 - - -- - . - -
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Su-.ary of o~oa in tltc ~ ,. 
•t.e~perature dift'Drcnt.iel a" - ce 

1 ~ ftr tho or~-aop• 

hop3 tic vel!Dolo - in rocpon110 t~ euvit'*u!ltal 
tho OO!ltrol oxporlmntn ar. wull ' · I 

VllSOtoey. 

HEP.AriC LIVER 
POR?AL 
V!!DI. 

ccrrrROL • 0.10 • 0.10 

POST 
VAGOl'OU!' + o.os .. 0.02 

tor and 
CO')}i.Jll) in 
.. -+1 

HEPATIC 
VXD, 

.,. 0 .1.4 

• 0.11 
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C:-ay uOn t A1 191:.6 IIU. oolcd • ~ t 0 rho in too to poiTttt'Q di. -

oront Ill r r.e gut rlU: rocpoot to 'tM or1 , ... ich occurs or. cl)].d 

expoau.re, cieht • d~ to o=ti.r.r.l :~z:oc tr eti n . ,. :str n o-

tinal va11ocona rlct1un b i o rller n c: .m to ollou col~ expo wrc 

('ll'ol1' CUld Wolf! 191.3 lUll ura.J :son 1951) , 

If thh b o oo, II.)'Jlll&thotic bloom do clnht thon help to un old 

tho rolo or vaaoconatr1otion in tt.o dot ndnation r tno~ t"'otinc; 

snatro intoatinal ta=poraturoa aa nll ea their ro.,ponao to onvir • -

ccntal cooling . 

~ho pbA::-.Aoolo 1.oal tool cllo~n tor tho pror.ont. o:qorloonta ~me 

.Brotyli= to~lnto . llrotjllu:l (clAron thin; -o-bru=obeney 1-li-oti\Yl

r: , N- dh:oteyl aa oni~m). 1.11 ono of.' m ot~ngon ro or T. ' . 10 , or 

oholl o 2, 6-.r;y]Sl othor, which 1::1.11 tho t'irat or tho 11tronsl.Y bAaio 

oo::pounlo :~hos to inhibit recpcmnes tc adronor o norvo :t ulntion, 

without ir:po.irinl) rooponGOD to oxojtcnoua or. ooholllcln·c. ( .: -•·koraon 

1965) . Brotyl1.UD in liU'""C 4o~~ is ll:mm w ot. by ao.~;.;... --11(, in 

edronoJ•tlo nerro on~a. J.lthou th tho rohti?nehip botlre n dn:c 

aoou::nla.tion an:l or oct o J.Ghly oo lox (Bouro et Ill 1961), it a 

kr.Olln that t.b<! 11Jlt14dron"r o r.ction rou,: hly pnrallel£ tha IU:li\L"lt. 

or 1.1111 druG thua oeou:1ulnt.od (llickornon 1965). Thill antilldrc'\ rtsic 

0 
~cot 11111u bot.,;;,cn 6 and 24 houro ( our11 and Green 1959; Groan 196(t. 

Dn~t.yl11l:l ua ~;han 1n ~a.oa or 1<t--...r/q boq woistt ( 1., .• injec

tion) . On iv n o drug tho f'ir:st notlc ablo ol'l'o t c a on t.l:G 

'blood proa11.1ro . fho re cpocco aaa oltl-ar an Srnediat.o tall 1r t.llll AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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P~ J4. (a). The erreot ot elow intrnvonoun injection ot bretyliu= 
tosylnte ( 10 ~6 bcxzy weicht). on tho blood prouW"'I . 

I -~ 
f 
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7J.a)l.(b) . Tho ot'root or ropid izl,travonouo injootion or brot)'li~.e~ toaylato 
( 10 me/1:6 body ni8ht) on the blood pro1111uro . 

I -!:t 
I 
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the clru wa:o injected rt.r-.~ or an ir=ecitD to n a , 1.f' hD drl:8 

nc injected lllowly (Se 1{i }!; ("•b) . .he t'a..U ill olooJ. pre cure 

lr:lll the co~ner et.'ect. ob-J'TOd . '!'bo rlce r:igbt lul~o boon duo 

to a tro.naiect :;yJ:pz.tho:rlNt1c ert'ect, po alb~ due to loc.l relc ~ 

of cathochol ani110o (Do\11'11. anii ;;reen 19.59, Cre.n 196o) . Hba or 

fall, the bl od preuuro :stllblli:od at a lonr lovol , att r a c-::m 

porlod or about 6 mnutoa. 

Reculto 

rho drug r..o injootod After obtaininll constant DrtM- orta Ulr.

porature d1N'orontialo in coct resfuno ot tho :stro illtoat1nal 

tract, for coro thtm 1 hour. 

'i'no CAstro Inta~St.1r.rU. Tl"t\ot 

A. Ror~con:10 to brot'rlill!l tai!Vll\to in l~otlon tn t nm o:~nvirc:::::mnt , 

Pis .55 dlo11s tho t.rpioal ro:sponco ot' tho 5utro 1ntuti=l 

tnaot (mane or 7 oxporiJIIcnta) to tbe injection or brotyliua toeylato 

in tho "u.r:J environ::Dnt" . Tnblo 15( n) tiTO 11 the clbtrlbution or 

abcoluto tocporo.turor; alonG tl'.o l)llt, clurlns tho loot hour bot'oro 

a.nd attor tho Mooncl hour ot bretylilll:l aa.uniatro.tion . Tnblo 1...(b} 

a.nd 11'1£: .56 c1vo the corresponding nluo a or or-tan-aorta to::poroturo 

ditforontials {lloiUlll or 10 uporil:onlll). 

Pis .55 lllOITO th~~ot tho to:;ponturo diL'forontialll or the duodo:.u~. 

ilolll:l, oto:Aoh and 1Ar60 lnt 11t1no woro roducocl by the 1njoot1on 

of bret.)'l111:1 whllo that or tho reot.:a Aa inol'tla&Oa . :'bo 11toc::och 

ar.d ilo dlcn;od t e groatoat recponco to lrotyliu:l. Shortly afttr 

t :o I'IJC nd bo•JT of Sll~oU n, tuc il0\112-IlOrta, and ti141 a to ot -aorta 
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-
,. 

- ~~· 
~ 

... ~ 
• 
~ 

~ 

• 
. 

• C.l' 

r .. 

~ r 

r- --~----~----~----~----~ 
.n ea 1:0 1!4 

I.,E lo MHS + 

l111f"• "' • • SI.:I.,.ACH A • ~~~GE PI IE'ol • E 

.;,)--0 • .t~ • · . IIECI~M /:r-l:;.I Lr u•~ 

'i'ho ruponeo of tho organ- aorta to..-pora.ture ditter
entSale or variou11 re~lone of t he g~utro illteot.lnsl 
t.raot - to tbo in;ltotion or bretyli~m tosylato 
( 10 ~ bod.>' •oltht) • Arrow11 illdiC!lt.e the ti.l:o 
or inJootion . 
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.., 
a • a: 
0 -.. 
z ... 
u 

.., 
! 
=00~4-~~~~--~~~L--
i 
i ..... .J 

~ ct'r~ct or bretyliu::~ tocyhto l '0 J:Jt:1kt bo~ wo1£ht) 
or t ore ,- norta t.e~~pel'l\turo dtr:'orc'1t. Ills ot 
vario\la rocione or tho saatro 1l'ltuH~1 tnot (•nrw 
onv1rorll!!lnt only). 
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'i'ABI.D l5A , 
The of!llot of i.Dtravoaouo injootion of Bn~t;rlitc toaylato (10r.t/l:o boll.,y woJ.sbt) on tho 
nbao1uto ·toxporntura diutrlbution alone; the t;a:tro ~toatinal t.-rAot. 
"ll':n"C" enm .. m'nt dry bulb to~rature = 29 . 2:!: 1.6'"' rclntive h=idity • 72.8!. 2 .~ 

.II:D'l'. AO!t.I'A STO'.!ACU INODSNUJd IL£Ul! 1.\ll!it l1•1.'E- RSC'J'Ull 
S'l'.IHE 

110S. PH3 POSt PR3 POSl' Piu:! POST PRX POsr PRE P03i' PHS P091' 
Bm1r BR!T 'Blt!i"1' nm:r Bm:T BRS'i' Blml' B.'el' Bml'l' DRZ:i' BimT B~ 

lilAlW llAl!!t WAlll: 'ilJJCl llA10 tlARH . J'ARll llARl! lWW W(ll li'U!:! tiJJUl 

l :u.97 }4 .}4 34-59 }1..00 31. · 24 . •34-64 }4,}7 54 · 73 3/• -53 54 .61 

2 34·90 35.61 35-20 35·90t }5.,54 . J6 .o:. Js.z. , .55 -9~ .55 · 40 J6 .07 }1. . 81 JS . 7l --
3 }!...~ 35 . 12 ,34 . 70 }5 .43 · 34.5'7 35 ·46 }4.67 35 .5..5 .54 . 82 }5. 62 }4.JS JS •. H 

4- }!..95 35 .56 }5.25 35 ·96 }5.62 ~~ .,.,ia. .55 ·-!oO .. }6 .18 35-39 J6 .04 35·15 35 . 68 

1 ,,.98 
. ' 

5 }5. 81 ,o.,3 )6 .00 ~- ,.._ 36.'5/. }6.55 }6.~ 36-39 }6.15 "• >I . • • 

n.6~ · . 
6 )4. .: .. ? ~-07· }4.79 . ' }5.02 jl;;J9 ' }S. OC >.·J!J: 35 .o8 }} . 81 .34 -59 • 

:rTa26 :56'.,53 }1.5'6 
' -r ' 

7 . • c. . :n.m }6. 60 '57.-ra }6.-sa !7 .63 "JI>.29 37. '·7 _, ..... . ...,__, 
- - - -a .. JZ.J~_;, 32 ."61. 32.en ,32.93 }}.15 33·22 }2.75 }2.87 ,5~ .,5 32.96 32•}0 }2. 21 

-9 ~ 3}.06 3} .}5 J3.29 }}.% 33-79 3/ •• os }}.}1 .5}.62 }}.1,.5 .)} .75 }2.9i 3~ .96 

10 35 ~92 35· 75 36.13 }6.01 }6.61 36-57 31).60 - -}6. 1,0 JS.so Y,.)4 3!> . 1.2 'I) ''·'· ' ~ 

' 

1. ·:A.'l 3/a.SJ ~.99 }4.89 35.30 }5.09 35.53 35.98 }5.1,5 '}5.01 }5 ·'• ~ .34-52 ,31, . $IS 
- - --- --· - ··-

!. 
tt 
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'r JJU.l: l5D • 
~he ortoot ot int.,..,onoua injection of' Brctyli=, toeyl6to (lOI:J&I'ke boey W'II1Ght) on tho 
orE;Iln - roortA • . raturo di:N'orentinlf· cti.ot:rlbut~ oJ.oos tho cnotro intoatinnl tract . 
"Wan:~" enw-nt• J.ey bulb tot::pora.turo = 29 . 2:!; 1 . 6 ° rc1ati\·a hu:::idity a 72 .8 ;t 2 .0. 

-···7~,---.... _ .. :JrOCACn-A.:i.u.d DUODE:i'UJ!-AORrA IIBUL:-AORI'A LARGE Di'l'l:Sl'llJE R&C'l'U'~~AOP.I'A 

:i\J~. AOm'A 
PllB POSl' PH!: POSl' PRE POSl' pre POS~ P.HK F'OS1 
BR!T BRl'!'l' BRE':' BllE"r mer BJ!m' Im?.'T lli!Sl' DR!T lll"lm' 

l 0.62 0.46 0 . 27 0 . :5() o.r.o 0.39 0 . 3£: 0.27 

~ - 0.30 0 . 29 O. r.J. o.r.J 0 .}4 0. 32 0 . 50 o .r.6 0.09 O. ll 

3 0.36 0 .31 0.23 0.}4 o.:n 0 .I.J. 0 .1..6 o.so 0.01 I O. zj 

4 O.JO 0 .1,0 0 .67 0. 72 0 .45 0.62 • 0 .1,8 0 .20 0 .12 

5 0.35 0.19 0.59 0.53 0 .57 0.52 - 0.34 ..... .. _,., 

6 0.42 0 • .}6 0.68 0. 59 0 .65 0 . 65 0 . 64 o . t=:s 0.16 0 .16 . 
7 o.so 0.30 0 . 62 0.55 0 .57 0.52 • o •. B 0 .37 0 . 26 0 .21 

I 

6 o . Js 0 . 29 o. 70 o.sa O. JO 0. 23 0 . t;() 0 . 34 -D .15 -D.43 

9 0. 2J 0.21 0 . 7J 0.70 0 . 2.5 0 . 27 O .l·.O 0.4() -0.15 -D.J9 

10 0.21 0.26 0 .69 0. 76 0. 68 o.6s - ·~ 0.59 -0.50 -0 . 35 
I 

I.ZA!J 0 • .}6 0 . 31 0 .56 0 . !)4 0 .4,5 0 .46 0.48 0 . r.J. -D .Ol -D. O/o 
tA!Jl!Alm 
.. An cr. +0.12 +0.08 +0.17 +0.15 +0 .15 •0.15 ~ . (JU +0 . 11 +0 , 2'5 +0. 27 

I -f 
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tc::porature ~torentuJ.n ro::e to rda U:tt pre 111jection nluo . ?ho 

roGult 11 th t tho di "fcronoo bet"' on ~ pre injection Wid po t 

injection YlllU!!II tor tbcce tw roE;io!lo nore 0 .05°C And 0 .0\°C 

ruz:pcotboly. ono or thor.o n:~ t'o110d ~t'ic.:1nt At t 5. level. 

~o roz:pon11o of thfl duodcmc n11 alonr tha..c. thll retpon:~e or at 

tho nto::nob And tho Uou:: , tlll:itl£ about 80 cinuteo to roach oo~:~plot-

1on . Attar tva houro it All:() reoownd nnd tho pollt- injootion vllluo 

Wllll onl,y 0 ,01°C 41t"rorent froo tho p~-1n.loot1on lll.ue . •ho re ction 

of the l.areo nte:st ~o too .:111 alcnr ut 1t ovootu:tlly bece.oo tt-.e 

110oond r:oot a!"Footod n:~g1on. ?ho cU. l'cronco t:ot1rcen thll no t. 1.bo 

0 pro- inj cti,n valuo11 1fllll 0 .04 c. Tho reolu::-e.orta t4mpcraturc 

dift'orentialc ~ro inorcuod durlna tho rir.st 2 llOura nrter tbo 

injection or brot)'l1u::. It lotor rcduoo4 to u value lower t:IAn tho 

0 prc-injeot1on \~uo by 0 .0} c. 

B. Roopon::.o to onv1roll":ontlll. coolin. Arter bret;yUUQ toeylato , 

Fig 37 ahoao tbc typical rct;;l:lnr:o (1 :J.n ol' 7 ozporl.a:nta) of 

tho cnctro-intul nal tr.oct. to onviron:JonbJ. ooolins after brotylium 

tollyl.Ato. Tabla 16{a) givo11 Vlllun of the an abcoluto te ercturu 

durino tbo laat hour bot'oN end tho aocond hour of ooollni; uhUo 

tcblo 11i(b) and t'ig }8 81\0 'rallies ot' tho t:orreopondins g,::porot.urc 

41t'foronti.llln durlnt tho llil!:.O parioda . 

rho coat rcaponaive ro61ona or tho saotro 1nteat~nal tr4ot to 

onv ro::::cn 1.a1 cool 03, oro t o lcrso int.antlnc a.n:l. tho rtot.w , 

rollowod by t rlOICAC , ft rtD,P<oll 0 or both tho duo(ionlll:l And tho 

Uo wro not 11 1:1\loh u L o ra bllt tb y ••t:o dorJ.ni ~ AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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'l'ho reopon&O or u-. orean-oorta toeyornturo dirfCir
cntiala 11t v rlouo n~!lono or Uo11 potro- intutln&l 
trtJot to onv.li'OI\!:Ilnt.'l oool1ns - Att.cr brotyl1ua 
t..)oybtO ( 10 cylq; bodJ' 1r0f4;ht) • 'hlolc hOriiODtnl 
l1no i.ndiut.oc tho por lod or coolins . AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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Pis }8. 

~ TI!.,PI!ItATUM! IJI'FVIVIIIA~S 
~ WUUI f)N. 

~ Tf:~IIATUII£ OII'Ff:MNTIAI.S 
1!..!..:1 COClt E NV. 

ll! 
lltUltwt 

'rile orreot or onviroi\Oln tnl ooolin£ on tho orom-oor t.ll 
to pomturo dirt'orentlal:! or various rosiGno or tho 
CGGtro inteGtlnal traot, arter bretyliuc tonylnto 
{ 10 C&'l:s bod.Y l'lo16ht) . 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



I 

I 

•~ ~"".'e~•<:-_ 1 tM 
a.rc• .~t:- dry l:ul" 

-to.c! • etl'fitOJMn t :- 4..~ '1:"- .1,b t~ 

!-:XP·' • • l\IL"tr.A sro:~c 1 

NS"": PC!!£ POS: PeS: 
~- t:d'.' li:ik"' lii:B'"-' t::-"1' 

I nr.:.1 COCL ·~: COOL .. }5.61. I .51> . Q) }5 .07 ;s ... a -
., - ~. St. Y.-19 ;:. . 6} 4.}.6o 

J 135-56 y. . Sl 135-87 35·19 

1.. }~ .12 }1. .85 35-52 .35.1;6 

5 I }!....!.} B-91 ;5l..62 }4.11 

6 1 n.z; I }8.oa }7.62 .}1!.00 
I 

7 32-&. 1. 31 . 6o }2.94 32-39 

e }3. }5- 1 ,1 .90 }3. 61.. }2. 29 

9 J5 .76 }1. . 78 };1.97 3!i . JJ, 

]': I 5s..m. ,51..&. ~6.07 }!i.l.3 -
~· 

"' ·99 
r- }6 ; .. }5 . }0 }4. 07 --

+ 
t;rUL- i'oeylJ,to . _(lt.l.:/l· i r;!~· • ' .• Y •• 

t·'"' • 29 . 2 + 1.6·- rollot"'":' 1 . • .. ··~ • 1 ·• ... . 
- 00 ... -rutJrC • ;Zl.B • 1.5 relt.t'.\"'o '· Uh."' r,l,•. • .• - - .. - --

De 1lte11.;"!. IU:l!.!.' -~-. '}! •.. - r., .. _, -- " 

--~mr: --- . - ;:___ .. = 

P03~' P03'.' PO~-~~··,- Peif PC.J:' P0;;1' 1-" . 

I\' 1'!!' run:: :a.ei' r-.. ~ z;:::· !·~ [--;' --, 
• 

-COOLT.i.U.!' - -

\VJI!! COOL Wl!" cor L 'L: '.L . ~ ., - . .'· 

}5.91 35 .02 )G.OC ,5 .12 • ,5.91 1 ,51. . 98 1 r 
~.n }1. .85 }:..66 }!.. 79 34.00 ~-:8,-- fi'".~!J_~ .--: 

~-

35-90 .}5.16 }'i.97 }5 . 2J }5.06 ,5 .45 '~ . ,, J . 
.!. 

• - • 
35-& ,~.sa 35-74 J!l-58 .}t, .6o 35-47 ~r . ..... ~ . 1 - ··-
}.'...96 }!._.~ 34-9~ }I.. Js -,I..-77 .)4 . ,8 I --· }7.65 }8.52 }7.Cl1 )8.72 .n.91 ,,, 75 n .,,r ,_,, 

-
3.5-19 32.26 3-' -16 }2. 2.} ,S}. Ol J2., •. , 

·' (.' . C" ~ .. ' -- --- ~-

}}.9} ' }2.6~ }3.50 32.1..S .}} . 69 '2-!'!i '~·1l ,ll . '-1' 
- -~ 

.}6.1.6 ,~.62 ~ .OJ JS.ll. r.-; ,16 3S-4!i _-:__~~:· -- ·--
}6.57 ,~ .69 ,56.,.6 }!i.b.) J, .~oo "•· '1 T': 4 ) I I 

'It . • j ---·- ---- --
•• - ~-- - -- -~ 

}S. 'i> } •. ,,, ,,, _,. 'i 
"· . ~·1 '"' ·1., .... 1'/ \.,. . ~ 1' • • • - _:____ -=:. -- ::-· ~- .-. 
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'rJ.BL~ 169. 
Tho ot'toot ot' er.witmmtntal oooliDll on tho orfi&'!\ - oortn "tc-:-·e· -.:Lt~rc dif!"oro"ti"'" 
dil!tr:ibut1.0I1 IL ·,' I ~lltro-intortituU traCt - &ft.'lr intmVC"'.O:III in 401>t.i0n Of 
IlrotyH u-- •~- ' - • · l.OZ~.:"/kc boiy •o~t. 
"irart" 8JUQ<>uai1Lt y bulb to_,c:>nt-uro c 2'! . 2 + 1.600 ro1ativo t:·z:::-idt"" • 7'2 , '] + 2.(t 

.... - 00 -~ 6 -"CoDJ e~t · r bulb to::pomLuro = 21 .8 + 1.5 rolatlvo bmidity c 1.5 + 1 . - -
-,..---. - DIJO!l:;Tl.l)'- I EXP: . ~~~;_,.IC~- I.IZUI'- LARGE lJ l'l'l!S- m:C?Uil -

AORl'A. AO~ ~Dll'l AOffi'A AORrA 
-~ r:os. PRE PO:n: PR3 PO:{£ PR'' FOS'i' pta; POX 

BRET BR&? B~ nRET llJl!!T ~ B . .::r ~ l!J€5' ?l'tf::' 
-

IJ~ COOL 1lAm' COOL VAJll' COOL w.m· COOL WARl' c.:CL -
1 0 .1.6 0 .82 0 .~ 0._36 o. ~9 0 .1.6 0.27 _.9.·-ll. - --
2 o,.~ -· 0 .1.1 0 .~~ 0.66 0 . ~2 0 .60 t.Ui c .. 61. O.lC 0 .,.., . ' .. - .. -----
3 0.31 0 . 38 0 . 34 0.~7 0 .1.1 ·- 0 . ~2 C.5C; C. 61. 0 .2S 0.11 

I. o.r.o 0 . 61 0.72 0 .73 o . G2 0 . 73 O. lo8 o . r:~ 0.12 o. 5-' 

5 0 . 19 0 . 20 0.53 0 ,1.3 0 .52 0 .I. I. 0 . 'II o . ~7 

6 O. j6 0 . 72 0.59 O.IJ. 0.6'> 0 . 61. o.c.s 0. 67 O.lG c .• ~j 
7__ o. :ro 0 . 79 0.55 0 . 66 0.52 0 . 6) 0 . 37 0 .78 0.21 0 . &,2 __ -
8 0 . 29 0 . 39 0.58 0.75 0.23 ' o. r;<; O:.l!t 0 .65 -0.63 +Ci . 02 -- • 
9 0.21 o.•B 0 . 70 0 .&, 0 . 27 o . 36 0 . 1..0 0.67 -0. 19 ..().28 

10 0.26 0 .29 0 . 76 0 . 85 0 . 6<; o. 79 0 . 59 o.n ..().35 ..0 . 2-i 

Lll.W o. '1 0.51 0 , '11. o.Go 0 .1. 6 0 .55 o.u 0 . 61. ..() .01. -+0.1 ~ 
!'i..'Al-JDAI:D 
~IIA7ICXl +0.09 +0 .20 +0.15 ~.16 +0 . 15 +0.13 +O.ll -+0 . 14 '!_(). c;:J -.0.26 - - - - - - - - -

.1 
~ • 
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'l'AT LE 17 

Sus:-o.ry or chliiii!CII in tho CCAD Tli}UI'~ ('~ U!o D!" c.r.-!lortn 
"ton.erature di ·rorontinlo" diotr.U: t \ t;1lotro 
intootinnl traot, ir. rc::poncc t.o en'ftrnllll&ntal ool'l.ns -
in the control eJporiamh ac; well "' rllu::: 
Touy1ato (10=&/kg body noi£bt). 

S'l'O!.!!.CH DUOIEHUll ILEUl! L&~!: !ll'CTUl' 
DITZS'l'D:'E 

CQ,'TROL + 0 .18 + 0.09 + O.lS + 0.]3 + 0.15 

POm: 
Buz;rrLilll! + 0 .15 + 0.05 + 0.()9 + 0.17 + 0.17 
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•1.3)-

~ 1 eAr t . 'l'ho dit'f'or- ""::: .. 
ve.lu a or, to::3ch-:~or..a to::p~rat..a'C ditforentiala ns 0 .15°c . Thh 

thoU£h :1eni.tic4:lt (Pc0.01) &II l t:OJm in tllblo 17 to to e. raduc d 

raeponoo to nviruntlOntal coolint; . !'b dif.toranco bot.lrccn tho 

Fo11t-eoolU!t; and pre- coolin& vAlu a of tho duodcnu::-;lOrta tqoZ'tu.ro 

dil'foranti!Uo Willi 0 .06°C . ?h.l.~; I'Tilll not a~H'ic&nt (P=O. ,.) ~hill 

v::.c ah01m in table 17 to t11 A roducod raopon:.e . The 0 . ()9°C di.tr-

orenco botwoon tho pa:~t-cool.ins pra-oool..ill£ llcu:-sorta t.eCj)OZ'ture 

cU.t'fcrentinh wa.n not ai~ricant (!'::0. 1) . It ns &lno aeon to bo 

A cuob reduocd rc11ponoo to CllTirD!ltlent&l coollns (Seo tnblo 17) . 

Tabla 17 c.'lowo tho roapc.nco or tho lArgo intoat no wu not A!'t'eotod 

by brotylioo to~lato. 'iho lar0o 1nloctino-aorto toapora.turo llt'i'-

orontiaJ. ror;o by 0 . 17°C on onviron:ont&l cool.ine. 'i'hia o round 

0 111gnit1.DAnt (Pz0 .01) . i'ho rootll:l obo110d 11 rl:.e 0: nboul 0 . 17 c in 

1 tc tc:~pcro turo ri th ro 11pocl to tbe aor-ta on cool • Jio rioo 

®II ll~icant ot tho ~ a.n4 na infaot on onhar.~ ~ n.a :moo to 

onvir~ntol coolinc. 

J!11pnti.o Portal Vein . 

A Roopon o to bNt;ylill:l toqln t.o injeotion, 

li& 39 4howa tho typiclll raaponoo (l!oan or 7 o:xporls:onta) 1:a or 

tho 11v r ond itn aoooiAt..d \caaoh to the injection or brocyliu::~ 

toll)'l&to in the tr:l:nJ onviron::Dnt. !able 18(a) sivu nlucs (!loan 

o!' 10 exptr!Ntnto) ol' tho boolute t.ocpcrnt.uru of tho liv r ;1 ih 

nuooiat d Tcatoltl dur 11(; tho J.Aot bot.r boron- Gild tho :oooond hour 

ot'ter 1njootlon. Illble 18(b) and F16 40 lve tto corroapo ~in 
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0~~------~~------

-~ 
ILl ..<JI" 

=· .. 
,. 

I ~ I I 
LO ~ 120 'W 

0--0 ~ q 

• · • Qf I I 

~ v.E ••• t.~1•.s -

e--e HfPAliC VEIN 

HEPATIC 
.. .. PORTA, 1E •. 

'i'h., ro1pon o or the organ-aorb t.c erat.uro d1rtor
ont1alJ " tl'o lt 'For and 1 h oaaoc14tcd vuecl11 to 
tho inJOctSon ot Ol'Ot)'li• to11ylato ( 10 J:dke bo~ 
11'0~ •) . ArJ'owG indiC!Ito tho tiJ:o ot inJection. 
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Pi& t.O. 

-... 
.: o s· 
w 
u 

w 
w 
lr 
C) 04' w 
(') 

z 

--~ 
lr 
w or. u. 
u. 
c3 

w 
~ 01' ,_ 

" lr 
}tl 
o; 
• w ... 

HEf'ATI 
PORTAL VEil\ 

, 
LIVER HEPATIC 

VEIN 

0 TEMPERATURE OIFFERENJIAL S 
PRE BRETYLIUM 

~ TEMPERATURE DIFFERENTIALS 
~ POST 9RElVLIUM 

WARM 
ENV 

~ho ot't'oot or brct,yli~ toa,ylAte ( 10 llfll:6 bod,y Wllisht) 
00 thl Or61lll-DOI"t4 tocpont.lU di!'fllrontlala Ot' tho 
liYor nnd ito ouociatod nacela . ( ll"l:l onvironaJnt 
onl.Y) • 
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?ABU! 1&. 

~bo crr,..A• ft,. '~~r<Jtylil.c to~SYlAto (10::.:!/kl; bod,y n16ht) t:;iTf1n .tntra.vonoullly or 
t.o::lpor tur- aurcd in tho :\ivor •...nc! ita Ar::.aoi.Atod ~:~cole - in tho "c.rr: 
~· h.niOWIIen.t . - Dr.f bulb to...-pora.t;U"O = ~ . ~ !: 1 . 6 rolativo r-u=J.dityw 

~-

• 
-

!'W'l. A ORr.\ II!!". PORI' VEDI ·LIVER HEPJ.TI C Yr. .IN 

P!t! POST PitS POS'i' PRl> POST PRE POS'I' 
NOS. E l"re1' I!~ L~~· IJRF;T BRET JUtF:C D!li!':' Dt!!-S' - \tAR!' liAR!! l'l.UL: \.:IJ»~ ll'AB!! JI'Al!l" I lAid! "IARJ1 

l 3}.97 ~ .. . .)4 "'- · 37 !4.n _51. . 29 .54 .69 j4 .1.2 }1 • • 70 

2 34-90 }5 . 61 }5.!.0 }6 .07 • }5 .1.4 36.~0 35-t.} }5.10 

3 ,...,. 35.12 }4.61 35 -35 }4 .61 .55-37 }1,. -59 35 .}6 

,. ,. -95 >,<; , 51: }5.27 31i.8} ..... . lQ 35 -Bl. 35-21 35 -76 

5 }5-98 'l5 . Bl. I }6. 20 }a .05 } . .! . . ~ . r.6 .. 6..t,..B }6 . 2t. 
-

6 }3.65 • "-·'- }4.01 ;. • 1~J .);. .1_ }4.88 ' ·"'·. }4 . 82 
·- - - -

7 }6 .0} 37-26 36-29 37-53 }6.}6 37 -55 ,r... . J;;. 37-57 

8 }2.45 32-64 32-74 32.87· J2.87 }}.05 }2. 79 32-9~ ---
9 33 -06 33 -35 }3. 28 33-55 33 . 1;.1 33. 7') " ·29 '~ · 57 - - • --

10 35 -92 35 -75 36- ~!t 35-99 .}6 ·'.4 JC.l9 }6. 21 36.10 
-~ 

- - -- -EEAn }!..52 31.--99 Jl• .8} 35-28 }!t .;'l. 35 -}9 ~ •. ss 35 . ,32 - - _, ---

.1 
'f 

' 

' 
I 
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Yal.uoa of O~orta te~~perature cl1tfueatiah. 

Thoro na no carlcod oha~o in the Ya.luo or too ror.Al. .ain

aorta tomporotu.re dirrero.ntia.l on tho lnJ cUon or bretylill:.:. '1'ho 

d1 t'oroneo between tho pro-injooUon and tho poDt- injootion TIL uu 
0 

w; II 0 .02 C. rhi:J WU t a tiat.inolly 11 ~Pliticanl (P = 0. 7) . 

B Ra11ponac to onviron: ntal c :)]1Juo attar broD"Uw:~ 

Fit; 41 ahor.o tho t.YJ!ica.l I'DIIponoo (l!oan ot' 7 oxpor.l.ocnto) or 

tl'.c portal. vein-aorta tecporatl.l:'o ditterontialo to environr:;,ntoJ. 

ooolinE;. .able 19(a) c1.ea vcluno or obaoluto ta.:pernturo~: durillll 

tho laot hour before And Ulo eoo:u~d ho\U' or on1'1roc:::=nt.nl. ooolin.s. 

?able 19(b) and Pis 42 sivo the oorroopocdinl; valuos or orcan-Dort:l 

tompornturo diftoront1ol.3. 

It io oooa. 1'ro: tto cbovo tablca anC srnphro tbot thoro ~ca n 

I)J'OdwiJ. increuo 1n tho vclut a or tbc bopntio portal vo1r.-nortc 

to porcture dift'orentiolo (;;.uoiJ:t onrlron::onta.l O<lol 118· !he ri::o 

or abo~~ o.o8°C in ,ho value or the coan tecpernture d.ittoroa.tia.lo 

durin& ooollns no a1611it'ioo.ot (.P::0.02) . Table 20 Ahou U\nt 

brot)'liUD roduoed tho ruponGe of' tho hop:.tio port&l vo1n by abo1.1t 20;.. . 

rho Liver nnd Ho~t1o Vein 
A. c.,, ... M .._ ~..,t.- ... ~'"" '"'*....,.._ 

Proc:1 f'1C }9 it can bo !lOan thAt tho atroct of bNtyliUI:l injection 

on the to::poraturo dirtorontial botltoen both t.bo liver and hopatio 

voin nth roapoot to tho aorta, na vo1y altsht . 1il; 1.0 and Ulble 

16(b) &how thAt tb d1 ·r·ero oe in tr.o nluo produced in tho liTer 

0 0 
and epatlc nin rupeot1vel.1 oro 0 . 01 C 11nd O. O} c . '!hue an b)' 

DO Mano atsnit1cant. 
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I 

!C 

" • 
• • • 

I 

eo 

• , , 

I 
120 

I 
150 

TIME '"' 'AINS -

m---<:1 HEPATIC ~Ell• 

.... ... HEPAT\C 
PORTA ~ EN 

."ho rollp<..nto or tho or an-aol"ta t~rahl'lt d1f'~rontinh 
or th linr e.'ld 1 ta auooiatod Yo tela lo en'Y 11'0IIIl!!atal 
0 o.1 11.n .rtor brotyl ha tocylato (10 C(/ll:a bot\1 -.1aht) 
'l'h1c horltan a1 Uno 1ndioatos r erlod or ooolint;. 
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--LiJ OS' 
u 

w 
w 
cr 
:B 0 4' 
a 

• • 

VI O·J" _, 
4 ... 
z 
w 
a.: 
~0 
u. 
i3 

w 
0: ::;) 0 ,. 
~ 
0: 

If .. • 
uJ ... 

LIVER 

~ 0 0 0 

0 0 0 0 

0 0 

I 

0 0 

D 0 0 

~TE'~PERATURE DIFFERENTIAl , 
~ WAR Ef'IV 

E DIFFERENTIALS 
-..: 

POSl 
BRETYLUJM 

'i'ho af'foot o~ anrlroru:enta.l coolin& on tho organ
aorla to "'!CI"'Ituro diN'crent.Wa or too livar nnd ita 

011::ooiotod VlllllOlD nf'tcr broLyliUII tooylato ( 10 ;:a/Jeg 
bot\Y •oisht). 
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or Liver a r ter 

lrro:: f 41 1t un be ec~n t t bo!ll the liver c~ ba '1c .o...c 
• 

rocpor....:od Ul env1roz~nt&l ooolu:a. 'l'h livor--~rtcl ta:. ere~..rc 

dit"foro:lt14la inen'S:lld b)' ~J:t O .~C , ~t mz: !Wt S!.D:i C!l.r.\ 

(Pc0.1) • Tiloro na a ri!IO ~ 0 . 1t°C i:l t 

hop:.t1o voLn - norte t<:- orct.uro dif'i'llrontiAl. on ooolizlc . .'hia r.:: 

t'01.:~ aignif1o&nt (Pc0,05) o 1' 'ble 20 I 0111 that the II ~OC\ f 

brotyl1u= in roduoi.nt; U10 l'IIZ~?tml: of both t~ lb r 1 ho t 

vain t-3 oooltns w=-11 only cli6J tl:r coro tA&n tbu ernrot o:1 tho onu 

vain. 
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'i'J\3"'W1 l9A. 
nu. orroot or tini:rulZmtal oool1,- c~ t"lo nbaolut.o t~or'11Luru'-'tiiW..d in t~ 11· 
ita Alll'l""~""tr-..11 ~~~p~la - a1"1;or l.rl~nn·on:l\111 1nj.,ot1on .,f- 'lrotyllws to~,-lato (1~ 
woisit'" '1 . 

"1111.1"1:1 · •n-t - dry bulb to?oratw-. • 29.2 .:.. .• 0" rolntivo hi.:Jiclli\f • 72. u !. :> .o; .. 
•cool' e:rxvD '"'"'unt - dey bulb tc~orGturo "' 21. 8 ! 1 . c; · rol.Ati,•o bU<icllty • 61.5 !. 1 . 

:t:1PZ. .AORlA H!? • PCUl' • V=.:u~ LI'.'Eil fmPA'l'IC VEl'. 
-

JT03. \Wl]) COOL UAI!il COOL VAnl! COOL WAJU' COOL 
- - -- ..-~= 

l .}5 .61 }1, . 66 35-S1 3" . 16 y; .oo }5.12 }~ .99 -~·~ . ~~, 
•· 

2 }4.. 34 ~.19 J.'· • 74 ;sl. .66 ;54 . &. ~--79 ~ ... c•, ~ ... I l 
. - - - 0 - -,L ·-· 

3 35-56 3/. . 81 }6 .06 }5 . }2 ,S6 . B 35 . '· s }6 . 10 j~ .J.(j 

-- --
4 }5.12 ,5J. . S'. .35 _,. 7 }5.23 35 -1.7 }~ . :'?. , .. . ,6 }'• .l fl -----
5 35.61 }!. .fl.. }6 .17 3~ . ,51 ~- 27 ,5'; . 2r; }6.16 ,. ., .. " -- ----
6 ,._,., 

33 -91 }1. .• 73 34 -U ,..6& y. .}7 }'; .02 ., ... ~-~ • ;I -- ' 
7 37-26 }8. 08 37.65 ,36.58 ~7 -66 J8.58 37-69 ·~ (/' ., . . ' - --
8 }2. 61. J1 .fiO }} . lC }2.17 }}. 00 32 . ()C) JJ .OO }<'.C1 

--~ 

9 n -35 }1 .70 l3-5E ,52.19 .3.3-76 J~ - 26 }}. 71 }2.}.3 

-· 
10 35-76 }4 . 78 J6 .17 35 -27 }6 .10 .)5 . 21 36.06 }!;..2~ 

- -- ----~-

L~; "'-·'' }1. . }6 };o . }S .3t. . 6} }5.4.). ,., . "' Js .. n }1, • ! ;, - ~-~ 

! 
~ 
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'J!AI\I.'P. l9J!. 
cline c:1 tho orc;m.n - 110rt.& "tc---;"on:;turo (l1N'eront1All:i• 

coaalll"((l\ • ~ +>•ft ~ •~o: ' 1 aa::oc1Atcd Tcacolo a.!'tor intrcvo:1oua inJoot.lon cot brot ;1 1 
toeyhtlll , l~ / _ ~ ~v_.. t) • 00 
"11'Bm" e.mfan'Wlt - dry bulb t.o.._....,.,orct.u"C = 29 . 2 • 1.6 rolati.vo h\cld1tv • 12. 8 + 2.o; 

-.. - 00 "' -,. _ _. _ _. __ _ L .. -..1..11 -J.&~-- 61 
"Cool." omD:••••a.t - iJr7 bulb tei::'" orcture • 2l. . ts ! .1 . :> 

t:1Pl'. !I!P. PORr VZI!:-Am I.IV"..Jl - AO~J.. I!KP. VJWI-AORl'.A 
·-

nos 
IWt.l COOL 1(&R'!' COO!. IW!1' COOL . 

l 0 .}6 0.50 0 .}9 o.r.6 0 .}8 0 .1.1"1 

2 o.r.o O.J.!) 0 . 50 o.Go u , !jl o.Go 
·-

} 0 .50 0.51 0 . 57 o. G2 0 . 5/. 0 . 6.5 

4 0 .}5 0 . ~11 0 . }.5 0.}7 0 . 21. 0 . }} 

5 0 . }6 0.1.1 0.1.6 o.u 0 . },5 Q,l.} 

6 0 .}0 0 .40 tl . l.} 0 .46 0 . }9 c.s.. 
7 0. }9 o.so 0 . r.2 0 .50 0 .1,} (I • !ilt 

. 
8 0 .46 0.57 0 . }6 0.49 0. }6 O.UJ 

9 0 .2} 0 . 29 o.u 0. ,55 0 . }6 0 . 4} 

10 o.u 0 . 4~· 0 .}1. 0 . 4} ' . }0 (. . 4~ 

J!I:A'/ o.,a o.v; 0 .42 0.48 ~I- C. . J9 0.48 
S . D. • 0.07 • 0 . 08 !_0.0'] • O. O'l ~0 . 09 ~O .Oj 

- -:: . - - - - -- - -
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"' ::.ry o" chan.:. a o • e C' :- :.:1 - aort 
•• l re M.."T rc"t• :" acu:-od in t llTor 
a coel t. TOll& A - in r- e...U«~••nt. l c 1 

duri.nt ~ CQn 1 ta and after ret i t la• 
{ 1()--.....::/JQ; b~ oi •) . 

ImP.u'"'IJ LIV".JI IIlPA."'' 
POW !AI. VEil 
VEIJ, 

-
cafi'ROL .. 0 . 10 • 0.10 + 0 . 14 

P001' 
DRrl'TLIU! 
_()SY'IJ.TE • 0 .08 + 0 .06 + O. ll 
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- . tX. 

1 t<¥yl 

orat ,.. diatrU..ut 'Xl 1.11 ll .. · n ira~ n .11-

~ h e &l.n: ~ n ~o]J• . P :1011t w r\ &II 

,. • e oct 0 

block•dc on t a ab 

lovol of tho ortae-~r 

or th 1: a t.ro >.n t r" 0. 

TODaola . •~'.o orroot f . ..... ._. 0 

c and cbol 1:: 

rlrU:utlc:l "- ll 

r \:;; 1c:J 1n eac ro en 

Y r r t i II CIII:IOC d 

D I'O:IM!1U ot t.~ abovo 

c 

=on tionod ogiun11 or U ooro '"41& m rcn::.ant.al oool v:: 11 

oleo a~udlotl. rotylho to 1 tD •• 111 ln UJ 11 of 1()::,;/ boey 

~ ht. ( i.Y, alon 1Jlj ot 0 ) , t. nnV nu Jll bot' or. tho injoo-

tloll or 1 ::/kr., ~~ ,.. n a w to . :14 43 -0 a tho 

roaction u ho bl ro auro to t 11t.n:.tion of bott dru; a. 

fho !'all in b . • rooor cl lJ. 

on tho ovorn o. .t't.er • 1 

Tho Gaat.ro Introtlnal LrAOt 

A. Rcaponac to tho 11 

ond ntro; n 

p~ 4lt GhOWII tho 

lnj oti ll r both brot ·11 

of re.turoa n 

I laGt &\:. Ut iYO to !:OVID ainut II 

ou 

bUiUJd 1 II'Or lo ol. 

• 

tro 

tro 1ntut1nal tr c I. to t 

no . .abl 21(n) 6iv :1 nluoo 

var1ouc rosi no of tho a:.tro 

lnt atilll:ll tract, ono hour foro and a.ttor tht rooond h r o • o 
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l'J.a ~, . 'i'bo orroct of' oicul tanoouo injoot.ian or brt~t)'l.1UII toayl.Ato ( 10 IIGflc& 
bo<lY woi.ght) and ntrop1no oulpb!Lto ( 1 cc/l:l$ bocl;r n1£)lt) on tho 
blood pro11~. 

I -f 
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dru&•· -&bl 21 b 

JLl a 

:s:!::O pa r1 o& o!' t.l • 

• inject1Cl:l ~ a c:u-.a~ • • eo!: en o 

tun di to nt1&1 a o he at= ch. 'me ditte A!! co te t1n1 n 

(P • 0 .1 ) . 1'ho d..iodAinAl- orta t ersturo ditrerantial. 

by 0 .12°C o.ttor tho i.njecti 1 ot both .:.n..::; • Tho re ct. t 1!1 

iloc - aortG. t .orot.i&l artor ~ e Il.'l ot 
0 druj a ne 0 .07 C. Tt-.o lll.r to~:t ne-aorta tc:;;eraturo Cli.t't'ore:ltiala 

aot reduced by 0.04 °C . .ne ~act on :a rectu:: to tn 1 ... 
quito W11quo , 1n tho t, lt 1 he U.,. re en which l!iQla,ya an 

incrouo 1n t e JOroturo dJ erent cJ. with re ere • t a 11 . 

The rho " a 0.14 °C and H a a ni!"icant (P.O.O!I) . 111 21(c) 

llhcnra • oo._-pariaon otwoon tbl orroct or atropine c.Jlp ~tc. bret.:rliWl 

toaylato and 11 oocbirlat1on o: bot!\ 4ru a c:1 the lovolD of' tAc orat.uro 

dit'toront!Ala. H. can tJO on tree t da tmt he offoot or 

0 ultrulooua injoot or both ~ 

.. tJ ... ro JQI a b1wr roduotion .1n • tell eroturo i!'forant-o. 10-. "" 

111111 or uw nooaob, d110 onu::, 11eDC, and le.rco into at.l.ne b u1 fhur.. 

wet.& an inoroaoo 1rl tJ l&t of tho roct1.111. 

B. Ro 112onVJ to onrlronr.cntal cO:"Il n a rtor both brotyliu- r. 

lropino. 

r a o:~oo ,::- .o a ro intllatl.nal tr...ot. to onY ron-
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> 
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I 
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I I I I ~ 40 eo 1:10 160 
II,_E IN "' o;s -

• • DUOOE~ . ..... ~fO '-<ACH A A IN}::t~e 
-- _. IIEC!l\JM /l,-6 I LEU"' 

I uo 

'l'he reapon110 or t.h organ-norla toCiJorature d.irroron
tiDl or nriouo raslono or tho aaetro int.c~tinnl treot. 
to 111z;ult.AfiOOUI 1njoct1one ot bretyll\11:1 toll,)'lale 
( 10 ~ bo~ n101t) and atropine aulpht.te ( 1ct/lc'3 
bod.V woil;bt) . WarD o:~YiroCIIlnt onl,y . U"ron in4icala 
the ~0 or injoot.lona. 

- 1U -
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1\ " 

~ Ill\ 1\11 1\1\ 
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~ 1\1\ /Ill 1111 
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"" 
1\1\ 
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• 

The orroct or a1.c:.ultanoou:s adniaiotro.tion or bret..rl1~ 
tollylnto l 10 l:llYkt boclJ ll'lll~bt) Md atropine aulplmto 
t 1 =tf~ bo4,r 'IIOigbt) on tho or6an-:~orta telzpo mture 
di!'t'o~ntiah of nr1.ouo ntgion a or tho 64otro 
intoctinlll traot . 17nm ondron::tJnt . AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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• ~ADLE 2ll . 
'tto ot'tect or intrann~ inJection ot both Brotyllu:: to:~ylat.o (lO::;o/~ bocl.Y wo·[6ht) 
and atropi.'UI -··• _,__, ':l (J..cdJca bocl,y wo!oht) on tho a.b:10luto to·-,ora.turo clilltrlbution 
o.l.ong t''lc ~ Hl'ttnU tro.ct - in the •wllr.ll" eD"ti:r\laNnt . 
""•U";l" tntb oaunt: :Lr,; bulb to'=IJor&turo :: 29 . 2 !. 1.6"" rolatlve h=idity = 72. !J !. 2.0: 

-. 

EXP.i'. A0ll1A S'i'O: :\Cll DUO Elm! ILB11'.! ~~JtC!: nl'TES'l'- RECTLt'' 
I:iE 

PRE l'03'T p~ PO:n' Pl!3 P03'l PHB POm' I PBS PO~ pr·~ .ros·~· 
HOS. "u; 

B<rn! 'BOrn Baril sam BO'l'fl :BarH 00'1'1{ BOTH nonr BO'J.";I 

'ilJJ!!! llAml 'lfA.Rll UAJtl :7Aml ft'AEJ \WUI 1Wr.: WAR! 1f.AR:1 \7ARlJ ~·1'Ar..!.~ 

I l 3}.Bl }}.In 34.}1 ,. .08 31· ·57 34-}l .}1..21. }4.18 }' •• !,1 }4.04 JJ . 6S .n -9'> 

I 2 34 · 73 35 .07 35.26 35·52 . 35 • .}7 }5 .1.8 }5.2} 35.1,.9 }5.13 3:0-53 }4.Go J!.J . :U. 

J 3.5-U 35 .1,.1,. 35.87 35 .!).4 .}6.20 }6.11 }5. 7l }5.69 .35 -95 35 -94 .35 -18 .ss.,:.; -- - -- . .. J6 •. n }7.0} }6. 75 37 .u 50.93 31.~ .37 .10 .37-75 }6.94 37.69 }6.28 ..57.0$ 

5 .35-95 .37 ·99 }6.52 }8. 21. Jfi .ru }I • }6.}8 } !) • z. }6.!)1 }9.53 35-76 37 -95 

6 }6-46 }7. 93 37.01 }:1. 4]. .}7. :n · _;.- . D- }6.96 :}8.29 37.07 }8.50 )6 .4), 
I 

.57-90 i 

7 }}.66 .}} . 62 34 ·'· 7 }' • • ,}S 34-37 I,_ . 5 33 -92 }.3 -91 .51· . 1.9 34 -37 .1.5 . 82 ,,} . 40 

8 }J.&. }4.9J 31. . I.J. J5.2l 3/..}'. » --. .;.\...- .31·. 31 3~ - 18 31. . r.o J5 .t.9 }3 .97 jt, .66 _, 

9 . }7.08 }8. 72 }7.61 39-29 }7. 71 };I . r.J. :37. 81 39·52 37 .48 .}9.21. .}6 . 72 JJ. 60 . . 

I -
CA!l 35 -25 ;.6.0.} Js .eo ~ ... 7 35.91 }6.57 .}5. 73 }6 ...... 35 . 82 ,36.56 3.5 -lG j,; .o:. 

- . - -·--

.1 
? 
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u:m.'!'! 21!1 . 
'1'bo ot'!"oct o1' intro'lonouc injcotion::1 of' both Brotyliu::- to~"'l'"'+" f ltr4 .. - body woi~Jht) 
Md att""ftlft• ... ~ft>-~•11 (~ bod,T •;cit;rt) on tho orom- or• ·• ro df.rfcn::nti!U" 
IU.::.tri o 'ti ·• ~.e l'!l:lt"r·a iJ::tc~:::. tre.ot in tho wa:. errorm .. o.t. 

- 00 
"ITo= •UJtuo•a:nent = <1r:7 bulb torpora.turc = 29 .2 + 1.6 · , - .. 72 . 8 .. 2.ct: -

EXP1. - 'Ol.:AC" - .. - - . 
DUO:Ji::lUl' :-

.__._.. - -
ILElll.'- Ll.RSE m n::s- JU:CTU'.! -

AORTA AORi'A AORi'A TTIU: AORi.'A AOI'C'A 
• -,.os PK!: POST PRE POsr PRE POS'l' PRE POOl' PR!: PO!>'T 

•• !ll~!Dl ADI.!IN w.m: J.n:m: AD!'DI AD! "'N A!ll$ . !J)llDI AD! till AJr'D( 

nm: if.ABJ! \UJ!l! 'IW!1! 11.llll! mmJ i1ABll 1l/J!l.f UARI.J IT Am! 

l 0 . 50 0. 27 0 .76 o.so o.t.o 0. 37 0. 60 0.2} - 0.16 ... o . 1.5 I 
2 0.5:5 0.45 o. 64 o.u I o. so 0 .1..2 0 .40 0 .46 .~ . _, .. .. 0.07 J 
} 0.46 0 .50 o. 7'9 0. 67 0 . }0 0 .~ 0 . 54 ' o.so -(.. ~" -0 . 16 

4 0 .42 0 . }8 0 .6o 0. 57 0.77 0.72 0 . 61 o . o~ -o .o5 .;..() . 03 

5 0 .57 0 . 25 o.r.,6 0 .33 0 .4} 0 . 25 0.56 0. ,54 -o .19 -o .Q4 

6 0 .55 0 .1.8 o.r5 0.15 0.,50 0 .}6 0 .61 0 .57 - 0. 02 -o.O} 
-

7 O.Sl 0 .76 0 .71 0 .63 0 . 26 0 . 29 0. 0} o. 75 •0.16 0.22 

8 0 . 60 0.28 o.so 0 .}} 0. 47 0 .25 0. 56 0 .54 0 .1} -0 .07 -
9 0 -53 0 .57 0 .6} 0 . 69 0 .73 0. 80 0.40 0 . 4"1 • -0.}6 -o.l2 --

1-:::AJ; o.ss 0 .41. o.t:s 0. ,54 o.r.s o.u 0 . 57 0 .5} -0. 09 oo.os 
• ·-S. D. • 0 .10 +0.16 .. o .1 :2 !.0 .15 +0.16 !.0.19 +0.12 +0 . 1.4 •0 .15 •0.12 - - - - - - - -- -·-·-·--- -

.1 
~ 
I ' 
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Su.-sry of tho ohana 11 in the cun valu:~11 of U..e or en -
o.orta teporo.turo d1 "r'orcnt1&111 d1atr1but.td &lo-s tho 
&tllltro irlt at1n1.1 tract 1n rupon110 to tho 1njoction of 
a tropine DulpluLto , llrotylim tol)'l&to and a coabin&tion 
of both of them. 

S'i'Ol!ACH DUOI~.:"'l! IU!lll: r.au:n: l!EC1'Ul: 
Dl'i'BSTIHB 

!.TiOP'lliE - 0. 0} - 0.08 - 0 .06 + 0 .1 - 0 .02 

BRE?YLIUJl - 0 .0.5 - 0.02 + 0.01 - 0.04 - 0 .03 

Bm:l'YLIUll 
JJtD 

A!'ROPni! - o.u - 0.12 - 0.07 - 0.04 + 0.1.4 
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-15}-

tor t in. ct •• brc f;y:!.i u:: 
• 

0 22(c.) 
Ill 

!:O!Ul Vlll.u; C o.' tho w•rO n .cot .. nnl tn;o 1urin
0 

t!!o hw.r ot'a 

and the oonJ our ot' onviron:::ontal oooliJls. • blo 22{b) 

corre:spondiJl6 organ to o t1or11 di oranticla dur.u~ t o G"NI pono 

Thoro ns an incn:~cuso in the val ot tho cta::::~ch-4orta to -:lllr-
• 

atun:~ di:t'foront.l':b dur- no environcontal coolin&. :-tho rieo of 0 .15°c 

~rno atUl ll.lsnificr.nt (1>;:0 .0.!;1) . i'ho duodonu::>-!lorta tea;>oraturc 

diN'orontia.l:s di.d not increa.t!! :suatanti.llli.J' d~ enviNn::ental 

coollJlc. 'i'l-o rl 11 only 0.01 °C . '.i'ho Ucll.c-sorta. Wll or t <1r0 

difforont'!Llc 1norouod by 0.06°c c1urint; onv.l..ron:!:snta.l coollnc. ?ho 

larc:;o in t.ent1no-Aorla. to:I)>IIra.ture Jlrt"or-ontinlo inoroncod by 0 .09°c 

dur.illll ooolinc. 1'ho inoro co .1:1 !.he tcaporaturv dll"!'cr-ontia.b or 

0 tho roctUil with r!!llpoot to tbo aorta. .-:111 0 . 21 c. ?hl.a w 11 follJld 

aisnificant at thll S lovol . 'i'Ablc ~ ahopa that tho ro11ponr.e or 

tho :rt:=oh to onviron:lOnW oooUnc nu only 11118htly r-oduood • llo 

that or tho duodonUlll 17110 rl..~ knoolrod orr 00 1 tol,y. Tho 

ro aponco or bo Ul the Uou:: and lnl'{;o inlooUno to onvmnncn a 

ooolino wcro heavil)' roducod . 'l'h rea noo or the rootu:: on U other 

hll.c d, no onhll.D oo d by ll o th druo o • 

Rotmonao to tho llir.ultGnOO'It lnjoot1 n or both brat.yliu • 

48 gbo o Lm ~'~' o t1 n of o 1 vcr nd itc acBOciAtod \'e:S h 

• • ble (a) ivu 

• 
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.. -e R£CTIJ., 

A 
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160 
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200 

..o. LARGE 
A - ltiTESIINE 

6--6 li.EU·~ 
Tho roaz!once or tho or&Ul-aor a ta eraturo dlrl'br
cnt.lah or vuioua res ona or tm sutro intoat.inal 
tract to tnvlrcll!ll!ln 1 oool1ns at'tor bre~l1.= 
t.oa at.o l10 ~ bo \Y r;o1sht) end atl'tlpir.e 11ulphato 
( 1 "/lr bot\)' we14;h1.), .nick borbat.al 11rt 
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~ 0 1,'. 

< -..... 
~ 
u 
16 o:r: ... 
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l: 
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I ' 

• 

i':. 

·-

StOMACH 

I 
llEUlol 

1'7i""i'l lE"'PER ATURE OIFFEREN11ALS 
IA....:J POST BRETVLIUM ! ATROPINE 

WAR~ 

0 
TEMPERATURE DIFFERENTIAlS 
POST BRETVLIIJM l ATROPINE 

COOL 

l ARGE 
IHTESTt"" ;,"~ 

r 

• 

'1'htJ oN\Iot of' enrl~ntAl oool.il'ls on tho oroan~orb 
te:;)Croturo dit't'oro.'ltla.lt or nrtoun "glcno of' t'!:o 
(!l!ltro·lntut1nd tr~~ot, artcr brtt)'lia:!l t oeylAto 
( 10 1:1/k& body n!tht) lllll 11troplne eulplnt.e ( 1 r:Q 
~ 'b:>\\1 soi6)1t) , 
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'r£1\'!.E 22A . 
'l'la oN'oot or e11:nt"' mtal. c:~l1ns on tho ablloluto teapomturo .lill"trib;.~tio:t alar..:: t 

atro -l.fttcnrl•- • 1ntraYono= injection a or Drotyliu:~ to~lato (lOJ:Ii'/J::s 
••iat" - • ::- - ·~~-'"'"'"" ,lr.t/te bolSy vo1Ght) . 
"l'ar.:-• enwttua»>CDt dry bulb to::pomturo • 2'] . 2 • 1.600 rolat:ivo b=id1ty • 72.8 + 2 .0, 

- 00 -•cOl)]• emtb:••wnt - dz7 bulb to::q~onaturo " 21.8 • 1.5 relative bu::idHy • 61.5 • l .• a;, - -
!'!XPl. .lOaTA otcn:ACII DUODZ:llll! ' ILEI.Il! LAR',;E D ii:'i-:8- ----- ---- -

ru:cr~m 
?niE 

• 
NOS. POS'r AD:!DI P03'l' ' AD:"Dl 'PO:JT ADtml POST •\D~tiU . POST .t.D'llli P03't AD!'JJI 

tlAJ!ll COOL ltlrel COOL liAR!! COOL 11Ailll COOL ;ww COOL llAJr' COOL 

1 :n.Bl }2.93 ~I .08 55-57 }1. . }1 '' .1,5 3/ • • 18 }}.26 J/. .04 }}.2} }3 .96 J} . lG -
2 35.07 ~· · 33 3!">-52 3' •• 99 35 -48 3/. . 76 35-t.9 }I,.A6 }5.'i3 ,31...89 }5 ,lJ. , •• • I, I') 

l 
f 

3 }S .I,J, }1..}1. 35-94 :l4 .97 }6.ll }5.05 35 .69 }1. -59 }5.(~ }I. -~1!. }5.lll ,}8 . 28 

t.. 31-03 ,56 .81 J7.U }7.}1 }7.60 37-45 ,.,. • 75 "5?-59 37. 69 '57.62 }7.06 .n. ::-o -
5 37-99 }8.,30 }8 . 24 }6.73 }6 • .}2 }9.64 }S.zr. }8.75 30-!i~ }8.9J, . 37.95 3& . :?1 

6 37-93 }6.00 3& .u 38-57 ,59.69 ,59.69 38.29 }6. }2 36. 5() }1'.65 }7.90 J~ . .Z} ' --- -- ' - • 

I 7 }}.62 }}.32 }1..}8 }1..2.1 ~ •• 25 }}.90 }}.91 }J.6} }1...}7 32.51 }}.40 }J.G7 I 

I 8 }4.93 31•-.}6 35.21 }4.78 }5.26 34-70 }5.18 }1..7'9 35 · '·9 }}. 7} ,34.86 "- ·54 
9 }B.nJ :n.20 }9 . 29 }6.06 }9.41 }7.87 39.52 }6.06 }9.21 ~6.6} }8.60 37.18 

IJ.JWl ---
}6.0} 35-51 }6.r..7 .}5.10 ~.57 }6.06 ::6-W. 35-:78 35-!li }6 .l.} }G . t.:. ~c r, ( 

-~ · 
~-
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'rll)I.B 22B , 
Tho ot'foct of auiz "'""ental •olinl; on tbo orcan - oorto. to::::poroturo di.rrorcntial 
diatrib .... ~- : I lntccrtinal tract &!tor i.ntrnvon.:~.Jo inJection or Drotyl:i 
tcayl"4:·· (~0 A ··v"\l' .. ..;:1,;1 .• ') and otrcpu,.o I!Ulpb:1to ~~ bod,y woi&~t) . 
"Wc.r.:" enu•>QNnt -dry bulb t"--=ture = 29.2 + 1.6 relAtive bii::!JAity • 72. 8 + 2 .~ 

· --r- - 00 - I 

•cool o~t - dry bulb to::pcraturc a 21 . 0 !. 1.5 rclctivo hunid1ty • 61.5 :. l.tl:-

lUP'' -· s:'C.:.<.C:i D1Jt'D~1Jl' - nJruU- LAR::!: Di'T.t:S- REOl'Ul' -
nos. i\CRTA .lO!ll'A 'rolE }..(1!11 A AORU. 

l IIAlll! COOL tlAlU' COC'L It_-\ 1.11" COOL iAE' I - COOL llAre" COOL 

l 0 . 27 0 -4.4 0.50 0.52 0.27 0.}3 0 . 23 o . .;o O .l~ 0 . 2} 

.. - 0.45 0.56 0.1.1 o.z.J 0.42 0.5,5 o.~ 0 .56 0 .07 0 .15 
. - I 

3 0.50 0.6,5 0 .67 0.71 0.25 0 .25 o.so o.Go -o . lG -o . o.5 

4 0.58 o.so 0.57 0.64 0.72 0.78 0.66 O.Bl O. Oj 0 . }~ 
! 
• 

5 0.25 0.4} O.l) 0.34 0.25 0.4} 0.,!:.4 0.61. -0. 01. ...() , ()9 

6 0 .48 0.57 0.75 0 .69 o .~ o.,2 0 . 57 0 . 6,5 -o.o, 0 . 2} 

7 0.76 0. 1\'J 0.6; o.sa 0.29 0 • .51 0 .75 0.61 0.22 O.JSI 
' 

8 0.2S 0.,5,5 0.34 0.25 0.1.,5 0.54 0 .63 ...().07 0.18 
! 

• 

9 0 -57 0.:..6 0.69 0.67 0.80 0.86 o.•.s· 0 .57 ...0 .1:! -c.02 

I.IEAll . 0.4]. 0.59 0.54- o.ss 0 .41 0 . /, 7 0.5,5 0 ./;2 -oo .J..9 •O. lG 
:l.t.Allllt !!!) -
DlrliJa'I Ql :_O . lS •0.17 - ~.15 +0 .17 - +0 • .20 - - :.o. 20 +0 • ~I - . ~r .u. - :.o .12 :,O . l7 - -_ 
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ca 

8n •ey ot chlul8oa in the on nl\lls or ta Cll'pD -
•te erature c!it'terent1 o 4htribute4 110111 the patro 
illteatSnoJ tract - in rupon111 to oooli"a - in t oootll'Ol 
6Zp6r1Doata as well or oab1aoll acbdniotratioa ot 
Bretylillll to11ate lDI:Is/ka b~ niabt) aa4 atro iDo 
INlphata (l.J:I&Itg bo o~t) . 

II! OUCH DUOZ ILit'Y I.lm:! R!C'l!IJI 
Dl'r>;S'~IHI 

-

ROL • 0.16 • 0.09 • 0.1 • 0 .1 • 0.15 

P<m 
co I!D 
B • LIUU 

J..'fl) + o.o1 .A!rROPilfl + o.l5 • o.o • 0.()9 + 0.21 
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I 
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I 
80 

I I 
120 160 
N ~· •.s-

e--<:1 HEPAtiC •E "' 

HEPAiiC 
e- ... PORlAl :EIN -

I 
200 

I 
'21.1 

•iho f'!JIIpolll:ll of tho ortan·aortl\ to~raturo dlr~·oron
U..D.l.D or t.h liver &llld !.til oaaocinto4 Toae~la to tho 
lll•nl tanaoua inJoctiona or brotyli\11:1 t.oayloto l10 D(/ 
kG bod.r woiS}It) and atropine l\llphat.o (1 me/k6 bol\1 
wo1sht) . ll'al"lll on'llront:ent only. Arrou indicat.o 
tho t~ or 1njoctiona. 
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~31.!! ?lt-l.· 
Tho o!"i'oGt of' illtra\"onouc 1nJeot.1enll of Brotylium to,..,,_.,_ 1 , "=<.-:/l:o boey vo1Dht) 
u.tro:l5.no ro.Uphato (ll:l,:-/ks boi\Y woi{;ht) on t'lo ab1 turoD ~alf...ro4 .ln 
l.:l:for GD<l i ·ta O.liiiOO~tOcl 'IOIItolll - in tho 11W:1I'I:I" encanunt. 
"li'=" eu .. \bmrnt - ~ bulb to::::-oraturo = 29 . 2!. . ·IJ vo hu:dclHy o:: 7.· . 

1 

+ 2.o% -
l:XPL'. AORU. lmP. ?Om'. WDI L.I\'l:R ! !IE? . VEIII 

IJOS. PIB ADI! POST AD:' PilE A.D1! POS1' Attl PitS A.O~. POST AD:l P.R! .A.!l!I POX .llr.1 
I :r:..Rr 1lA!lll ru.E~ 'fAP.ll WARl! .:Jf.F-! w.:mr 17~ -- ----.----- ... 

~.05 }4 . }2 .51 • • -~a ' 1 } . 1 }} . 81. ~-07 }1 • • 07 JI..O... I I 

2 .... J!i .07 }5.}5 35 ·74 }5. 28 jJ5 .65 }6.17 }'i . 45 .,.. .. ., 
I 

} 
I }!i .J.l }5.1.4 35 .m 35 .s:. JS.Bl ,,~ .90 35.89 }5,q2 I ! 

I. I }6 . }} I :57.0} }6.68 37-15 }6.66 ,57. 1..1 }6. 70 }7. }8 I 

·-
5 }5-95 }7.99 }6.}0 }0.}7 ~.m ~. }9 }6.}6 }8.}8 

6 }6 .1.,6 }7.93 }6. 76 }8.19 • }8.33 }6. 7~ 38-29 
-

7 }}.66 ,5} .62 }I.. . Ol,.. }!..01. J, . ........,.. JJ.!j4 33 · 89 }}. 86 
• 

a }} . 84 }4..9} ~. =<:. ,54..,6 ~.17 J5.}l. Jl. .U },5 . ;:7 

9 }7.08 }8.72 .H.6l. }9.28 37.72 39 . ?J9 37.59 39-28 

t!!Wi 35 -25 }6 .03 }5 . 65 }6.4J., 3.5 . 6'. 35 .1,6 }5.66 ~-1.6 -------
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2J,.l\. 
Tho ertoct o!" 1ntra.Yenoull 1njcct.i.o!HI ot Brotylite toeyla.to h n-- 11-~ '-oa 
11tro'P• ~- ···• lll:>"t" ( ~lq; bti"V wcil;ht) on tho orgDn - aort: 
~11\1 ~ d . n ' Y<tr CUld ito IUliiOOiAt.cd VOOIIClC in tbg fmr auti:t:t>D.Illlnt • 
n'"nr.::'' en'firoiJMnt" dry bulb temperature., 29 -2:. 1 . 6"' rol 

oi•Jht) 
.H'~e.rontial:0 

" n . .. 2.$ -
-· l~'P&'IC Vl!n< - lo.Oil.'A -BXP.L'. l -- • !':.~ • ~ lo.ORl'A i:.IVBR - AORTA 

uos. P~ AD!! . • AD: · AD:: AD' I PRL All: ~:.. All.' 

lCAJlll 'lf.UW nm.; \fARl' WAR!" liJ.R.:. -
l 0 . 26 0 . 26 0 .2} 0 . 21. 0 .51 0-57 

2 I 0 . 62 0 .67 0.51 o.sa l 0 . 52 0.58 -
L ' 0 .46 

I 
0.48 } o.r.o 0 ·'•0 I 0.40 0 . 48 

1- I -----. 
4 0.35 0 -32 0.35 0 . }8 I o •. S? 0.,55 ---~ -

I 5 0 . 35 0 . ,38 I 0 -1.3 0.40 O.I.J c ~, 
I ... 

~1 --- . --
G O.JO 0 .26 0 . }1 0 .40 0. 29 0 .3~ 

-

I 0 • .)5 7 0.42 0 . 28 0.32 0 . 2J O.l · 
- ' . ~ 

8 o.r.o 0 .4. ~ 0-33 0 .3_8 t' . J8 C.JI, ----. -- ·-I -Q 0.5} O. 'i6 Cl . 6/. 0,67 (J . !i1 C. 56 " 

I -
I -

I -
~~ 0 .4-0 o.:.1 0.39 0 .11,} C; · ' 1 (\ . l,~ ---:;· .. ;)L :DL'1D 
~a: .. o.u .0 . 1'- -+0,1} .. o.u :_(' .10 .. o.u ·- - , - - -- -

I 

! 
I 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



- 161. -

'lho J.ivor and Hop::tio Vein 

.&.. Roapon to th!! ~:drul tll.Ill!Oi.lll ln~coticm 11f bretvl 

and Atronino llo.lnhAto. 

l'roa tho nbove contioMd t.D.blon lln'l tisuro a, i't nan be 110en till t tM 

erroot or both dr~s o"l tho liver-aortA to:::porature dlfforonUalll ac 

troll an t>n the hepatic vein-aorta toz::poraturo diftoront.iale no 

nogligiblo • 'l'ho livor oortn te:tpel'llturo ditt'oronti.al.ll ro110 by 0 .01. 
0
c . 

~hh wac not dgniticcnt (P :a 0 .07) that of t.bll hepatic voin-aortA 

tecpon~turo ~rorentiolo rooc by 0 .02°C. !bill too not. ~~~iriel!llt. 

(P • 0.9) . 
B. R;oo29nse to onviron::ontal coolinr at't.or brot;rliu., Md lllron~. 

lrocn f161 50 A 57 it could bo a.= on tlxl t tho l1Yer-a.orta t.o~oornturo 

difrerent.lct.l roco 1n reaponao to onYiron::.ent.&l cool'~nF.• Tho 41f1'o
o 

ronco botwon the pro and peat coolinl; valuoll a11 0 .0} C. Thill rico 

, 11 not oiGn1f1cant At Ul 5: level (P • 0 .6) . 

Tr.o he~tio vein on U>e otb:lr harrl rospondcd c:orc tbn cUd tt-

livor. Tho hopotio vein-aortA ttu:mcrat ro 41t"torcmtial:. ro$0 by 

cbout o .10°c which r-:~11 DiSJrl.fiC&Ilt (P • 0.05). '.i'nblo 26 ahowo n 

oc:DP:lrillcn betwen tho reaponi!O o1' tho liver, por~l win IUld h 

hepatic nin to en'firi)DCIOntal coolin& in the GQI1t:rol corittr• ar. 

bin d b
--UI:J a.nd atNpl.na . Pro:~ here it can bo 11cen 

arter COD 0 •v"' 
-a a reduction in hD ruponr.e or t.he linr and hepatic 

that tbore "p 

-· no a1¢t1oant reduction in the reaponsa of 
voin whilo thoro ,.~w 

tho por~ voiD· 
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...... . ~ 

r.a 

0-0l ER 

• 
.... ........ 

I 
80 

T lt.IE 

I I 
120 160 

IN MINS _ .,.. 

~!}--{!! HEPATIC VEIN 

HEPA11C 
. . .... PO~TAL VEIN 

I 

200 

•JT.,...Moa 
'rho ro IIJlOIII'Il or tho or5ftll-aorl4 te::poraturo ,..or \he 
1 hor 411d 1 tis aaaoc1ot'ICI -wo 11110111 to cnT1ronr:ll!lhl 
coolin~ arter bret.ylii.C toDYlato l10 Dl/kf bol\1 
wo~ht) an'l atroplno IIUlphatc l' oz/1Q; bod.)' woinht). 
'rh1ck bor1r.ontD1 line indicateD tbo perloCI ,r cooling. 
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- 166-

~<.E~c 
0 7~ PORT At V(IN 

.. ~ 
0 
4 ... 
-'OC. .. 
z ... 
u 

! 04·· 

Ill 

<i 

LIVER 

• 

.. 

\'ho o N'oct. o:' onrl ro."'lD!Intal cool ine; on tho ortan
aortll tCJ:!POratul'll diffol'llntilllc or tho liv r and 
ih auooiat.o4 nar.olo arter brc~l111l:1 toll)'lnte 
( 10 r:J(/ke. bol),y !11lith~) and atropine IIW}lhat.o 
( 1 C1!ftt bo ~ 110 it;ht) • 
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.... ~~~~~~a2~1 
'I~ 1---t-+--+-+-+---+--f--+--+--~1--1 

~ 
•• 1 ~112~~~;s~~ 1 

i J ~.f-f---1--t--i-f--t-t-t--+-...._. 
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~. 
rbe ·~~ o!' en~~t&l cool'!. _ _ 
11111&11\IX"li iA ~ liver · n:S i'l;a ~L.:::l):liatl2d \'DG:sela r.t'tor lho 
Brety)ht"' tnnvl.At.o (lct-'..,dl:f, boey uoioht} and lltropillo a up 

..uro -u.rtercmtW · • 
Watrntl.,n .,r botl• 

to, (lag/ks ~ roi~ht) 
1ntrc11 - • • 
"if= ~~ !ry b~b \.;l;_ponLturc = 29 . 2:, 1 .6: ro1.at:'vo t.u..ddit,. • 72. '"' !. 2 . 
"Cool · IIAUnot~tnt: - ir7 \:.llb tocporature = 21. . 8!. 1..5 rdl\ti.ia h=idit.,y = 61.5 !. L 

E1Pl' . liXP. PORr . VEnT-AOIIl'A LIVER- AORl'A· HBP. VEnl - AORl'A - --. 
1103 W.lllll COOL VAm! COOL w.uw COOL -- - ---

1 0 . 29 0 .~ 0 . }2 0 . }7 0 . 3.5 0 . 1,0 
- --· ..... 

2 0 . 26 0 . 31. o.so 0-45 0 . 26 0 ·'· ') - - ---· --. 
J 0-39 0. 5/. 0 .38 0. }; 0 . }6 0 .1. ~ 

·---------. 
t. o.Ja O.l,:J o.~ 0 . 51. 0.1.8 0 .57 -. --- - -· 
5 0 .1.2 0 .5.5 0 . 32 0 . 1.2 0 .58 0 . :$6 - ----· ----• 0.46 O. t;l 0 . 40 0 .1.4 0 .3~ 0 . 46 b --- - ' -· 
1 0 .1. 7 o.Gl 0 -59 o.GG 0 . 57 o .~ - -~- --- --···· 
B 

. 
0 . 56 O.G5 0. 57 O. liO 0 ·'· lj o.G3 - ____ .._. 

-.---::- ·-- - ·--. 
) 0 .}!. O.JI. 0 .}1. 0 • .1!- 1 I 0.26 0. 32 

---:--:: -
- -- ~~- - -

ti':A~J l.. . j) CI.,..B O. W! l) -1.5 o . ~.l (., • • 1 ------·- --- --- ---- - -
'- 'A.'lURD -- -- .. ._ __ -------· -~ 

t:::r.... Icr' .w. CR +11.11 +0 .10 •Ci.l(l +( .11 •C. .ll - - - - - -~- • - ~ . ----·- - -- .. ---... - -

I -~ 
I 

' 
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- 109 -

'!'&!LJ 26 

Sn •r:J ot oban&e e 1D the D&ll nJ.ue a ot tbe orpn-aorta 
t.l!perat~ clittez-.ntiala •aiUZ't4 1D tbe llnr &A4 ita 
auoo1ate4 YUMh 1D z-.aponee to ~nw} ccz alli:a1 ooollos 1D 
the ooetrol experl.Dota aa .. u u att.r ad-'ohtraUoo ot 
both Bz-.t;Jllua toQ'late {1o.c/q 'bod,y •e1abt) a.o4 
atropine aulpbate {~ 'b~ ••i&bt) . 

JIIPj,fiC LlYU HIPA!IC 
PORT AI. vm. 
VIIN. 

C<JC'fBOL + 0 .10 + 0 .10 + 0 . ).4 

POST CCDDO!ll 
BRrYLitli AlfD 

+ 0 .09 + 0.0} + 0.10 • .A.'f]!OPlD 
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'lho o:rlotonoc of beeteri41 t'lorn in tbo sutro into:~tintJ.l t ct hu 

boon •oll Olltablillhed . Their act hi tio 11 hnYo b•on inTolc.od to o:rplllin 

tho lUsh rootal boat on ~vornl oocaalliona. (Buott 1951) . ubin, 

IIorvo.th o.nd IJellotto 1951 , tA:III.ll"'d to~~pcrature in ' r~c:t\ofl or 

pBtionta t-ro11tod in aullh a ~ 11 to rod.Joc Uo.c bao.e•- ""'' tb!ir 

b0110l o.nil round no differon~o botnen the roctcl tc=?~Jrtlt\lrc or tboco 

pntionto and no=l ODell. 

In thiD ::oct-ton it WllG intended to roduco the bacterial rlora. 

in tho snotro intutinal troot to aoo wtuLt offo':lt tldo h~d on the 

pntt.ern Of teaperature d1otr1bution in theoo MIMlo All 0pp0110d tO 

the t ot' the control and alco to 11tud,y t~ ort'oot of sut :~tcr111ntion 

on tho ror;pon11o to onrlron::~ental ooolins. 

AniDal s uaod in thia group or n:perlctntll 1111ro housed for three 

clayo o.nd ted on a regular diet of' lllind CArbohydnteo and low proto1na. 

i'hoy woro t;ivon 86 ~ body nlt;ht lleoc:(Ycln eulpMte per di.Y . !hie 

wna od.cdnilltorod oral.ly trlce in the de.Y • ~hill dooo corrt.laponda with 

tho ougr.eated dcoo ror h\CWl cut otoriliution whiob h ~BW~ 

81 von orally ('llein11toin 1965) · 

'l'ho ciruo 11011 ad::iniatorod tor throe doyc and the wwa "re 

ucod on t.ho rourth 9.1 • 

Rollul t. 

'l.'ho r, otro Sntoatir~tl tract -
Fie 52 llhowll t bo rupo ao of 

tho patro int.oal;lnll} tr&et l.., onviron-
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F1S 52. 
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0 - ~A-n -::.: .... 
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w •• 
w ·-· .. .. Cl . ..,.. ~ .....-"" ... 
0 

•• 
>-" 

L • 
"' .J 
c ... , . 
7 ... 
ex 
~ ... o:r. 0 

... 
a 
;;) 

:c ,. 
tt ~- ... 
"' -·· ... , 
:1 ... ~:t. 

I .. I - ~ - r 

• ... -~ I 
I 

• ... - ' I 

·' ........ .... 
I I I I 

• 10 II 15: I !X! , ... I w ., u .. ~ -
• • .. " • • 1 .. .~.c .. • -6 .,A.tt r .. •t4j'. 

... ~·. u • • •tc'"" ~L E~ 

'i'ho ruponr.o or tho orsan-aorta teqeraturc cUrt'l!r
enti&lD of' YariOUD ro~on11 or tho sutro 1ntutiMl 
tmot to onY1ro:::=Aintal ooolins-..rtar r;.:t ator llir.atlon 
dt.h noo:;:roln 11ulphate ( 86 !Vq bod,y wif;l't/4ay) . 
Thiok bori::ontAl lino in.Uestea tho por o.1 or eoolJ.n&. 
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Sto.< : -~,> "["'" L A II~ C'C'-=. 
I'I"E$1 'It " 

~ 
I 

I 

I I 

l . rr lD 

01£ "-tlil.ltllaf D"•flll I< IIAL 
w.IJI" !:NV c; 

~ !IIID lfv"[I!AtUa( !);H[At'll AL 
COOL fHV 

bo orroct or onviron::l!lntal ooolins on tho orpn
DOrta to:::penturo cUrroronti lc or Mrlou~ re~il)na 
r the !;&lltro intutlnal tract. &rtar fj\lt. lltorllic -

t1on with nooc:o'Oin aulph!lto {86 ~ body wai&l-tl 

dAY). 

I 
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w~ 11"· 
~ •t'r-o' ~ ....-,. 'Dtal ooolilla on the ab.olut• t~rature 4htr1but1oJI al=& tb• 
pnro i.Dt .. Unel traot ~•r l'olt •t.r1.l.bat1on ritb u.tCMJiOiD lllllpbaw 8M&/~ b~ .. l&bv...,. - · •-s.s •terd orall,- t or a ,.rs.o4 or ' ~ • • 
-..z..• 811.-.ictl1r RLt. • 41'7 bullt t.spnatur-. • 29 . 2 + l . t:"' r-.lat1ft bll0141t;;y • 12. 8 + 2.~ 
"Cool• &ll.'lllhU Jlt- 41'7 'IIW.b t ..,.rat un • 21 . 8 !: 1 . 5°0 rel&Un !nwtdity • 6l.S!: l . $l 

-

&D>t. AOR!'l S!C!KlCH IXIO!llil'i OM IUOil LARa DDS- I!CTOll 
:rDJ 

r-15 . G '* OOL ... .., COOL W&RM COOL awu COOL ua. COOL a • com. 

\ l. }6.40 ~.10 }6.67 }7.57 }6.89 }1.56 }&.eo J1 .5S }&.n }7.&. }6. 27 ,,_,, 
I 2 
I }7.11 ~.aa .57·53 }1.76 }7.74 }7.62 }7.62 }7.40 J7.~ }7.4.5 }6.67 "·'' • 

I ' )1.. 17 ~2.06 }2. 29 }2.9} }2.}8 }2. Gl }1 .}8 )2.6) )2.29 )2.65 )1.~ }2. l.2 

I ~ ,)S.Ol .12 }5.}6 }5.0} 35 · .53 ~., ''·" }:..96 }.5.40 ~.65 ~-~ }1.. 20 

I s }.5.70 1'5-97 }6.1} }6.85 }6.16 }6.62 }6.12 }6.72 }6 • .l.l }6 .68 JS.B7 }6. }2 

I ' }5..1.2 ~·" JS-40 }.5 .}7 }.5. 6.5 }5.52 , .so JS -.52 }.5.5} }5.42 }.5. 28 ,35 . 01 
• 

1 }5.13 ~5-01. JS .J.5 ·}5. 59 }5.6} JS .61 ,,.,.., )5 .61 }.5 .so ,,.,, }.5.17 Js .cs 
I ,}7 .~ >6.1.} n .eo )6 .90 }7.98 "·" }7.90 "·" }7.8.5 )1. 0 2 .}7-J(J }6 • .52 

' }1.. '? JS.ol. .31..91 )5 .Sl 3,5 .09 JS .so }5.10 35 .49 }5.17 }5.71 }1.. • .57 .)1..17 

1.0 J-.5 · 34 »·& }5.70 36 .1.9 JS .&. }6.57 }.5 . 72 }6.42 
''· 75 

.J6..U. }.5. }6 ''·" -·-· ·-- ·- · ·-- -

I 

a 
I 
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'Ul\13 2]"!. . 
n.. atfeot o~ eud''*•wlltal oooll~ Clll the orpc-aorta •t~rature 4ittereAt~'· 
4i.atrl'b\l.1oo al.CIIIC t.be patro i.Dtutlnal tnot - attar aut ateril1atlon trl.th De~Oia 
nlph&te ~ lto«J ••J..abt/4a.J - alla1a1 atere4 oNl.l,y ror • period or ' ., •• 
"Wa.ra• •a.tt•• nuat - 4ry bulb te~~perature • 29 . 2 !. 1.&00 re1atbe bl&lcl11;.T • 72. 8 !. t.ctC 
•c:-1• uw!bta vt - 4ry hlll tuparature • 21. 8!. 1 • .500 relatiYa b••i41t.T • 61 • .5 !. 1.-

mt. s:roxaas - ~ - - I•nzs- a~.-... -
A.OII!A AlmA AORU Tilt& AORU ~ 

Wt\S. WAft COOL wag COOL WARM COOL WIIV COOL QIM ~ I 

l. O.rT 0 ... 7 0~ O.Ja.6 O.Jo.O 0.4.5 O.Sl 0 . 74 ~.1..3 ...0.17 

2 o..u I o.as I o.&.3 I o.7l. I 0 • .51 I 0.52 I 0. 5.5 I o. s1 I ~.z. I ~.u 

} o.u I 0.87 I 0 • .51 I 0 • .5.5 I o~Sl I 0. 57 I o,.u I 0 • .59 I ~.1, I .o.~ 

~ 0 .34. I o.n I 0 • .52 I o.Sl I o.,a I o. &. I o . ,» I 0 • .5.3 ~.u 1 .o.oa 

' 0-4.3 I o.88 I o.u I o.6s I o.u I 0.75 I O;U I 0 . 71 0 .17 1 o.,, 
' o.2a I o..a I o • .5} I o.&.3 I o.,a I o.&J I 0.1.1 I o • .5.3 0.1.6 I 0.12 

7 0 • .32 I 0 • .5.5 I o.so I 0.&.3 I o . -" I 0 • .57 I 0 • .37 I 0 • .5.5 0 . 01. I o .01 

8 0.27 I 0-47 o.1.11 o.so I o.,, I 0 • .56 I 0 • .31+ I 0 . 59 ~.211 0 .09 

' 0.21. I o.so 0.1.2 I 0-49 I 0..1..3 I 0.48 I o.so I o. 70 ~.10 I ~.14 

lD o.}6 I o.65 o.so I 0.7.5 I o.}8 I o.se I o.u I o.6o 0.021 0 .09 

-·· 0 • .34 I o.67 0 • .50 I 0.62 o.u 1 o.&o 0-4.3 I o .61 ~.06 I o .o} ,. 
P- .tJ. 07 l._o.l, - .- t_O. Oio I !,O.U !.o .01 jt.O. u !,O.o& 1!.0.07 !,0·141 !.0·1.5 

I -~ 
I 
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'l'llU.J 28, 

SIW!e:ry or oh•nau iJI the MIA nluu of the or&U - aorta 
• tuparatur. 41tfarutial• 4htrlkt1oD aloq tbe SUtro 
iJiteaUMl ~ot - iJI rllpOliM to ea/•hocMnta l oooliJI& 
after pt atarlli.UtiOD llitb ~ boq qi&)lt/~ 
Rea.troh nlpbate li••n orall;r for ' ~·· 

Sl'IIIACH DUOWIOII ILIUK l .ARC!J li!C'ftlll 
III!I~IRJ 

CCII'l'IOL + 0,18 + 0.0 9 + 0,11i + o.u + 0 . 15 

PO!r 
Ct7r 

+ 0, 29 + o.u + 0.18 + 0.18 + 0 .09 WICft 
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~nt&l coolins al'tcr t ~ ril1:ation. Pia 53 giToa Y&AL:D:l or tbe 

orgM- aorto. tot:lpcrnturcs d.H'for nt iala alans tho 6"tro i ntoe t lnal 

trnot. 0 011 hour bot'orcs cooUng and durint: tho r.eocr.d hollr of c?:~l!Jls . 

Tobloo 27 (a) ~d (b) gi'"."o valu:J:~ or abaoluto to ~orat~:rea an ozvn

norta tecpere. ture dit't'orontia.lll rupcot.ivol)' of tbo petro intuliiUl 

trAct durill6 tho :a.:~o period . 

Prom l'i& 52 it co.n bo IIcon tlxl.t tho moat reactive porlion r 

tho scatro intaatinal tract n.a tho atccach. It re:spondod 1notonUy 

ana steeply on coolinG. Tho dirferenco b4lt'rnn the pro-coolin z:nd 

0 
tho poat-cool1n& v aluu na 0 . 29 C. The duodcnu:J too I'CIDponded by 

1noro1111in& ita tocporaturo with roapcot to tho aorta, b1 abcrut 

0.11 °c , which io llisni!':ica.nt. 'l'he Uo~m cuul the lar(!o iotoatlr.o too 

8howod o1milcu· rhoa 1n orsa&-nort.a toaperDturc dit'torontillla. Thia 

ticc the rite na 0 . 18°C in both c 1111a. The rectu::~ too llhond 11 

rJ.ao 11 iL& ccporoturo cllfl:orant"illl rl th rupact to the aorta. . 

Ta· .... c ~J oholllld that the reDUOr\110 or tho CLtonach to COolill5 

oppoarod to havo boon oDhorcwc. . • nota of the duo don~~:~ o.nd ilou::~ 

•o bo onhanocd t..rt. .. i voa leoa oo thn in the stomach. 
"o nppeor • 

Tho roctnl roopon o •o ale;nifico.nUy roduood wb:Uo tblt or tho 

lar£0 intostino wall reducod only oli&htly. 

J!!p,otio ~nl VoJ.r1 
tho rooponoo of tho livor and 11nooialed voatele to 

1'1654 c:bowa 

al 
linr. aft r 111t ot.erU.haUon . Pis 55 6hoe vllluea 

oitViron:ont. coo 
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IN MIN5-

, ....... 

I 
200 

~ l •Eq ....... >ii:PAllt PORTAl VE IN 

1!}--<'.l -E rA' \E •, e - · FEC'TU" 

'fho rollj)On£0 or tbe or0an- aorta te~poraturo dU't'or
ontial• or Lho lhor nd ito uaoolAtod Yoc:.elD to 

0 11
yiron: nW coolin!l IU'Lor ,;ul •t.crUhation with 

neoeyc 'I 11ulphato ~ ~ boi\Y wei6Jlt/c1A.r), 'lbick 
borhontol line 1ndicoteo tho porlod or cooHns. 
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• 

I Ill 

r 
I J.I 

0 TEMPERATURE DIFFERENTIALS 
WARM ENV. 

mm TEMPERATURE OIFFERENliALS 
lliW COOL ENI.l 

Fig 55· 
'lbo erreot or cnrlroru:10nt.al coollns on tho organ
aorta hf:ilon~un~ d11."1'erent1ala or tho li'I'Or and 
itl uaocbto4 nuola at'tor fiUhtorUiution wltl 
nco~;Joln 11ulpMt.o (86 I:IIIIIQ! 'bocl1 •e1srt/day) . 
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'UBIJ §J.. 
~be ort.ot ot ont~"-nt.J. oooll.a4 on tho abaoluto temperature• •aaured :1JS tM 11Yor a.nd 

• 

ita a .. ooiah4 niMl a. a.ttor svt atorl.l.bation with lfo~oiJS eW.phate . <• ll&l'kl bod.T ni&bt/ 
6a:r. ) JlY.n o~ t rsr 3 4a,ya, 
"Y&.r8" on~t - ~ bulb t oarporat ure • 29.2 + 1 . 600 rolatin bua141t,- • 12. 8 + 2,0J' 
•coo~" .n•llu r nt - ~ bW.b turporaturo • 21.. 8 + 1.5° 0 rel.atho biDiUty • 61.5 + l.QIC - -

UPl'. 1 0RU. ImP. PORUL 't II H LIVD HI'PUIC VKDf 

It OS. ..... COOL W&BW COOL Dmt COOL DBII COOL 

~ }6.1;0 37.10 36. 61 37-43 ' }6. 87 }7. 67 37.66 J7.44 

2 37.U 36 . 88 37-36 37-11 37. 63 }7.51. 37.37 37. 2} I -3 }1. 87 32. 06 37.14 32-U 32.19 32.53 32. 07 32..U ;;I 
I 

4. 35 .12 }1. .89 35.45 35-51 35 -55 35-4.5 35..1,.5 J5.u 

s }5. 01 }4..12 35-38 }1..62 35-45 }1.. £5 35.43 }4. . 6.5 

6 }5. 70 J5 .~H }6.00 }6.47 36.18 36.47 36.00 36-4.6 

7 35.13 35-0it. 35-39 35·36 35 -51 35· .53 35.~ 35.,.9 

8 37.5:1 36.43 }7. 71. 36.17 }7.90 36-99 37. 66 }6.92 

' }1...67 }5.01 )4.. &.) 35 .,2 }5.15 }5.56 34.·99 35-4.2 

1D 35-J.Io 35-&. 35·55 36.18 }5.77 }6. 36 35.60 36 .)0 
. 

n•• 35 -31.- }5. }} }5.66 }5. 70 35. e2 }5 . 87 "·'' 35 -17 
- -·· ··-- -- -
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'fW.S 29~ . 

!be ett'eot ot en~••••utal c-ooHns an tha orpn-aorta •tell)lerature ait'terenti.ala• ... aure4 
1u tbe l .ber u4 ita auooiated Teaaela - at'ter sut atarUiaatian with lfe~oiD aulpbate 
{~ boa,;, niabt/4a.Y) - P...-en o~ tor ' dqa& 
"W~· eaorit'*••nt - 4r.r bulb taaperatv.re 29.2 + 1 . 6 &-l.atin h\&41 t;;y • 72. 8 + 2. o;C 
•coo1• endt.Y nt - 4r.r bulb teaperature • n .'!!. 1 . 5° rel.&tift hu.i41ty • 61 . 5'!. 1 . 41( 

Uri. B!tP. POJtt h llli- 10RU 10RrJ. HIP • ..!! lf 1021' 1 

KOS. DlUf COOL ., .... COOL tim( COOL 

1 O.Zl 0.33 0.47 0.51 0.26 0.3.1. 

2 0 . 25 Otl!. 0.52 0.6& 0 . 2& o . ,5 

3 O.'l7 o.J6 0.32 O..lo7 0 , 20 O. JS 
... o.JJ 0.42 0.4~ o. 56 o.JJ 0 .52 

5 o.n o.so 0 .1,4 0.53 0-4.2 O.SJ 

' 0.]0 o.so 0..1.8 o.' o. w 0 .49 

1 o.:o£ 0.,2 o.~s 0.49 0,32 0 .45 

8 0 . 2] o. o. n 0.56 0.,5 0 .J.C) 

' 0.22 o.n O..d!_ 0.55 0 . ,2 o.u 
10 o.n 0.31. 0 .. \} 0.51 0 . 2& 0.46 

...... o.n O.JJ 0.43 0. 31. o. o.u 
8'1'AJm4 BD 

~(R .!o,05 tD.07 .!0.06 .!0.0.5 ~.06 ~ .07 

I 
~ 

I! 
I 
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S•• rr;r ot ob.t~~~;u 1D the aM~~ n l\IU ot ~ orp~~ - aorta 
•ter~ptratur. 41tttrtntlala• -•ured 1D tbe lber aud ih 
aaaoo1ate4 naad• iD rtepoue to en~nt&l oool.La.a -
attar pt eterlliaation rltb Rte~~V01D aulpbate (86-a!k& 
bod.Y •ei&bt/4&)-) P,nn orall,r tor 3 4&.7•· 

IIJP.lfiC LIYD BIPI.TIC 
PORtAL lll!l . 

"""· 

carrROL + 0 .10 + 0.10 + o.v. 

POST 
~ 
STIRILIUflllf + 0 .10 + o.u + 0.]4 
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mt ro "to nllala in the U nr ani ic 
TU::oh durinr. the ho 

W" pr(!COtd!.l1! c.n:!. d r 118 the 58COD5 bo:.r f' 

c<»lint,. Tabla n 29(a) &rul (b) .,. 
o:r YO nluu or nbeolutc to peraturo 

and \•aluoa Of tho Orl)an-aortn te::sparaturv dirt'arantiA111 in tho liTOr 

ond &lltoot.CI tot'! vaarolll durill8 the eJ.::O per1o4a . 'l'ablt 30 &1Yon tt-.e 
• 

JN::J&ry Of' tC::l,:>GMitura C~OD in U.e liTOr IIZid bopatic YODCCb in 

ro l!pOnllc to cool!~~,~; e~rtcr -:u t otor1lhat1on u oc:cparod t? tbo 

oha.rll)on 1n tho control cxpori.conte. 

The hopatio portal nin-Bor'l.ra te:por11tu.., cli!'forontial:l inoroa-

~a :len1f'1cantly on ooolinc the onv1ron::ent. The rho in tho tc::p

cra turo difforontial a:guntod to 0 . t0°C. Proc t.Ablo }0 1.'1. c.,.n be 

ooon tlult thoro woe no altorat1on in tho retponco of tho hopatio 

portnl vein duo to gut alorili~ation . 

Liver and lfoetio Vein. ----
Tho liver inoron~od ita to:poraturo d1ftorantial in ro~aot to 

tho a.orta by 0 . 11°C in retponto to cnviNn::cntal coolinc. 'i'ablo }0 

d.oconotratoo the !'act that SUt Dttrlli&&tion had DO at"aot Otl t.ho 

r tho liver to onvironcontal coolilll · Tho hepntio \"Din roaponco o 
0 

too ronpon4cd by incrou1116 lt.a locsporaturo diff'orontial by 0.14 C 

t i .. .,.,...v diff'oront t'roa thl control ro :1po~11o . Thi11 which wall no n -v ··-..r 

h t.hllt sut st.eriliution hAd no o"'f'ect on t'vs nuspon110 
t horotore 11 011 11 

ot tha hepatic nin to cnv.1ronmntal coolin,;. 
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~ DISCtiSSlat 

pl!P& !A'40.£1X DIS1'RI:wnc:; VI7HD 
= 

On tho bc.a.ia or tl e raot t.h~t tho to:r- ~i!IY' to:l;)Or>:~turo" 
noithor dof'inoG b 

overate oey to~:poreturo nor slvea tb!l t.e.l:i!Orature 
of "tho 1 t1 1" 

o:r ca orgllll 1n tt.o bo:JJ - otbor thAn teo !Uto !Toe which 

it bQa boon ~••urod, &::o t (191.9) oonai~:ro4 tho ton: 11 cim:o!lDr. 

Tho concept or "core" lll'.d ~oholl" , which appMra to ba core 

11oooptnblo to ph;J&iologiot:t, 111 t'tlat beln;; oxpoood u boins OTor

~llt'iod (Brose I =an« Breon 196S) . Por ono thin
0

, thio oonoopt 

110oka to po:rtr.;y tho body 1u1 boint CIO:lpOaod on •an internAl Cllloa of' 

tiuuo o maint.ninocl at :57°C , ourroundod by a thin lA,yer rith a :~toop 

t~~~:~pore.turo srad.i.ont, ouob that tho aurh.co te=pcrcturo 11: JJ0c• 

(&uott 1949) . lbilo thi11 approach ill oo=on, it 1a in::.ocunto ancl 

r.:.tJ3 thorotoru be conaidaro4 cruda (Banett 19-\9; Burton & Edholc 1955; 

Loithoad« Lind 196/.) . It'• waaurcoy lioo 1n the tact that onn 

rithio tho ' coro area ' thoro h no ccnatenay or tec;perDturoo. B'rld= 

01100 abouni!JI to abow dotlni te thernal credionh within tho deep 

tiaGUOD or moat aniplo. .Ida hu been knomt 1111 tar b4cl:: e.e t1 o 

boginnin£: of tbo 19th 001,;ury •bOn Davy ( t8J9) MCOnlltr>~tod ~ho ditr= 

t ... toanar turaa or tho lhur, loft vontrlolo end erencoa botTI'Oen "" r· 

rootiZI• 

.Uthouah tho oxht4noo o!' t o~ sna4ionto i: nll d.oo ntod, 

hown 1n arr:1 II)'Gt a lo ny by t e -rarlo 11 vor ra it hall not btOII II 
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theret'ore 11ooh to !;ivo a c preb-

eraturt~ di11trlbut1on 11'1 thin 
1 eore aren• or .. _b . 

penwg eroitone anaoet~~titod doso . 

Tho .!!'J.!.tionllhio bot110en tho aorta and 

intoatinal tract 
to~::~ore.tlln!a in tho ,o;utro -

Table 1, ahowa th:lt., 'ri.th tho oxooption or the reot\r', coo~ 

ro&iono of' 'lbo &aot~-into:~t1Nil tract, t.be liver, hllpntio voin and 

tho portal vein, wero c:ore than 0.}°C in oxcee11 of the aortA . 

'rho duo6enu:~ na round, not only to bo tho bottoot region or 

tho saetro intoatlnol l.n~ct, bu~ al110 U-= hottest atru"tOJre ln tho 

' ooro nraa 1 
• Thio oocordo 'lftlll 11'1 th I. be report ot' • .,, ( 1899) who 

obc:crvod thAt duo4onAl tocporoturo no higher ~ .;ow. li'l'or lllld 

rooto.l taapernturos in the rabbit. Tho dllodcru.t:t-a.orta to poraturo 

differential or. 0 .57°C f'ound in tho precont work, ~~~~~ with tho 

roport of' J!nutal::l. ( 1955), who notod that th' upper portion or tho 

0 
intcotino, proou:nbl,y tho duodcnu:~l na about 0 . 5 C hotter thMI 

oor.ophagool tocporat.uroo; which ho: ainoo boon ahown t,:, bo :lietiJilr 

to aortic blood to~~poraturo (Cooper Wid Kenyon 1957; Gtupfol and 

Sovad~hauo 1956) . "'bill Nsuro doeo not agroo rltb tbo oboorrat.ion 

1 ( •9:u.) lfho round tlult duodon.U te..-por-atun111 in llll41111tho-
of lloche ' - • 

d 
_ obout 0 .5°C e;,oler than aor~1c blood te oraturco. 

ti&od 060 WV•v 

1 t 1 11 
diftioul t to avol ua to th111 worlr: u 1t ill not oloar 

Howovor, 
~ _....t .. r~ d!Pin of tho 1111iml llllll n.poa.:~d Ol" cloaod. 

the J"'C po rv' .. ..., r; " 
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l!a tinkov ( 19 H) o.l ao ropo rta ::1 ciuo 
0 

o.r. c lor.~r thAn Gei!Qphagul . 

Tho i}Of.C IIIII fo.md to bo -'- 0 
cwGUt 0 .1.9 C hotter than the aortic 

blood. 'l'hh ill about tldeo the valuo or tha tocporaturo dif'torantiAl 

roportod by Cr~aon ot Ill ( 1966) for the jejun11:1 in pontob:u-bitono 

anaocthotiaed conby . '1'bo JoJun~-aorta tc:::perature dit't'onmUol 

• ao ~.hen by theac worl::Drs u 0 . 20°c. 

Tho lartc in t.c st'ine WAll fourul to be about 0 .~ 0 c hot tor than 

the nortlo blood . 

Caatrio tomporaturo rooordad tro= the hotteat ra&lon ot' tho 

013pt.y st.o:~aoh n11 r.ouad to bo AD avor~c or 0 .41°c hottDr tlwl tho 

aortic blood. iocopti.ns that ouophat;oal IUid aortic blood toapera

turoo aro ailllilar, this fi6Ul'a oonruota with tbe findi~11 ot' 

Bc.tinkov ( 19}9) who round gaetrl c te=perot.ure olal]a.r to ooaoph4co.U 

toa:porature (except in ooncU.tlono o! saatrith} · l111dl:ol ( 193!.) aho 

obaor"fed thst the 6Utric toq~orsture 1n onaeathalhed do& vaa 

o.1°c cooler •.h-ll abdol:lill:l.l aortic blood; A flncll.nr. which accorda 

m. th thot of lo\I Jta:d. ( 1955), who fo\llltl liD atria taaporo1turo to bo 

1 0110 r t.ho.n ooaophasoal . 

A 4eflni to thor--sl gradient. waD no ted in tho ato::aob i CGrd.loc 
0 0 

ond to oraturo bell18 about 0 .05 - 0 .08 C lowr than that ar t.bo 

'i'hiD ocnflr:~a oarllor obCiOr"f&tlO!lo or tberal gradiontD 
COI'f.UD • 

tA .. o.ch bctncm the cardiac aad oorpuo enla u •oll 
in tho h•man a -

t 
..... urdi.ac and tun die cm\11 (FOl!od 19}} ; l!naok 1946) . 

ao botwoon "" 
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'i'he undier:t ml)bt be 

czpla.inea 111 put b)' tho por:::iblo procllnoo 
of air bubbloza in tho 

eud.iac and 011 c to steel by • DOl: ( 191+6) . 
Another oxplanati r th 

on or 1 c l:lisnt bo foll:lcl in tho po ~blli ty ~ 

diroot hea.t lou, by c<)nc'luctioa ~roaa tt.l 1ltlll of tho otoc:.oh, to 

a alightl,y cooler U vor which lica in contact with this part or it . 

'l'ho contribution of thia to :ho srncl.iont woo bnlonr not :.tudiod .1n 

tho proBcnt work. 

Rootal tccporature wac fo.md to be about 0 .02°C cooler tb&n the 

Aorta, in spite of tho "oot that tarl;)OratureD nre oanDhtontl,y 

recorded t'r=. tho hot tent rel)ion of tho rectull . .\ r:Jai)or Di tuation 

to thia hao been obaervod in hll:lllll aubJech (Hamer Md Harria 1920) 
1 

ea wall oa in a!Wiothetbod 1:10nkoya (Gra.yaoa ot a.l 1966). The 

0 latter AUthora roportod rectal tocperature O.j C ccoltr tba.n aortic 

blood tccpor&ture . Wor.ll:1n,r, on pootabarb1tcr.o a11:1eethothod doe a 

0 
Bonath, ot a1 ( 1950) obaorvod rectal to:porature 0 .2 C b~cr than 

femoral artorhl blood toc:poniture; t'il;ure ahlilar to that found 

by EiohnA ot al (1949) aa the dit~oronoo botwooo tho rect~ and tho 

~ht vontriclo of tbo 11t.e0 lli11.=Al . The toc;>erature dit'torontial 

round in tho oo;~o onirMl by Horvath ot al (1949) nB 0 .44°C . 

maftV f&OtOrll that ~sht QCQOUDt fOr thO intrii- BpOCiOD Thora are --.. 

nriat iona noted abo~ . Ono or the coat kporUnt faotora 1o tho 

1 t ..... d!lptb of ioaor tlon or the rectal "tbor.:oeot.or• . 
'I' aria tioo n '"' 

1 yaluoa of reo~al ~~ onitll.nl without t;iv.Lna eo 11t author a S " 11 

_, 1 n (Lc:s:•x 1966) . 1'bio cak'u cocpari.aCID bohoon 
dllpth at inrth • o 
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tho:o 1'1suroo cllfficlllt 

• !!: Tin or the wll uta·au ehod t.har.:31 
~dient in tho roct 

• P.onGcllct end SlAck (1911) obconed tint 
h~ rectal to:p t. 

- Onl ur.,a 1noz-.uod ~011 the anal ori:f1oe lljl to a 

daptb ot about 2ft inoh 
.: oo, aDd lbara rtor falJ. . LGad and Bolll»ri t.o 

( 
1
949) • uoin& five tMr=ocouploa 111"1'11.11~4 _n ..uoh a W83 ao to 

aeaoure te~:~poraturea at various lowola wHhin tho rectu:J, wore able 

to !!hew that tho hl~oat rectal tecporatunu .1n h•-11 subjocta na 

at a depth cl' botnon 3 and 4 1ncbu. 

S1.allar thecal sradionta ware found 1n tba dose uaed in thoco 

oxpcr.imonta . Teoperaturoa ncraccod tr.:o tho nnal orifice ul) to a 

dnpth or ~ to .} inchoc. lhODO\'Or tho probe was I:O'I'Od t'urtbor up, 

tho tocporllturo fltll shArply. 'l'hh ait;ht be aocou:tted for by tho 

coolln,s et':t'oot or blood in tho rectal voncrJc ploxua which, thout;b 

poorly cleYOlopcd in thll dos (lllllor ot al 1961.) could inf:luoneo the 

rectal tot~pornture. Thill hila al.raGCl,y boon cuuntod by llead and 

Bonccrito ( 1949) u beiDa ono of tho rouone why tho 8 in. tboroc>

couplo , which curved ba.clc'll'll..rdo and lay in oloeo proJti.m ty to tho 

poatorior .all of tbo reotllt1, I)&VO tho lonat 1'11110 . llfl1 attr.lbut<Jd 

thill to tho cooling ot't'oct or blood I"Gtumlnc rro.. ~h hind lillbc, 

axtorn!U sonitalia and tlto 111dn of tho buttooka which tlowa in t.h111 

network of cypoi)&Gtrlc w.lJUI . 

Tho dittorencoo noted boh11on roadini)D obeerved in o.ni:::lla and 

-' ~ht probably be duo in part to the pre cenco or • bu:;:ul GUbjoota, -

1 1 well llll thll pocu:db1lit1 or loii'Ol' otabol c 
taU oiroulat on, 11 
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activitleo ln the ~rd - 1 recta_ 
oc u oppoecd t o thnt ~ can. 

'i'hc valu~ta obtAined ill. the procont wo r l: dil'fer !'roD th..:o r 

&rvath , etlbin and Polt:. ( 1950) ' All well aa BiohnA ot al ( 1949) • 

'i'hb por hllpo h duo in po.rt. to the r&ot that arteria.l to::poraturoc 

e re o:~a.oured fr0111 n1 tc11 dil't'oront troa the one oho11en by tho author. 

i'ho.)' CO&IIUNd f'r!>ll UD~aiflcd pointe in tlul fcnoral o.rtu-y. rc=p

cra.ture in tho focoral &rt.ory h known to bo oonddorcbl.)' inflt.tonaod 

by blood t'lo111nt; iD tho tcr.oral nin (Barulot.t ot &1 191.8; Horvath 

ot al 1950) . Ba"ett Dut:8Ut.od that , bJ a proceu of oa-.mter cllrl"'l!!t 

hont oxo~nse between the artoriea a.n4 the adJacent Yo1ne - blood in 

11011t arteria o ill cooled preerodvol.)' u it tlowo t oa:u-da tho periph-

er y . h11 roeul t of tbia aort or oocllnc, 1D perhapa tho thon:41 

G•"uohuut 'Khlch is knom to o:d.ot. ln tho feaorol artor-.{. Horva.th 

ot al ( 1950} observed ~ woll dllfi.nod thcn:l&l gn~41ent ot nbout 0 . 1. ~ 

within 5 c::~:s imide tho re::oral artery. It nltht bo e:rpoetod tl:-.oro

for:J , that blood in tM abd.t>rrl nal aortA , at. o polnt DC&r tho orlf:ln 

or tho oooliAo artor,y :h nrcor than blood in tho rocoral &rte~ry . 

'i'hia lllip;ht contribute to the dirteroncoo 1n mluea or tho root\lll -

,A -tun ditfctrontial ob!.41nod in tho proaent work nnd thoao uortu .... ct~o•-

obui:ncd bJ Horvnth et al ( 19/J9); !iohnA at al ( 191.9) . 

'l'ho thonl!ll f!rodiont alon-; tho f!ltro-intettlnn.l tl"!.~· -
.- thorcal GJ'dlOnt alOn.J tho length of the Cllltro !bo exiatonoo o• a 

t hu been lal.-n for :001 U:o . Rovutc.k:l. ( 1955) notd 
intuU ~ troo 
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a sradient botnen the oe--"--·- ..... ,_ 
-.-·-... - ..... UOJJ"~r port ion or I! 

intcatine . 

:l'ho pro~nt w-orl: c:mf'ir.:::o the cxialenoo or cuch ther=J. udlent ; 

t oanoraturoa inoreu1.nll rrou tho aouth eel anal orlt'ioe untU a 

pool: 1a roeoho:J in tho duollen~e . '1'ho C!l£ni tude or the sr 41ent 111 

not otablo in :o to.r u it chlln&ca with oi!Tiron:ant&l te::por:lturo . 

'lhio can be ooon in th1t oontrol ozperiaent on enviro=ntal coollnj;, 

in tho procont Wjrl: . Duodenal ttl~oraturo in th: pnusent work , na 

found to bo 0 .08°C hotter than tha ileal, 0 . 1}°C hotter thllll tho 

lnrso 1ntootinal , 0. 1~C bottor than tho &~~atrio &~~d 0 . 59°c hotter 

than reotal tocpernturoa. 'i'hla !;Aitrlo - d.uod.aoal relationahip 

contlioto r1 th earlier t'indinsa or Hopbum et al ( 19.}2); llohol ( 19.}!.) 

nnd Batinkov ( 1939) . 'i'hoce o.uthortl rOI.IIld 91Dtrlo to111pozuture hottor 

than tho duodocal t.ecponture with 11 ditforentir;J. ~ins t'raa 

0 . 05°to 0 , 5°C . BatinlrDY oven pointocl. out that. duodenal tqeraturoa 

woro only hi3hor durl..nj; 1111ch cond1t1on• 111 duodanith. 

l.lthouah rectal to~eraturoa ban bHn co · unly r.,und hi&)lor 

than tho ~:ootrio to;~po~ture . in hwan aubjoota (l'ogtd 1935" llacok 

191;6; lfoohrdn and Sohloiohor 1948; Crar 1969) , the aitlllltion in 

anScnl o appoara to be qui to d1rtorent.. 

'i'JR 'l'IUPPA'i'l.r.E 01 J~ LIVJII1 A.'m_n'S ASSOCIAT!D '1E5$LS - --
Tho relAtion 

The li vor te 

or liver to orot.Jro tD aortic uu:meraturo 

eraturo waD fCI d t t~ 0 . }9°C hottu than the aortlo 

blood. "eo dirootioMlly 1r t.h t 0 findi~a or D!lv:y ( 16.}9) j '!'hiD a~ 
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CavuU:o ' Hi reb lill!IU __ .. 
J or ""'"" Rol 1 ( tf$4); !lochol ( t 9}}) ; A G".,Va~ 

e t &1 ( 1966) . 1'110 e:zact val 
II Obt&iaoc! by tbe ::10 au thor a wore 

howovor COntlicti~. Davy founl 6 0o5°C diti'e rential botnon tl:o 

lhor and lot't. vent ricul r bl ood ta.:=porn tUN~o or tho lu_ . odul 

t'oand tho li\'Or-AQr ta 41tt'oront1al in tho des to be 0.2°c willo 

Gro.yaon' 11 e r oup rocorded a 0 .1 °c d1ttorent1&J. in the z:onkoy. 

A t;ell dotined apocin nri.ation lD quito clearl,y de n::trat ed 

in tho abon sroLil! or t~uro E . 

Thio opocioa variation bas boon cxpl41nl!d on the b:r.ah or tho 

diN'orcncoo in tho ~:atabolio rat011 or tho lher in nrlou& an wa. 

Xloiber ( 19/.1) Alld a,ycount, Plold r::lo:lbor ( 1942) olAi.c tb:lt tho 

llver ~:~~tabolha boar o an invorco rel4t1onablp to tho bod3 sin ot 

ai\Ul:ll a , They oug&eat. that tho liYOr OJ:YSOD aoaau=ption a.:~ountll 
0. 226. 

to 5.28. 

!lle poi'Ul and bon&tio venoua tc::->oraturea 

The portal voill-&or.:a teoporaturo dirtorontiol rocordod in tho 

.J~ ; . !'hill r~ro which rot'locta the heat produc-

tion or tho ontl.ro . tro-int.oatinal. tract, ill 11 little lower tlun 

u1 ted aver •- tecporoturc or the f!Ut . Thia perhnpa 111111 bo tho oiJ.lc II ....,-

d t 0 rrounia. ?ho rir1t: 1e tho co=poa1t1on or tl:o blood oxpl air:to on • 

in tho hop!l t io portal voi.l! . Dl o~ !'.oro boins a l:lixtll:'o co:. n f'ri.Cl 

bot b tho 
int'orior Alld ~:Uporior 110oontorio nina, aa U aa lhe 

Since ~ho blood in tho 1plenlc vein 1a cooler than 
• plenio •oin . 

r""" rior or inl'crlor ~::= aent.e rio Yein - it Dl6}1t conablooc! rr= the wwyw 
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titute a cool·~ t~. 
!h11 .._, •zpl•tn • tv' the raJ. o~ portal 

'ttlnouo aorta t eJiilerature cH..itorenti.al ill table 3(b) io l0110r tmn 

the 
0110 

un:!er CO!Ial~ro. tion ( 5pl ollie T e1n in tbs coctrcl expor1£:4:~t 
bo~ lett ln~• Jt) · .Lnott:ar I U:a}J' roaaon 1a the poaa ble heat 

loco by COU!Itor eurrc11t aooh&nt.SJ tree tho po:-tal YVln le the ~;J&t1o 

Brtory which llea 1n clollo CO!Itnot wilh it . i'hh counter eurnmt 

heat oxobanao coohanlca has alroaa,y bcon cleconat~ted ror ~ doaeen

dina aorta and tho lnforlor von. can oa U 0.11 !"or the ro ro.1 vein 

and f~rn1 ar<!cy (Bu:ott ot el 1948). 

rho o-32't obtained 1.n tho prcoont. work 1:! hi&her than valuoo 

obtained by Federov & Shur ( 1942) an~ Czvoon & l!ondol ( 19.56) . 'lhclr 

vnluoo 1111ro 0 . 2}°C 1n tho dos ona 0 . 2°C in tm rat roopeot1voly . 'l'he 

Animal a 1n both coooo wore , bcwover, un•oaoathothed. '1'b!! hepatic 

0 
vein w:aa to-~ to bo, on the overate , 0 . }1. C hotter than U1e ADrt:l. 

0 'l'ho value a ehowed 1101:e oaelllator:r vorlallona of obooJt 0 . 15 C. Tho 

oaoWation corroq~oniOd quito oloaoly to tho l"t1Dp1ratory cycle ; 

voluea riling at explrotl.on and rnllll\ll at 1nap1raUon. ?here 11ro 

t '"-e ~·in r11otora .. :ncb could readily oxpl&in the nria1.1ona . obout .-.u .... 

, the po~blo oacillatory altoro.tion in tho rclathe 'l'ho nrat .. a 

depth of t.bo -applicator 1na1de tho hepatic voln . A t!J~mnl cra.Uent 

tho _ 1118-4 tude aa tbe varlatlono obaervod, hu beon of about on.... o•-

d in t.ho bep&tlo vein (!lohna at &1 19.51) . If' t rereFor t.cl foun 

1D iro.Uon •118 oppl1C3tor • o'oCI outRrds but tore , dur1no •P 
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t'urtlwr innr.ia durtUG eXT\ir:~t n 
• I 

ro c d bG tbo obaorv varir.-
tiona 1n tho valuoa recorJe~ . 

J. aco !ld !'actor 111 a poaaible ad: 1a 

turc or a. cooler int'tr!l)r vena ca'l'lll blood dlh blood at tho on r-,t 

or tho ll~patio l"'in It ... _ 11 
• '""" o nl xturo inoroo~c durlnr inapirAtion 

a.nd roducea during oxpimtion, thia could alae account. ror th obMr

vod vo.riationa. 'i'ho third foetor eight be a poaaiblo phollio po.ttcm 

ot outf'loll' or tho hepAtic vcnou11 bl X~d into tho illferior von:. cno . 

'l'hh cisht tend to roduco clu.rins expiration , thua &llorill£ tor a 

&reator nr::line up or bl od in tho hopatio vein. It d11rln.!; inapin

tion ~ho out.f'lcnr inoro&al:llc, 1111 it cit}lt, then tbel't ia tho po~llibil

ity OJ:' tho lo~rer value • Of tho co throe faotou , the firat Ami tJul 

third appear to bo core roaponllible !'or t.,o varJ..o.t1on . Tho cooond 

it it hnppona au at oo playint a very cinor role. 

0 The b=patio vein in •ho pro:ont work io abollt 0 .02 C hotter lban 

tho portal win . 'l'hiD fi(;Ul'O 1a juat lou th1111 the 0 .05 - 1.0°C 

ob~M"'d by Podarov and Shur (1°42) in anaoa~thed do~;. It 1s 

aubrrta.ntiall.Y lower thAn tl't~ r~a or Bonurd ( 1856) and ~cab 
r..... 0 

( 19JO) who got vclue~ rcneint.0 . 2,; te0 . 5 C in liDO rrthcthod rab ita 

111111 dOCII • 

dicoction 

Clauda Bernard nolod lha t lho difrorontial 

to valu 0 botwroon 0.6 and 1.6°C . 

~ riboYe '¥31uoa oonfliot dirocUonall.Y rl th the 

l'OOI' with 

ob11oMat ~no 

5 .... •~·- and Jukovich ( 15,.0) aa nll 11:1 ~eo~ 1.ndi:rir1u!il of J!.lllor, Ouuo.......,-

oxperJ..cont.o roportod by Po rov 

voln • • hott.or than tbo bopaUo 

nd Sh 1r { 19-'.2) in w'rd ch thl or..al 

voln . ?ho valU!I or tho bopatic 
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vein ao recorded 111 tt'. u.~ DXflC!"i.ctn~ C'L" 

otcly VAlid in view or tho po~aibU - d 
ftt o tab:n eo be~ w ,I

ll')plic:ltor ~in 

out. or tho he~ tic vein into tho ita on or vena can . 

ullhDd 

!he rolntion or liYer to_ oruturc 
,te.:!,P.oraturen. to r~otr;:, 1nteotlne.l tr ot 

Contrary to tho rindln!a or CIWrYios and PiaU:a11, CrAJ': n & 

l!ondol ( 1956) 11nd Ln=~~x ( H166), tho liver did not she tho ~m11t 

1ntrn obdcnl nal to:~peratun . It vu round to bo 0.18°c cooler thD.n 

tho duodoniC, 0.10°C cooler than Uo~~:~, O.OS°C cooler than tho larc;o 

into11tine IUld 0.02°C c:>oler than the lltac.:lob. It r.u1 howoror 0..1.1°c 

hotter thAn tho rootuc. 

In on nttocpt to explAin tho h1chor te~orGturo recorded ln tho 

rootuc or h~ 11ubjeot= ao oppoaod to it3 liver, Cr&f (1959) out!DI

ted tho inaulatin,s role plc,yad by tho low rectal 1:111coae.l blood tlow. 

Reoulto tr= tho pruont worlc ahow th!lt thia .111 r.ot l il:oly to bo tho 

0~ ronoon ror thio relationship. Tho duodeniC bu bee :.b01l!l to 

hAve 0 hishor blood t'lo• than the other rasione of t.ho 5aetro inho

tinal traot . (Burton -OpUs ( 1910); Stoillor and IOuellor (19n) ; 

and Gober ( 1960) . 'i'hero 1a th!Jrotoro ovory pooaibillty thlll tho 

duodenal r::uooea uy be core richly aupplied ldth blood thAn tho 

It' Crot' a oxplanaUon were correct, tl'c rolat1onah1p 
roott-1 cuooaa • 

h thAt tho diUeronUal baboon L~ duoiam.c ond U. 
e!lould be auo 

ul4 1 1111 thAD tha.t 'totwon tho root~~:~ an4 thD llv r • 
liTO!" t.ho O 

.. 1nco 

1t onl,y co a.na 1m t thoro 
t ta 11 not 110, 

ba :'1' to the hi I" 

recorded the utro 1ntcustinal l'llDOn U:-'Ul hut 
valu • of to:;:ora.t\IJ'OD 
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-I\·-
ini!Ula.ticn lUll t.o lc• 

c ~ blood no-. It therefor.! a 

pocd.bllity or "i'O~.)" h1ab hea.t production in tho S4Dt.rc lnt"lltl.Ml 

trnct . 

!.he_ Castry-Intolltin:tl_'l'rAo.!_j.a J. Potenti.-'. Heat Pro~ucor ----
Fcllo1fins up a preTioUII cba.ornUon by Clau4o Bel'nll.rd ( 1656 -

1876) • Fcderov ani Shar ( 1942) t.hoacd nidonco that tho ctro 

intor.tinal t.r4ot ill n J:otent beat prcduaor. In 1966 CrQYDOn and 

hi a gr .oup, boalns their calculi! Liane en the le:Jt-en~.tun dirrorontlal 

bohoon tho bovol or h= :uhjoeto and the A.Ortc, obiiOrtod that the 

l:AOtrc-intolltinal tr11at al.£ht bo roGpOnaibla tor about 40~ or t.bo 

tot.al body hoot produot.icn at root . l'h111 t1sure io lart;o ahon 

oompnr d to tho 7 .~ aaloulatod by Lab:-an 1953. 

'rho ll\lthor hoaonr boliol • tbllto a bet.ur approach to t.bo 

cllloulation or !lilt heat produotion ia to baco it on tho tc::porot.uro 

di.t'toreot.i.o.l baboon tbo porW vei.II and the aorta. 'I'hia £ivoa a 

core scnarcl piaturo or tl-.o heat prcd\IC'tion or the entire oatro-

iritoatioal tract . 

The portal Toin-aorta ler;;porature 411'torential in the present 

0 .. 2oc Anro•o porW vonoue flow can bo twn aa 270 r:l/ 
• orlt io • ., • "' 

fi calculotod troa TalUOII shon by Burton- Opih (1911) ; 
m1n , • suro 

_, ( 1"29) · Blllloolt ond J:aeon ( 1936); (;rlndlny ct 111 (19l,1) 
crab ot ~ 7 • 

•ftd Gr en at al ( 1959) · - , . .,. 
t rc~uot1on rro:s tho abon tisuroc aivea ""' c!Ur/ain 

Tho boa P " --
c. cal-h..r, !hia 1a the Tal\lt ror t.bo ao•a uat.l ln \.hcao 

which to 5 .1 u. ~" 
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-"'-
oxpert..nta who .. 1vor 

I I • c par • 
Ta.luoo w1 th 1.60 c /tr " r r ro ical do 1 r • 
I"M{;o b t. e.n 7 an 1 11. 

I Cll.h (1 ~. lt. lit d that 

p,a 11t.ro-1n t.e at 1nlll lr6o l 00 un r r ab •l ,2.4 or l tot. 

heat. production in th . !' h 1 h 1 ••r 1n o..n 

r o to roa ro dtrro nt &1 ,. &1\1 rcl 

y 

on 

,. t 

t. 

at.ro-in a\.lnal tn.et. . It 

~Y\ Al) I I oltd . 

oYer ro ina ~ b r n l on 

aU now a, t exactly aro t e rae ni a 1'~ 

1 the t: at. pro~ oti~? ~• th1 &:\]'thin' to do wHb 11\1 .ilc.r r 

80ol'et.Jf'1 ot n tie a? Or hu 1t to wit.b OICOul t bolio ll?t-

1• 11 or tnnf:i'Ort csc.>wua:: 11 ? IDiat oro tho parf 11 play 'b 

cbol .1"& a. adnl,.or~o inrluonooa in th dl!tomnal1on ot l'll 

boat. p.""04uctien eli to mturo lnoh ln tho ta•tro-int atinal trao ? 

e dlatrlbulion ~ 

'lbl tu; rat~U"e or ven OrtaD do en~a ~ ... ro ill:; 

act '1"1 I t a, II 0 .. lipC!I l t.c Ntunl , 1'01~ 

rl Ul .. u. a or~:m. ~.~ lri3 0 

to • .... t 1 UOia!' 0 

• • r1 t c t ut 

a tz• • I • 
• 

n • • 

• 
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inc a fa I tl'O U< • l nore o eh- t 
pro d.t o t1 • 

~or n r n a.1 rat r 
al1£ht chan in l 1 • • l o • 1 or ::n . 

~ha lltro-i t at 1.na.1. ro ll l•h ,. y al &tJ.l 
e om ~ havo t r 0 t I o ort. tl rol • 
or naooon•tt•lot r t. • t.lt or~ ra t.~.n l volcl 

round iD t 110 atruc~uro •U l !Uoouud r ntl,t . 

Up Wl •• U.ro a DO noral &£re nt on Uw tnt.erprotatlono 

or tho ortoota et blo IS t'lcw choncoo on t :11 t.o anture o 1n nt&l 

orcaiUI . &W ot al ( t953) ottrlbutod the rico in soctrlo te=; ra-

ture obconod on coolir. the bo4.Y av• raoe or hlli:.!ln aub.,.ol , to 

atria ~raoala. ~~ eyporao:::.iA 011 the other band 11 11 

oa ty o or outi:..ora to e~G.in tho fAlh in otrlo l.o::jlOnat-

uro. r1 l d 

ran 1.n a ric t_-.."_rat-..re , ob rro~ on inJect nc U '-"odne 

c ~,.. • .,, •• 

t. t m. 11 tho r all~ r ~~ a • r 

llo t.~ . ft!u it 

J:r t t r. 

taa 1 

• • 
• 
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Slnco tho u.,..,_ r n: 

toun diot not:cy bo r 

- t98-

one o. atro· in• at:nu m t 

1 ,a roduoU n 

a duoU n 
411~ to thuo ctruo una 

fllloun t or beat O.lllduo od aw,: 

aturo • ~he dtuaucn 1n 

1 1 d Ill I IDO r1 

CACO of be ~0 l.D 1 di •r. nt . 

).o 

r 

:root.\a hao b .. n poin out t .. cooler t ort1o bloo~ 4 1 e 

arter.1AJ. cup •]Jr a,y pro b1J' nna it U]l . A rll4uoUon 1n t J AY 

or utori&l bloo.1 tll 1t t.horoto~ could o :.1)' load t.o 

tall 1n NOW tc:::per:n . .::oo . 

ex ant ...f bloo:U.na 1n 

pro ... o~ ~oaal n=oconatrlcUoo and 1nauttio1en to prcduco 

tto omloo:i \ant rod~::Ucn 1n tho toUl bo~~el bloc! rlo • 'Zhh 11 

to 

prob&bl7 t :e reucn Cr:f tbartt u:u a diot:lnot rho in tho I"'Lt'IJI'ee 

ct the lu=<:tn or tho .:t w1 th at an Ill to ra t1 n ro 

o" u. port.al ein, l!t r w bop tic n1n. poa:ibilli;y 

ii:II;Ol;usal n.aoo 

ro~-~ion 1n to 

r ot1 i lt. oc~o:ponted 1 a o~co:d t 

a teet 

t-aU of I •• a poa~lllo Yll' i 0. til rr 

t ortrio a ~r..o=:J ' · Th: I c ort'e ted 

• • 411A~ti of &r r - rer II at ... (Pet ra 

1 ) , r ill.al')' re • a • e n 

( r 1 ' 
). 

r r 

• 

-
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-"'-
roportt Un t. on 4ed 

a!:itl blo 

(QOni rod by l.l:ct110co\lfl,lu on Ulo pa a) o.l "rod. 
oo ero 

ri:)O in Ult llvtr iUid tlopa o vtnou ' ra L I"'IIo 

Altbou,;;h 
an 11 q~ u 

it tlli ~baahu 
' • 1 uv r at.ro-J.n l t ct. 

t blOOd now cl'.a~= · 

ou.ur;tiblo 

the ot. r "'~,.,• or th "ooro .,..., •. 

rwo cf t co" tr(lnaturoc to 

Crat ( 1?.59) IU8C'I£tod ._o poor root&l I!UCOW blood fl.cnr lLCII. oonM-

root:a 1D 

be r ho=l ln1ulaU n, u th oxplaraUon ror o 

_ _.... ~ ... b. oct be~ ho ~ r tbAn tt:e Hver. Ir • a o so, 

0.: 

t r 

w to 

r ( OUl"'1 ot 1 1959; C:.lrk 

..,_,lclt" t t DU 
r.M-! r.t' • ''" 

t 0 

I ::A • 

roat 

e "&n: 
A 111ah17 c:1tlc 

;o 0 19,..9) 

1 uu. 1;; 

1 ( r :n t ). 

Ttr • 
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---
Tbe!'J •• • al.ao a fall in •"'--

- YaJ.u .. or lht t .. perature cUt'r.r-
tntlaJ.a or the atoaoh .... _ .. _ 

• .....,_nu., 11•• and lar11 into aUnt . rhe 
•aluoa or tho t.-

,.eraturo diN'tron tiala or th. 11ortr1 portal and 

hopat1o 'ri00\11 blood, "ro DOt. 11011 t'1oantJ.7 at't'tottcl whJ.lo tho 

•al.u. f'or tho root\11 - a.orta urr.ronU&l rv.. . w thne ruotlona 

woro trandoat, r.,r t.bt nluu roH to .. rh tho pro-1.oJeot'lOII hnll 

attor about a.n bour. 

ft. oburnd tall 1n blood prouuro INa\ han 'boen duo to a 

rodt&Otion 1!1 tbl roat~ ft110ocmatr1ctor tone 1n tho per1ph$ral. nu

lla. !ha rod.uction or tou cuat bnt oulJdaa\14 1n an incroaM in 

blood ncnr to tho sutro-1ntlltinal tract 1!14 btoot itt t'all 1.o 

t•p•rature. To I'IOODCilll the r..u 1n sutro-1nttat1nal traot t•p

traturo Y1 th tho lack or ett'eot on the portal naoua u~eraturt, l 

II'OQ].cl lib to ~Q&Pit that tbt tt't'oot ot tho 4n& ne .oro o.t wooal 

Watatioa; blooct lltiAc ab.U'ttcl rro:z the othor t1uuu to tho =cow 

nuela ri~vt br:lnpas a 'boat a •rltd incroaH 1A total 'bowal 

bloo! now a:cl beGot portal ncnr. !hia eort ot' roaot1o11 b.o.a boon 

L:w•n 

blai.u ( 1957) obMtTtd =cor.al •ntort;e::ent 1n rau ~ch rlth 

_, &1~"'·"" thh ..- dnt,s 1n falder 1 a lllplril:e&:l\a cUd not arpJtUA.4D!Io "0'" 

.... _ ~aic= rate or the 1\-ch aip1t1e&.!ltl,r (fa14er 1952). alter u.. ,. .... 

t 

~· l• 
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•• • partial l'ICOYel")' or t)le ftiOOODitr1ct or tone • 

The nll or t he -.. ... _ 
o M•• .... th YltHla aDd ltlt ollla r ooat an4 perhapa 

the I:UOoO&l wlll ,ve 1U.,pl1e4 111 t h i\1apathel1o non u 4Drhe4 &-c. 

t be -.lanchn.lo nern a . t~.e ll\l toular n ll ae well u tbe .wooaa ot 

portiona or the aut, e . s . the lltoaaoh and tbe duodenllll (Wri~t et 

al 1940) • are aupplie4 with para~athetio nenu 4er1ncl. t'r= tbe 

n tal tnmlt , wiliob itaelr Or1&1natu fr011 the 4oraal 110tor nuolou• 

ot the ft&\U {Rauen and Clark 1959) . ~lhe &114 Star~ (11199) 

auuutecl that tbD paraooaputbetto an4 ~ath&tio narn 1Ni'Pl.7 to 

tho f!llltro-intut1D&l tnlo~e trtot a reciprocal control OYer the 

&Otirltiu or tbe SUt -.J.l , It thin •a111 tl'&t the preclpit.&tion 

or an ab&lanoe, by iDhibHiJ!a or blooldn& thl aotlrltiu or one 

aet or n&nea, oould per oe 1 .. 4 to a preporultU'liJioe in the actin t1ea 

ot tbe otbtr. 

It b lal01m tb&t Bretyllllll tovlate blocka tbe ~~betic 

nerna - by acoiiiiUlatiJ!a .lJI tho narn en4illaa (Boura A CrHo 1959). 

It •J alae block by 11ltert'or1na with tho &].uco" or enars:r oeta'boli• 

l't tho nenea,u baa bran •uu-•tecl. tor IIWitthld.lJio (%al.ah 1965) , 

t the aoo~.aulat1on . B7 trhiohiYer '1111:/ thb l1 aobinod, 1n 1 MJ,Uon o 

.. _ r -athetio aotidtiu alaht preo.lpitato a relatl" the bloolca ... o ...,-, 

..._ _ _.1Ti .... or the oholtneralc •ch&nlllll or tho j5lt. 
i.DOI"'IM ill t,. """ _, 

._ tor aotirlUu u well •• ••ont1onl an increase !hh ~ inclu ... ., 

1 t lfblob h&YO bHD lhown to inllJ'MM fllltro-iDtU• 
1n tbD aotidt. e • 0 

TID in tbo f&OO Of YIIOdllatation. Maack (19~6) t1nal t.aJrpe ra t u I'll , e 
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lb011'11d that, 1JI api.t\ ot ~l"MIIla , UM UJeotioa. or bhtemne 

C&U .. d a riM 1JI SUtric haparatve becauae 14: 1noreaae • 

.,tUity alld aeoret1ou, 111llce llicotwo aoid. wbiob oau .. d. ~raea1a 
but llO 1Jioreue 1JI 110tUit:y and IIIOrltioa oaa.eed no riae iD tempe

rature • !bia then ia JlOrbapa ODI or the taotora raapoD&iblt tor 

the obMned reoonr,y of te~rparatur~a. Another poaaible taotor 1a 

a partial reoonr:r ot YO.aoco!latriotor tone 1n re~peoae to olrolllat

ing adrenaline, produced t'nla tbe adrea.&l .. dulla . Bret;rlit.a h 

EnOWil to ban DO lloolda, ett'ect oa. the r~leue of adrenaH.ae ho 

tbe adreD&J. •dulla nor on tbo reapoa .. or YUNla to o1roul.atills 

exogeaoua adrenallie. It ~Maa at all, 1t eahaocea the riiiJIOnH 

thooo naBOb to oiroul.atin& adrenallae (IUobreon 1965) . 

tt!l!!ra turu iD the tranl 

# "· aelt ( 1946) baa alraaa_r 'beea olted to lbow the fbe • ork O• -

at iDoreaaad :110tor aDII 11oretory aothit1u or tbo patro 
pou1billt1 
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-1Dt .. t1naJ. 111&11 1n • 

ere 
11

"1 tbe iatraJ.•tntl t e.peraturea. ButD &Ad 

Dutta ( 
1~8) t oUDd that tba 1nJeotton or atrop1De, 'btaacbyl, peath.l-

41ne lltld qu1nid1ne 
4 oauee a taU in tbe bo4,y teaperat un. ot ~oe . 

!bey tbell oonaluded that the •fattiW'loo or bo!lr te~~per&tunt deptada 

on • •cham .. in wbJ.cb aootylohol1ne pla.ra a part, What role theee 

obol.1ners1o •obant •• plq in tho 4etenainat1on ot the lnela of 

• oore te~~peraturea• ia not la:lown. !be •asu• aern 1o la:lom t.<1 auppl.y 

et"ttreat p&ra~tbetio tibrta, &IIIOaaat other a, to the , toaoh, 

duod.onUA, Ue~a, the aaoead1Jla am tr&nntree portiooe ot the la.zos

iat .. tia. (Scb=ddt 19}2) aa nll aa the lher. 

It h nll mown that there ant epoataneoua &.Dd ot'ten r~o 

oontraotioae ot a:aootb 1111aolu in tho saatro-inteat1aal traot at 

roat. Thh apoat&.Daoua oont.raotioa, •~1oh 11q be priAaril,y II,YO&"eaio 

iD orif;l a ,11 mom to bo 1at'lueaoed both by ntMoue and h1130ral 

taotora. (Text.r 196}}. Aoetyloholi.De 11 lalowu to be oootiAuoual,y 

produced and rtleaaod 1.D tba wall or tba patro 1Dtutiael tract 

(Pelc!bers &lid LiD 19.50) . tho aoetyloholine tbua rtleaaed bu bee a 

olataed to be ui~ tor 110tor aot1ri.t1u (Le Heux 1918-1919) and 

~ 1920} ot either tho .. ooth cu1olu or or the rllli (Beanak Mopua 

) It 1 alao mO'ID to prorl.&l eoouah ati wlue tor tbe oontiJiuoua 1936 • • 

MOrt tiOD ot auoou1 enterioua (Wr!sht et al 1940). 

Tbl role ot theM oholiller&io ••bani•• 1n the 41ten!daat1on 
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!atpoaae to intru 

t l10ut iDjeotloa o~ &tropiao tulohate 
h h a wall boq 

taot that atropue iohibita patro 1Dteattul 

~til it;, (Vnob ( 1937) ; .4dl er tt al ( 1940) ; fOUMna tt al 194J) • 

!hit tnbibitioa b ht 
• roll& about b)' a •ohanlta or Wl~~.mt&blt c:.oep-

ttitiTt iahib1tian ot aboliDtl'tio rtoeptor t1tu {Inou a.nd lficlltr.m 

1965) • iDYobu both t reduction ot toaua aa wll &a propulai•• 

~tU1t;, ot the au.oular nll. (Crukr et al 19JO and lllpl.ti.Qpr 

191.3) • C. .trio aoreUou aq alto be recL&otd by atropiJae (IIINia 

al:ld lUcke l"aOD 196 5) • 

The firlt aotioe• lll• reaotioo or atropillt IUlphate aa a tall. 

in blood pnatur"e. !bt tall latted about tin !dnutu &ad a ria 

to a De!IF ltftl tolloll'ld. Tbt Yalue ot tbt new preaaure na aln.:rt 

lowor than the prw-injeotioo Yaluo. 

fbtre nt alto a •rltad t'all. in tbt tuperaturea ot tbt lt-ob, 

cluod.tD111 and Ut~a but a &ll&ht tall 1Ja the te11perature ot the lArc• 

intuti.ne, Nlatin to tbt aorta. !be reot-orta tt~~perature 

d.itttrantial na oot afftoted. %be tall in tbt t&aptrature 41tt'tz

entialt obarnd 1D tbt upper porticet or tbt suta reocwtNd after 

about an bour. It aboulcl be pointed out hoftnr, that tbt cluod&olll

torta tellpl Z'l tun cUt to reo t 1.&1 clhplt,ra d tbt 110 It pzva1 ne n t t'IJ.l . 

Wb.ilt othtrt .J .. .t; oc:apletel,y Z'I~YIZ'Id, ita M w n.lu. nt ttUl 

ti ~·- lower than the pre-1DJaotioo Yalu. . atga 1 c:&A...., 

!be l1n1""40rt& tupera ture clittereoti&l. tell cluriJls tbt t1r at 

it NOOnrtd U.ott oo.pletel7 after two houra . lhUt tbt 80 ai.llt but 
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portaJ. Tlli.D teaperatuz.e waa AOt &tt'eot.d thrftQ&boat, 

na t.liperatur. aho"d wild oaoUlat1ou. 
tbe bepatio 

the tall 111 the te..,erature 41tternt1&h ot the 
101

1 trw.ot-;Jritbout a aarlced llteration 1D tbe portal Yeoou tupe

ratur.,oould •an a sroater re-.,nJ. ot beat rroa the rut -u by a 

aH~ht illol'eaao 1D blood now, a areater peroeotap o~ llbiob h 

d.inrted to tbe •ooaa. 'l'he ali&ht inoreau in tbe blood no. oould 

be broll&ht about paubel,r b.7 the relauUan ot' the aut all(Sidq 

&114 Bean 1958),aa a l'll\llt ot' tbe l'UOYI} of tbe p&r&~tbet1o 

etteot ,or aotinl,r by an inol'eue in the aotirtt1u or the -.y~~pat.betio 

ne"''• • hioh al'e now "relMaad" . 'l'hit ueater utraotion ot beat, 

aooompan;rin& the iooreued blood n.o•, •i&ht tend to oool the c:uoo11 

without neot11ar1l.Y alterlll& tbe tleptrature or tbe portll nio . 

It appoart bowenr ,that atropiDI tulpbate 41d oat alt•r the 

tot&J. heat production 1.n the &llt, li.DOI U thi1 bad ben eba1119d 
~ 

then would han b"n a canooa1taot obaoae 1n tb1 t:Qp.nture of the 

portl} ftiiOUI blood. 

the reoovert obae"ed oould be brouaht about b.7 either ant 

or both or two ~otora. 71rat, there oould be •n i.no.reaeo in neo

"'"- ntMh or the 4\lt wall, •oat probebl,y tbe oonatriotor tone to ...,.. 

11\lOO,.. , dut to the releaM or q~~patbatio aotirttiea, u a reaul.t 

r boUoers1o i.nn~~tnon . S.oondlJ', there h the or the reaoYal o o 

atropiDI ruhtaot 80tor aotbit;y ,•hiob lli&ht pouibUity ot •~ 

heat produotian 1n the aut wall . SuGb atropillt teo4 to rai .. Uw 
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tion h blood no. t o tbe autro ht.atlnal traot. 

BeUiJaaer, Padula and Caaiahion (196~) , obaerncl a 

tollowina ••otiooins or the •aau• nonu, 

Peter at al ( 1963); 

Reduction h f low or tbia ld.nd arteoh tbe 8UOOaal flo• and -.y 

reduce the heat coo4uotecl a~, eo oul•jnattna u the obaerved rl• • 

Tbe rlae iA the liYer and l:epaUo nno11..1 blood t.Uiperatw... cliN'eren

tiala e&n be e:a:pla1ned on the .... baah too, 'l'b.ia u:t be dna to 

the reduction of tlow in tbo portal nin, locluotion or blood tlcnr 

in t.bo rectal hu alruQ,y been ahowm to reduce ita t&Dporature. Tha 

attoot or •-aot~ on tbo larso inteatino 11 not u proainont aa the 

other portiona booau110 tho lar,e intutiAI h atW IUpplied by para

Q'IIpathetio auppl.y dal'i"ed froa the nervi •risentu. !bare 11 thua 

IICFI oppoai tioo to tbe aothi tiu or the qapetbetioe, tbe nat artaot 

at whiob 11 thereby reduced, 

Tba abon expen.ot abowa that, while the oboHMr&ic iAtluoncu 

clD play • role 1n tho detonlli111tion of tho l .. ala or the teoperataru, 

., evidanced by tho talla in teoperaturea when tboir iAtluancu "re 

their role 1n the wan envjroi\Mnt h tl1a)lt. Tbi• ay remon4, 

tor aotivitiu of the suh in tha nr11 ennronmont1 bo au. to low 110 

a taot wbioh u.:r not be •upridJia, linoe it 11 kDom that oo Upol\ll'l 

or tbl boll;7' to a Irani enYiroZIIIIDt, an inllibitiao at patro int.oUnal 

inad (Biatard and lfye 19/.0; Cordier and Pieey 1950), aotUity h obta • 
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... 
tho oonat1pattoa llld..aa 1111 I Hlltl ltnr hu boe11 atlr1bute4 to a 

r.auottoa 1a toae Ull perht.&ltlo .. .,••nt 
or the 1at.eaUne b1 U• 

r1alac 'boa,. t~~~poraturo (Ran• 1728). 

:&m:ng !l'~a;Ign!*\ :!;;,bf;~:rr;o ,{;v~;;:,t;,i:nt. 
lliault~.n~oua lnJaotlon or both bret7l1• toqlah an4 atropine 

IWphato, CaUN4 a tnllt114oua n4uotioa in the Ullplratarea or t,be 

ato.ach, cl.~ .. nta, &ad. ila~aa witb rupeot to U. aorta. The lar, 

iateat:lne 414 DOt &how .,....,. aaQh oban~ wbila tbt root• 4hplqe4 

• rl• 1JI 1\a turan.turo ditt'oreat.l.ala. fbe ta~ar&t\ll"8 or the 

portal nln na 110t altered at all, wblla tboa or tho linr a.o4 

bltpatlo nla ahond a alil)lt riM. Tbuo latter raapc:a•• ... ,.. 

how n r lUI t. 11pi.N.C&.Dt. 

%he tall 1a tba patTO iat.uttnal treot tuporatu.re• nlati'r• 

to tt:. aorta, without altoraticm 111 the portal 'I'IDOQI acrtlc t.eq~• 

retun 4.1rtoreat1al .uat han b1111 4ua to «n•ter thant.al o:rtraotioG 

t'l c. ~ -~~~ aocc.puto4 b7 a ali &}It n4uotlon or portal t'lo., 

oriJit; to rt4uee4 .,-n.llio bloo4 praaaun. Thh '""tor Ulonlal a:rt

ract14oo could hat't bee.a broutht about b7 u lncrtaM 1D lr!U)Oaal \llood 

noe. m.a a!Ort n.Ult fr«J • paul" neoWataUon or U. ~N«~Ilal 

1 ron..t., .. tho lllhlbl \ton or ., ... tbatio YIICW&r • :b}~ Tll.l I ,._. -.. 

1e tOM 111 lba &ut all, '!'be ohaM'I4 1ac...-.. 11 .... u •• 111100 

• 
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AltbCI\I&b tt. toro.so1aa upen.ota iD41cate that ao1U.r the 

aV.aers1o llor U. obolinerpo Moh&nl•• bJ thtaaahu plaJ All¥ 

t.pQrt&At. role in tha det.erwtnat1oo or tha teq,araturo. lnah toUD4 

1D the &&rtro inteaUn&l tnr.ot in the aana uYironMnt, 1•t the 

ooabined rola or botb ot thea h .,.. aip1t1oa11t. Knob ao,.. t.portut 

rutora inYol\114 boaenr, .... the W4allt1t1ed baat produolllc -~~~ 

aiiU - &ollla 011 perb&pa 111 the aueoaa
1 

wbiob ara oot bloclc4 11 U.r 

'by bratyl11.111 toqlata or 'b7 atrophe wlph&ta or lftll a oo:bi.Jiatiao 

ot bo tb c1.rua a. 

!be 1411!1t1tioat1oo ot tbeaa caooaal aoUYiti .. raquirea tw-ther 

1Yeatl&at1on. 

Altbo~~&b tbera h oo pnarwl &&ra ... nt oo tbe attaot. of' ao6arwt.e 

bo~ lurf&ca cooHnt oo tl-A t&cparaturo.a of' tht llltero&l ahu:lturea"' 

1 att.thed ant•h or bna•ll euliJeoh, H appeara that t.be 

aore cc 00 retpOo• reported h a all&b\ r1• (Fe4aroY aoa Shur ( 1~ 

CrqaOD (19.50); Kuu4a at al 195}). CD the ott.r band, it 1a aora 

o<• ,011 to rind that enrlroDMot.&l. oooU Dfl luu to • f'lll 1.11 t 

( the iDtamal OJ"'IIII Ot ana .. tb.Und •oi•&la (Crw.JIOG tal!peratu.ru o 

and MenUl 19561 Grqtoo at aJ 1966). Other author a ha•• tour.& the 

1 thou"" (Marlh&k 19."1 Donhott.r et t.l 19&2), I\ ... .,,,... r~aot on ~~"' 

that whal tollo•• tipoture to aoYiron ental 1• be1Je'll4, h~Yer, 

b1Uao4 anir:.all deren4• oo the depth ot allaOatbellla . 
ooollnt iJI aou•t 
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,. , .... , .... la ... ., .... 
llitlalillale .. II& '- taU ••ttrlt'\.1 

lathe •001 .... hq nt au. 
•• h?TJ•,...,.• ta UaiiU, ••eutlllu ... 

7he •t I"'IIQlt h U.t .... .,retiUoaaltaMd 011 aholn. h•v= 
ll"'tvt ........ ban btaa 1'917 oo.tllot.tac, H h U.rwttrw cli"llllllt 

to &11'9 • .... ralhacl uu .. aat oa thh h• tMe, 

nllat t!le •Mlatl ta .. &C11na taU, l\ h q~~U.e pouUtll tt~r 
t .,. .... ,~. t1fhrwat1ah \leh .. D U111• laterul Ol'pDI aM 1Jia 

&OTtio ltlool to r1•• (CJVIOII at al ,966), 

latupntaUoaa '1111114 OA h11peratare ti"arwat1ala ban lteea 

toa .. a::~r. raaac11a'bla &A4 1101"1 ooacatut nUl npeotaUoaa tbar 

tbo•lt••• oa a'biiGlat. t•pen~tun obaa&u• 

Ia tba PftMD\ .,rk,uYiraDMat&l 0001111& rna UCNt 29.2°C to 

a~oat 21.8°c, 414 aot al""' loa4 to • tau 111 the aboolate tn,cra

tw't• fd the •n1•h,lnrt 1101t or tbl U.. to • rl•, Pall or rl•, 

boacnr, it .u obMrn4 that lh.re •• •111111 • a1p11'1oaat 1:'1• ta 

till te,aretu. urtareati.l.la blh .. D all the repoaa ot U. patro 

1awat"•l met, taolaUas tbt reot•, u4 the eorta. !bare .. ,.. 

AlN S.U.INI la \be t.e ... ratiiNI or \ ... portal q1JI, lhn 1114 

1 nlltln ta \be Nrtl. Tile 1Mrea• 1a U. p.onal .,.u. Yl •• 

'
_.. ut'l"a"sUil prolleltl11at1 taa u S..U.o• la ,. ..... '--•" 

,...t,....Ut.etUr1 Md pnl tU.... fth &&J'MI wlU. till thl.l .. l 

_, ,. .. ,.... ... arr (1,U)• 

.. •t.er1•1 ,, ..... u. '" ~ ,. nat &h -..u. 
1T '" -· 

1 .. l-~· ., \1111 ··",. .... , -.1 ... ,.,., ,. .... 
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411r1ns •n•11'0Da•nt.l ool4 R• 

o -.• !lie 0111.1 aoUOM•l• obea,. •• that 

tba cl1tterellc .. bet. .. a the 4110deMl ltllperaturw aDd tho• or the 

other ~'~!ioaa " "' reduced, In other aooru tbenu.l sradhnh Hh .. n 

th•, UAl.U:e the t'i.n41oaa ot IIJII&l•b ( 1945) aocl 8tuptll and llnertac

haua ( 1956) • l>.oeae leu pnalnenL. 'l'bare wu aleo no al teratioc 

in tba 41ttereaoe bet ... n the t .. perata:ru or the duo&nla aDd the 

lber. 'fbe 41tterenoe beh .. a the atOMob ac4 the llnr ta:peratur .. 

•• bo"'"•r n cluoed. !'bat h, &1 tho~.:«h 1a tbe ooatrol exp.n..nt, 

tba at-ch na oria;Snall.y cooler thaA tbe li'flr.1t 001r ahoftd a 

altar out lr1U'w1na up. 1'be ila~a whicb raa oria;SnaUy 0.01°C oooler 

0 tlwa tbe liTer fil1hbed up 0.05 C hotter t.ban 1t, while tbe clittea-

ence bet.,.ea tbe liTar and lart;e iateatiaal te~:paraturu ol.oMd op 

on b~ obUl1D&• !'be not1.111 too abond 10 .. tht111ct nra1.Jie aa 

ezrriroa..atal coollaa. Th.,e t:ladiqa aocorda nll ritb tboa of 

,re,._ 1 t a1 ~9661 trbo aotld an iaorwue 1a the J•Jaa-u,..r 

l"'htlonaldp ca oooli.ll&• Pizldia&a 1a thia tzperi-.nt 4D not bctw•er 

~· 111 tb tbe t'1114la&a or Libelli A Pow ( 19•6) and Rateriu .9: 

1141_ ( 191.8) who obaerTad an iacrwaaad IJ"'41•at. bet .. en tbe linr 

an4 reot~ 1D dott ooolt4 b.r t , rlion. 

fbi rht ill tbt palrio hJrplrtl\ll't dJ.fttrtDt.ial OD ooolinf; 

t proaiaenl. rhta tn• ot caatrlo reaotin~ na ru OI'A ot tbt 1101 

1 ( 1 .,,_~) who abon4 tbet pet rio taarerature, l"'pon.d "' e.,.._ .. ., ~ 

•-ttiall.r cooler than rectal tlllfera tur. , roM 0.8°c abo,.. .mtob •• .-

it on oold s ... r.toa. 
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!be ob"n.d riaa 1D haperature d.itterntiala ooulcl be due to a 

n•rwber or taotora, ~ob u, an 1Dor.aaa iD b .. t production (foub 

1930; lraraba.lt 1939; Pederoy and Sbur 19421 Dollhottar at al 1962; 

Gn.,raoo at al 1966) or to a raduot1011 1D blood tlow illto t.he tiaauea 

(Gra,:raoo et al 1966). 411 illcraa .. ill but produotion ooulcl be bro~t 
about either by enbanoed .ator aot1Y1t1u or the maoalar ooat,or 

inoreuecl •tabollo or .. oretcu:r aot1nt1., or tbe aucoa, or .. ell 

by all three procea .. , aotiAI& ill 11Dia011. 'lhan tbere h a reduction 

in the blood tlow to t.he 11110011 or lbt sut tor illataact. there h 

a oonocaitant ri• ill the tt..,erature, dlle to tbe taot that leu 

hoat ia oooduoted a-.y tloe it, Tbh baa alraecl,y 'bton abcnm ill the 

bae.arrbaae •r:l.oa. 

The role or obalinel'Wl o aod adreDOraio 110obadaaa ill tbe 

product10ll ot tbe ob .. l"'f'lld riae iD the teaperatur. clitterentiala •• 

The role ot oholille!'!iO •ol:.aniaa in the re IJ!OIUO or tbe care te9-
araturea to an'rii"CCIIr~ntal oaalin15 

t ,__ ani ru) 11 twa hour a attar the illtr&Tillloua illdeot1oo Coolin& ..., -

• ··'pbatt produced an illcraue in t.be tuperatuns d1N'erof a tropine '" 

.... realona or the patro-intutinal tract aad enti.ale betwe•n nuoua 

aortic --'a.nt ria iD hllllltratura 4.1ttneot1.ala blood • fbi 80 et p.,... 

... t.M atOMch; the riae beins hi&har than that obtaillad •• 411pla.Ja4 uY 

1n tm control aituation . In all the otber raalODa bo .. "~~"• att1r 
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atropine , tht reapoue to ·~Dtal. cooUJ!C aa re4uoec! (u 

OcaJI&r$4 w1 tb the ocutrol aerlu). !hh &a.1 probably be 4l1e either 

to the iahibition Of' ea&ll cbalinerpo DIOhaJd.:sa wbioh DOral}y 

iDoreaae tbeir aotbitio• on ooolln4, or to an inoreaoa 1n the 

1nhibitor"J aothitiea ot &c!renerpo innue110oa, or to both. 

The pouible obolinersio Mohaniaa which •1 be illoru .. d. 

inolucle eotor and uoretor,- aotirtt.iu . There han bean raporta ot 

inoreuaa in 5Utro-1Dteatinal aotUity on • od.rato b~ ohllliJIC 

(lferta ud Sterbl (1920); Sato ( 1935) aD4 Bi~arc! &Dd H7a 1940) • 

.Althouah t'1n41naa wbiob oaotliot nth thia haYe been raport..S (Pnua 

1927 and Atlcinaon 1928) but tbia baa bean alq'Ldnacl on the buia ot' 

tho •Yorit;r of' ooolint• Sato ( 1935) explained. that the rupon111 to 

ooolina dopenc!a upon the apth of' thauea cooled in the prooeae. 

Demonatratin8 thie in the rabbit, he ahoiNd that when tho b~ 

aurtaoe oool sna ... entre enouah to oool tho wall ot' the atoaoh 

r1 --~ cluodenal juicu on bod.7 aurtt.ne coollna. of' both aut 0 aiW 

) al ill 1xplaini.N tht inonuacl 4aatric aotor 
and lfye ( 191.0 10• 

d bo41 ooollna, at.trlbuted th11 to an inoraa .. cl aot1Yit1tl oblar't'W on 
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saatrto aotd HO"-tioa, llb1ob tlae,r ftlill"'t4 u the PrUar'J "apaaae . 

l'r\~noe baa alna~ ~n pruented to ahow that both reect1ona could 

be bloabd b7 •tropille . 

!bat Ulo"-•••d 110tor aDd aao"-tor'J aoth1.t1ea could lu4 to a 

rlae 1n «&a trio t:.~~peratlll'e, wu woll dlaoutnted by tho W'Orit or 

M&Mk ( 191.6) Blooka4o or tbuo two aothltiu lD a re4ular rup=• 

to ooo1.1ns w1ll 4otidtel,1 ncluoa the beat prodcoiJ18 aoth1t1u and 

tberebJ the tlllpll"at\U'O riM or tbe CUtro-latutiJial traot. 

AtropiAe bloobde bowner 414 not nduoe th1a rupOIIM11Z')' •"ob. 

Cool1os the anl•l after u bou.r or atea~ nlu.e reoor&s 

poat-Gbdootnal YIISotQIV', lod to a atea~ riM in the sutr1o, reot&l 

ud l&rso Ultutl.n&l teJ;por&tuna with napaot to aortio tecparetll.f'e . 

!be nluoa ot tho cluodonal and ileal tuparetll.f'e 41t'tll"'otiala, aal;r 

roM attar an initial hll. !'bo tall 111 the oue ot the d.uolien~a 

0 •• quite atoep. The tlnal poat oooliJI& •alae n• 0 .05 C le11 than 

tho pl"'oooll.DS .. a.n. In abort ••sot0111, 1t ~. oauMd a.o 

anbanoe1110nt o~ the j!aatr1o IJI4 "otal l"'lpooeu, 'but it oauaed a 

•aai'ra rec1uot1on in the reapon• or the lersa 1Dt11t1.De . fbo l"'.-paaaa 

ot t tw ueu. ,.., aboliabocl while tlat or the duociln111 na not on}J

abolishe4 but re•orllcl. 

That the patrio l"'tponll wu not reduced by •asot<IIQ' •1 ~ 

t _. clool oot Z'tiO'fl Ill tbe p&nll)'llpatbetio DII'YOUI either that •aso _, 
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aupp~ or the ata.ach - or U.\ ita rupon" h aot unuanced b,. 

the Y&&ua ~»rYe ill ~ -.,. It 1a knom tbat tbe ~-ob reoei.Yu 

another P61'ai.Jiijli&tbetio nern wppl,y troa tbe apluscbnio 110rna 

(S.aba, lfoda &n4 J'u.JU 196J}, How IIUob iat'lucc:e Uleae l'l.brea uut 

1a di.t'rtoul t to aaaeaa, but 1t aq not be ootlaUerable. 'l'be reaotioa 

or the at-cb attar atropi.De •• al•1lar to that at'ter n~otO'V, 

thua 1\!Cteatiu, tbat tbo •olwU~~:~a ot tbe patrle ruponae ~ 'be 

clitrerent t'roa tbe other; not bel.Dt; bloot.d by p&.ra1f111Patheoto.v. 

'lhia aa.y bue to do with aoid producUoa wtdob Mqu.t u4 H1• ( 1940) 

auuuhd na aoonda.ry to tho relaue or ldet.as\M or b.1at•etne-

1.1.D aubataoee oa ~ obillln& (Horton ud 111'011'0 1932). 

The poraiateooe ot the l"efPODH ot tbe raot1111 1a ot oourae, due 

to the rut that it 11 not lllpplhd 'b.7 the "'ue nern at &ll and 10 

Yf40t~ eannot poaalbl,y atreot it. 

The n4uotio.n 1.D tbe a.ra. 1.Dtut1.D&l rtiJ)OnH h probalt]J due 

to the tact tbat 1.D addition to 1te panqwpatbetle aupplJr t'roa tbe 

UI"Ye e~eatea, tho m.to ot' saoaaura•nt, wbicb 1a tbe •-n41Ds 

lieh,reoehu ao• n.s&l auppl,y. The raaoY&l ot the Yat;&l auppl,y 

preolpitatu an iab&luce betnen panaywpathet1o and ~thetio 

t1 1'be •-oreaae in tho inhibitory aotlrltiea of tho aotlrl ea. ~ 

a -'•ht llblJ' 'be re~ponalble f'or the red110tion • .,apathetic nerTO ~· 

!be abolition or tbe ileal retpODM 1a perilapa clue to \Jotb an 

....... uaual oboli.nersl.c ooatrl'butlo.na to the ra~pon e 1Ahlb1Uon of' ..... 

__ .. pou1'ba t'urther aot1n 1Jihibit1ou or tbe aotor b7 n.aoto~r ~ a 
-'ti ._ the 'reloaaecl1 qapatbetio nerna. x. .. oter ( 1965) aotl"'~ ea "~ 
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ahlllsl U..\ the " tS.*tb •t U.. Us• ••rh u 

'""1\lto- btl l 
., ... " • ta ..- ae•httS.e. !lt.h •• 110t ob11n.C 

1a the .S•.S••· I\ ta.. ••• pei'Mpe that tha Use 11 eithar 80I'e 

rlobl.7 avppl1e4 with iQ 4 a\heUs asrwu Ulu Oat proi1Nl portt•e 

ot the iatuu .. or tbat 1h ll.JI)p1.1, llftllb U• -., ot U. pntdel 

portioaa, Wlusaoe aho .u.oular aoth1Uu. 

~ oa.phte renrul ot U. 4\IOUaal re~poue e.pllllu1MI the 

U...llAu1 iJiport&aoe or 1h n&•l 111ppl.7 1a 1h reaotloa to IDY~

MDtal oooltaa. lu14u ~ pouible iaoreue 111 •tor aot1w1U•• 

whiob •1abt ban 'b"D jahtb1te4, the bo4eul l'llpOAII pro'balll;r 

WrJ.&bt It &l (1~) lbowcl that tl&al ltaul&UCIII 1upeot1 IIDI'ItlODI 

ill tbs ._,4en.a 'blat oot in the jsj1111ua aa4 1leua. rro. U:11, it 11 

posa1li!. to spewl.&te oil the poae1b111t)' of' the bouul Moreto~ 

•ll• .,.011.,1A& ..," neal IUPP11 t'ba.D tho11 or the other portlCDa 

~ 'the 1Dt .. ti.M. lD &11 aU.upt to npl&111 .to' total c!w~oto19 

184 _,, ••cmc•t otbara, b.Jpothen&l.i which •u nl1an4 b:7 ~aal 

extraoh, uaoln ( 1~) IU&&••t•4 that tbe bo41-, 111 aw Uaa to 

1 ._ .. u-attoo •uat M Noretlaa u llll14eat1f'ie4 1Ubata~ it• ro • ~ ¥AO- • 

tba\ 

to u. 
,...,. 11 .t-o u.,. poa1lltllll,? tba\ \btre alpl h& ... 111 .. , la 
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•WUoa t o tbe Jl&lai,.. '•hl'bl\1• et •tor aoUYitiu by tbe naonl 
ot the -... .....~ ... --

........ , • • --....- aotba nluotloa 1A t ile -ot111 ty by aa 

aot1ntioa ot the ~tbat.io nan ... 

fba SZ"a41&1l. reoO'I'ery or the ra~~pera lu.ru or both tilt U.a u4 

the duo~nl8 lllsht ~ tlua to an tnoreue 1A the a4reDer,1o 1nrl.uenou. 

!hia lll&)\t ettbtr iAoruaa t.he blat pro4uoin& aotbiti.ea ot the •all 

ot OIUM an illoreue in ·nuooonetrlotor t011e
1 

lrhioh lllpt tan4 to 

OODMrft tbe but 801'8 eftioientl,y and thUI 1"&11 t tb1 ~ratuzo. 

at the cut . 

J'bera •u • 1Nb1taattal re4uot1on 1D tb1 t'18j)Onae or the lhu 

aacl pol"t&l Yai.n to eu1rcn:lental. coolin&. 'l'be re4uotion 1D the 

portal nnou1 req011ae uy be clue to the r'l4uotioo or tbe beat 

produo1as oapaoity or tho sut attar ••sot~. '1'be ertoot 011 the 

llnr •1 be clue to an 1ohib1t1oo or 1- wUUDt1tiad cbollwrpo 

heat prod.uciq •oban1•1 wbiob no~l,y oooura 1D the llTII' . 

!'bo role or ad.naerpo 1.ntlu.ncu 1n the ruponM or the core t..,... 
era ture to 111'1'1 J'(!D!!D tal o ocli!!J5 

'lhile aolmowlld&1~ tba pou1b1llty or iDOI'IU14 •\.&bol1o 

act1Yit1u t.ldos part in th1 rupoo11 to oool1QJ 1 lh'VIOll at al 

{1966) IIJUIIhll Ulat tlwi riM 1n tilt t.uperaturo of the J•J1111a 

tlwi aot'U •• •lnl.7 brou.sht about b;r bloo4 t'lo• ri \h n1~0t to 

b, .. 4111 to an laorwua in 'f&IOOODilrlotor tone to ohtn&u - pou1 ..., 

•-t t1aal blood •••••la. the cutro ~· •• 
,_ raot Lh&t on npoaura to cold ainu, tbora I\ 11 a .. n ~ .. otrll 
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1a Ul 1Dorea• 1D the UOWit or aar.u.u .. ill oircul&tioo. Tbia h 

prob&'bl.)' &.&. to Ul 1Doreaae in t~ UOWit releasee! rro. tt. adnllll 

•d.ulla (CUIIIOll , QuuidD, 'Brit. teo a.ocl 'Br1&ht 1927) . 'Buic!aa the 

• •ao-oonatr1otor aotintiu or 14renaUno, the Mtl'bolio or calor1-

seaio aotiona too a.re wall lalown. lnnu and IUobraon (1965'b) aeoU

onacl that after t~ coo•ant1ollll dDM or aclr-.oaU• t~re na al~a 

a 20-30!( r1• 1o O:Q'pn oooauapt1oo whiob a..,. 'ba clua to 1norea~tcl 

tat •ta'boli•. It tbar-.rore Maoa that a1Doe there h t~ pon1'b1-

oonMquntl)' tbe pou1bllit;, or ita 1Doreu.cl •tabolio eotb1t1u 

aa well u 1noreued contr1'but1an to tha 'fUOOOilltriotor t o111 t..aldas 

place on bo4J ohtllina . 

BretyliWI toqlate 414 not sr-.atl.7 atreot the reapon• or the 

sut to enY1roDMntal cool1114. the erreot on tbe Uema na aore 

promSneot than ellnbare. there wu • ali&bt enbanc.a.nt 1n the 

"' t•-- reotua 'but a aHaht re4uot1on 111 tbo11 or tht linr reaponM O• .,. • 

and the portal u111 , fbe re4uot1oo 1D the sutro-1ntutlnal a.a4 

bl 0 4 te-erature r1•• with reapeot to the aorta; portal 'feDOUI 0 -r 

auction 1n the 1noreaM 111 naooonatr1otor t one u.:t be due to a r-. 

... 1 recluoUon 1n the inorn•d aclr-.urpo oalori•• well u per-pa 

{ artiolll&rl,'r t~ lluoo• •tabella or the tliiOOth 
paio aotirlti•• P 

t all) wh1oh nomsll7 tab place du.r1ll& bo41 
auaol•• or thl au • • 

oo01.1114· fbe 
clireot erteot of 'bretyliue oo tba •tebolla or tbe 

be t .. n ._., not 'ba ruled out , line. 1 t baa 
aooth llllaole• or t au 
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been 

1
11QIIte4 that 1t h poelllllle tor Mrn blootere to hawe 4Jnot 

etreota on the erteot or oelle th.-•ln e (Z.1a1a 196}) , 

I\ h ?trJ cllffloult to IIMU the 1'011 Of' adna.erpo 1Jifii»DOII 

1a \be h8pODM Of the f &ltl"o•intutl nal tr.et to toYii'ODaeot&l 

oooliaa ill the J'NIMnt wDrk, beoau• or the poulbll1~ or ao lnoc:.

ple\1 block:a4a or a4nnorc1o aothltlu 'b7 llr.t7l1ua tovlete. It 

1e kn01111 that • Ml• l1Nt.fl1ua bite r11ponau to adnoer~JIO llUTOlla 

athrnlatioaa, 1t bea not blook NlpODMa to uo~tiiOlla .U.nalice -

uor 4oea 1t blook r.apo:1101 to a4nA&l1oe rehua4 rrca tbt a4n:al 

•dlllla, !heN h tb$z-.roz-. the poulliUity or t'ailon to blook the 

pr.tent wort, thua f't.SHn~ to 1Ahlblt 008pllhl,y tht li.lrab i.Aoru.ae 
............. 

1la neooonatrlotor tone, .tlw pou1llla inoz-.ua 1A tbt •Ubol:io 

acUYitlu d~ to adnoalw. '1ht rt4uot1oo or U. z-.epcmM r4 U. 

linr to cooliCJ lly bntyli•, tbousll a1p11'1ot.at •• not ,....,. ncb, 

~ U:da ~:114 be 4111 to an iobibitioa ot' tbt DOru.l illcrtua ~ 

.._.ot•-- w:Uob U!ul eo•hlu tt. hepatic &l'tG1'7 to Rt~Pb ft~ODio.r.o. ,._, 

1101'9 or ~l•r llloo4 t.o tba 11nr. It h .. ..,. pouilalt U.t. ·

G1 U:• &Are~a~o Olalor:1tto1o •taboUo eotirlt.in ~ alao ~ 

0D u,. rbolt bor onr, uoept in tbt OUt or tbt 1ltia it dOlt 

, .. _,_., adl'tDII"Iio tnrli»DOU pl1J 114Z.. tbaA I llJ.fll\ ut ,,..r •• ........._ 
t•• d u.••,..tuz-. tlrrneatlal rltu,ltl r l• tn lbt •llfl'ILJI 
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••1rm ~ .•-• l 
-.. 

0
11 '• atWr r • 2 1•1 adlda1atret1oa or !loU. 

'""11• toqlate Ul4 atrop~Jae nlpbat. lei to a all&ht roluotica 

Sa tile ro~oa" ot tile •t-cb, but a larr:- ro411ottoa Sa tbe I"'IJIGI" 

ot tbe 4uo4ea., u.~ aa4 l arp Sat .. t1Do. fh.ro ... 4.1at1Aot 

•baoan1at ot tho roapoa" or tho root111. !hero na a al.i~t 
re4uot1ca 1:o the re~oa" or tho portal nhs, wbiab 1.1 para4wcal. 

!h. re4uot1on 1D tba roqoJ~ao or t.bo ll•n na a1pit'ioaot. 

ft. I"'clDOtica ot tbe sutro-1Dt.at1.aal roapou. ~bt ba 4• 

to a o*U.t1oa or 1Aontaaa4 aucoaal bloat! t'low &114 u 1Dh1bitic:a 

.... -Jt, 
or tbo beat pro4uo1a& •obaat•• whlob an~broqbt about b7 .1Aoroa•4 

relu• of aoatyoholtDI &AI a4nnal1De 1D the wall or the sut. 

!be oonb1aat1oa of ~· bowner fa1lo4 to block oa.platal.T tale 

reapoa .. or t!:o pt to UYi.roazMnt&l cool~. ru. thea •u• tbat 

qld u ape.rt t'lw thoaa ho Z~~Cobant •• otbor nach&Alaa 4o u:ht to 

aooount. tor tbe r .. poa... It 1a a.ip1t'1caat tt.t , • Hh all theM 

'blocbc!a prooaluru, tho no1t t hat bappanel t o tl» tutric "'IIJIOD• 
•aa a al:i&}lt ncloot1oa. 

,!bt rol• or tho Latro 1nt.,at1nal baat•rJal Clore in t~ cltbl'tll~~at.ioa 
o.t 1t11 ~I!II"!lW:OJ 

fho u.iltonoe or baotorial f l ora in the £Utro 1atnt1naJ lnot 

11 •·bliahol. !hair aot1•1t1aa ba•e been •utstated to baa boea •• ea .. 

• _,. otal teaperaturoa ••IUI'OI 1A h·=aa aubJeota olqllain tbe h•v• " 

) lulli.n &rnth an4 lfollatte ( 1951) lhowtl that cut (a.aau t9.St • 

414 not proclUCI Ul1 41N'II"'DOI bot .. aa the I"OOtal atorUlaatioa 
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... _ 
' • ;eru~. or " • tM 1111 .. £ 1 1 J•t2 ••ta. 

Gll\ •~r111 .. tta. earrs.t -. wt~ ... ;c1A IClptat. 1A t
PI"e .. nt wort 414 Dat PI"'I!uo. a atar1al Ufhruce 'llet"e: U.. 

'-..,_ra~a -~tiD aU the np011a or u. pn~1at.•U.a.al 
tnct tlw Uao• or 110nl&l dosa. rta. twra ratar. or th. rectta na 

alao 11ot lllp1ticut17 41ttannt t'lw tboM ot =mal dDta. 

Oa cooliq the• • 1wh, then •• 110 n14•=• ot ndDCUc:s 

1n the r .. 'POIIM ot tbl IQpir port1c:u ot U. t;Vt, to ~ nrt'aca 

ooclue. !he ndc.otiCD ill U. "~ ot the rectua a aUC:t . 

fbia could ~ 4la to a etnu:i.A41 nducUe~~ ill the bacterial oolCIQ' 

in t~ n1Jt111 . lhlle thh &~•eo t~A t.pnuioA ot a=- contr1but1CID 

t'nwl bao~rhl atebol1o aothi\u, it ll.ltbt be parthnt to poillt 

out that then h a pou1b1l1tJ cr tho .U.ot tN'ee~t ot •C~Vcin 

ealphate co the raotal auoou, thua reduolAf: Ha abll1t,y to r11;0nd 

to eurtnmuota.l ooollQt. 

fbo experiment tllphaahu honur, tbe fiot t.bat tbl role or 

the bacterial non 1n the alnteiWie. ot oorul notal te.~~p~rature 

1A the •11'11 1o•1r-nt, h nt£11~bla. Thera h a poaa1b1l1~ or 

hbolio aoU d tiu ti'OII thla oootribut1n& rathtr altVltlJ' illorea .. d •-

_. batned in the r10W haperatlll't en 1>047 oooliDc, to the .-.... o 
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Pialiqa 1a the Pnllat 1111rt ~llal111 \he nrlatlc:ea 111 t.p~ratuna 

noorllcl t\w llthnat 11tea 111 the •o_.. area~ !hh ooati.nla than

ton the Yi••• alna43 npre11ecl 'J lanett (191>9) Barton 1114 IIIIo~ 

(1955) 11111 lreplra 6 lrowa (1965) , \hat \ha CODoept of t.be ~ 

'Milia Yia•wH 114 u OOIIprbtac a oentral ·oore· witb a ooaa\ut tttiiP"" v 
eratun .-:1 3t'C, h 1Dadeq\l&ta. 

Dllt1111te them•l cracUent. I II eftS t.be patro-Uit.uUD&l traot 

witb peat. 111 the duo41alll nre to\1114. 'fbe !Up tt~~peratvu to•& 

111 the saatro-111ttat1nal traot IUl4 tbe bt&)l t..,.ranr. cU.ttereaU&la 

between the portal na.oue blood 1114 the a orta, potray the pltro-

1Dteat1nal traot u a potea.t beat proclDoer. It tbentore ooatil'lll 

•rlier apeoalationa ot hder-.Y and Sbur ( 1~2) Ul4 GN,JIOD et &1 

1966. C&loul&tiODI b&ll4 Oil tbe nluu ot portal t'low talala. t'l~ 

thl work ot otller authora (BIU'tc:e - Opih ( 1911)1 Grab ( 1929); 

1111 oo.lc aa4 Ia aClD ( 19"h 'rtn4.1.&7 11. &1 ( 1~ 1) 1114 Greaa 11. al 

(19~), aa .. u u on the tuparati&J'I 4JN'Ireat1&1 betw.ea tbe 

portal 't'Wla au aorta iA tba pre11n\ wort, a beat pro4UOUCID ot 8.6 

0&11/llia wa• obta1ne4. llu1n& \h.h on the 1.60 Cal~. ~ ... ,., 

lr7 Ci&lno ( 1~7) ., the total blat pro4uoUoa or tropla&l toe•, u 

•• tCMa4J itlat \M baa\ pro4Juot1c:e ot \tie , .. ,., 1a\ut1Ml U.e\ 

, '1 ot!l. ot u. wtlll .... , ,,....u .. &\ "''· ftlh .aTNII ;alt ai ...,. 

~ .~·n· el•• to tJio ~ .... , •• ., o~ .. ,, al (1"') rw 
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MJeot, M-.ot lll teJua •• 

Mlolllat1oa .Ul ..... 

te •att tutlllr "NIMl'oh, 1a wldu os-tttaooao ... ...._at fl 

f0"-1 ~oot l'low 1114 t•apra~ 41rter.at.1al ao wll ao (A. - Y.) 
0'*111• tit'!'e ... -., will M 1oM. 'file tlow will llaft to llo __ , 

witla .. tbo4o o~r tlaa tbo..al 411aUoa, wbiob ld&)lt tell4 to alter 

tM t .. pntvo llt'toftatialo or tho portal uta. 

lnt;JU• to.,lato aloao 414 oot sreat11 n4uco t•ponbaro 

1 ... 1. ia tho •oo" u.to• in tho nr11 oDY1ro-ot. 1trvp111e oulpbat. 

abo tia aot sr-atl.y art.ot tbo taapontur. loftla 1101" 414 Ya&OtOII!J 

o.tr.ot the to~~p~ratu.ro lonu U'IUMl.y. SliiVltueoua 1.aJootiOII or 

'both ltl'vpble &AI mtyll~a bownr prohce4 ai4J.tiq lAn•ooe• 

wbioll "IDool tbo taporatuno quite atoopl.y, tboll&b tbe7 414 oot 

U.lb.b the tnporotu.ro clirh"otlalo. lbat thh •a.u 1o portaapa 

tJaat tbo rolo or tboll two MOb&aiaa ill tbo •1DteDUOO or the loftll 

ot tU t 1 I on \VI 1.a tM pt ID4 lftD ill tbo ll ftl' 11 DOt t.plrt.ut. 

lJa t,M _,. OII~Dt thoft 11 portlapl DOt • cb 'qiCOODI\riotor 

toat ,.. ,.,....,, Uttlt ot aJIOul&r aothltJ olther. !bia tbo"tw. 

,_
1111 

u.. c-atloa ot wtlat ,,.otl.;r h pro4uo.1as the boat ID4 IMre 

• -piu •• boao4 011 tbo ua-.Uoa \llat 1t walt ............ 
--4 ••bani•• lllob u tho ooatnotUt aoUr1Uoa ~ 

~·11•···· 
.. lheeth or IIIIIOulll'il ............ tate YU l, 11 ... .... ...a_, .... , 

-."•• to" lltalatocl '-1 ''" ... -,1a~~ou ... --~"-.U ............. . 
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- (Jel.Oera ... L1a 195()) . !Ill 

... flit \ n t,U• aa abo liiiMI • U. peuD111'0f ot n•co .. trte

tor tou 1A U. 'blooct tUMla u all • - •tabolio aotiritioa 

wbioh a n 4r1 wa lry Unllllli.DI. 

Bloob4a ot llotb iatlaeDou ,.~ .. U.rororo the rolo ot 

-otor aot1rit1oa all4 bloo4 tlow obaqu ill tlle a.tom•tiaa all4 

rtto t a •aoo o U. to•n~tv.ro llnl.a. 'ftlat 11 lott 1a polt lj l -

aooretory ut •tabollo aot1Yit1oe or tbo nco•, .tucb ad&bt 'bo 

•mder tbo OODtrol ot buaoro.l taotora, otbor thaa a4rolllli.DI • 
.....__._ .. _ ~...,_ .... 
•oy•v ......... ,.., 'booa ·~•to4 &a oDe ot tbo poali'blo,.taotG~ra iiiY-

oltot ill therw>ro&Watioo (B.rde ( 1~) 1 Cato ( 1~) u4 laoq11004 

( 1951) . Tho a'bOYO •nt1GDt4 outhora ebow.4 that ~otboraia llbioh 

ot'ten ruulta fNM ~ro14eotolf h etopped b7 Ulro14 ntrsota, 

Tilers 11 the pou1'bU11;7 tbat t hh 1nrluonooe U. Jluoooo u wll 

•• tbo Upicl •ta'boll•• or the au:o• turob7 iJioroali~~& ita be&t 

pro4uot1oo. '!blrs ~ 1•t 'bo 1080 a14ant1t'1o4 buaoral raotoro wldob 

~ 'bo iAtol"'· 

!be rioo iJ1 the t~returs 41N'orsnt.Ul ill ro~ponoe to c'rirGil-

MDtal oooli•l •• not mcb rs4uoo4 by 'bftt;yllua toqlato. It h 

ditt'ioul t to oaaolu4a wb&t the role or droDer&lo 1nrluono.a ill tile 

ironontal oooliD& -.:J bo, ill u •ell •• 80ot or 
reqonM to ODY 

1 
•-"ueno" !lhiob ~ i.DoreaM u a rsllllt or t.bo 

tho oboliAera o ..,... .. 
the 10unuu ot tbl pan~~otbotio &1111 tbo as= 

ipbal•Doe bet•ID 
belt pro4uolfl4• Roneit it oppoara that tho rolo 

,.tbotio Dlrftl aro 
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1•aota~-
~- 1110Ml. YO •rMatrioU a r 

l'bioh llipt tea4 to --. .. t--~ 1 .. 111au.-. YUoeaaatnot1• 

1A tha l .. tzo.-!Ateattn~ t"«:t bu llete IU&Pate4 (CnJ~e~a n a.1 
1
'") upeolal],r _,ooa1 ••eocon.tnottoo (lolt &114 loltt f~}) •• 

ODe ot the •obaoiaa iAYol,..cl 1A tbt "'PO"H or t.bt &Utn-Uitt.t

iaal tract to rntro-.ot&l coola1 • .u,.
111

rs1c 1at'l"'he
11 111

a 

ial)ortut 1A tbr ni!Pon• ot t.bt Uta, 1t •1 a.lao bt 1a tbt "II 
or sutno n IJIODM . 

ta.UIU'I to block 

clnrlos-nt ot atrop1.111 rrdeta.nt ocotnottoer. 

VasotCIIV OD tbt other ba.Q4 OOIIJ>lttr).y blooko4 &114 IYID l"ntrllcl 

the rr.spooM of the cluo4tnllll, whUe it Juet bloolatcl the rrtpoall of 

tt. Urua. It alae n4ucrcl the riiJIODII of the lher, l'hia 

1a4ioatea that there ~ht br a ren.u incr .... 1a the 4iaohaqu 

or p&rall)'apatbrtio ntrYu,dllr:1Jaa bo~ lll.rl'aoe oooliJI&. ru. appeara 

to br of paruouot J..portuoe in the rupon11 of the 4uodaoa &Jill 

Uta to eoYironrota.l coolins. Sa to ( 19J5) hact earlilr aboiiD the 

t.aportuu o . ..., t t JM _.UI JIIMI in tho ntpoDII Of the l&ltro.illtttUM} 

tract to IDYiroDIIIDt&l oool1Dt;. Ht obta1DII1 &II 1ebfb1Uon, intteacl 

ot tJ» U 11'&- ID- 1 1 b•••••11t ot sutr.lo aotlli\7 atter •asotorv. Yaso-

tOIIIO' haa alto ttll 1 b a1 o~n~ to o&UH a are• tor tall 1D oloaoal lt~~prra-

... Be UotU 19/o6) •• nll u oolon1o trllptrat\ru tur. (Caoioppo •- Y 

r1 ....... I 1956) U IDYi~a\&1 00011 .. , (1\upft} Mel lltYI DII'-U 
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( 1960) '"ICPNI, "'deb 111111 

...... PlofC'" ' ·- ........ 1"0 ... - J1111J • tar. 'b~ u a .-le, U.luM'II t 1 1 

arature ~&Uoa. 

Ia tbe O&M ot tbe UtW~ tbn0 ~ be tile p'e&ter peroeat&p 

ot oholiMrpo IAtl•DOea 1.1 etreot.e4 t.bro\llh other •obud .. 

'b•ala.e •GNUoe. 

'!be reapoD• ot t.be eoeaoh baa b .. ~a abon to bl s une t o 

ohol1aera1c bloobcl8 eithar by atropille or YICOtCIIII)' . It •• olllJ 

iftnueDoed aU&htlJ' b)' bretylil• an4 a ooabi ra&o or bretyl1• rltb 

atrop1M . \'bie pert:lapa •ao• Uat the •o'haAia ot the patr1o 

fttpODM t o emi~ot&l coo11116 11 not IIUOb eu-ptible to oboll-

"ap01110 to 1Mreau4 ao14 proiluot1oo, which h it11lt int'l,.oce4 ll,y 

the bi.ta•in• relaaH4 rra. the eurtaoe or tbe bo4J', oa oool1Qla u 

na poltW..h4 by '81~tard and Rya 194(). 

In .pitt or bretyl111110 atropinoe, Y&&OtOIQ' l.lld atropilla U th 

b"t,yl1~a, it bal oct 'boeo poael ble to abolhb the tiiii;Jirature 41tt'

'"ot1all between tbeiO 'flrlOIII re&iODI or the SUtro lllteetiul 

treot and the aorta. Thh -~~~ that blaidee .ueolllar, IICNtor;r 

rt '-•R1•• (which wu re4uod to o.U 1D tha pre HAt 
and tnnapo .. o .... 

tber MOhlnl•• whloh are ot pr1•r:r Uiportuoe 
wort) , the roe aroe 0 

t thll bish sutr-l.Dteatl.ftal te.rat\lftlo fiMM 
1D the u1ateallloe 0 
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- 228 -

~ include auco.al ~tabolic aot1T1t1e a, t he atuat or wbiob requirt5 

aore aopbbticatecl ez:porlaonta, auob u tho atu:t,r ot labolltcl A.T .P 

in the auooaa &n4 what beooaea of the:a cluriaa boat chill in&• 

"D.c pn.aent 'C'Orlt lenda a clear ;support. to the ocmolurlcn or 

Donhof'ftr et al ( 1962) that •atriattcl waol.e 1a aoltbtr the o~, 

DOl' the pri.Jqry IOIU'Ot or thtniOresuJ,at.ol')' heat production, &lid 

that undar ooncl1t1ona at aod.eratel,y inoreaeocl hoat losa, tbo internal 

or san• are tho aoat il:portut a1t.e or u.~"sulat.ory boat procluotton• . 

Ccmaiclori.Ds the nry hi&b blood auppl,y to the cluoclenua ancl tbe 

raot that, inapite or thia, it atill haa tbe bigbeat teaperature 

in the abel-' na1 oaTi tiJ, 1 t lliabt be Juat rl&bt to ooooluclo that tho 

cluod.enlD, perb&pa produou the sreateat uolll'lt or beat por sru woisht 

in tho •oo1"t area•. 
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ACF.!tO WLIDGI 

I ll'ieb to czpreoo ~ atncore s.ratttude to all who hive boon 

1n7olTod, ono wa7 or tho othor, iD tho preparation of thb tbe:io . 

I a~:~ apooial.l,y tmteful to Prorenor John Crnyaon, for iDtroduoiJl! 

D!l to tho probloc and for hia oon11te.nt iotorellt, help e.nd oonatru

ot!Yo oritioi::::~a at nary 11ta9o of' the worlt. I alao rlab to thAnk 

lilr. Socun Ariwod014 for Ida oh ruoo4 teohn1eal aasictance , aa 

woll &II l!oear:s Jrayodo Oduooto o.nd. Toldn:d 'l'aiwo t•or helping 1n tho 

proparntion of pbotographa and t)pellcrJ.pto roapocthely. 
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