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1 v1aa t• take thia opport1111it7 to tbaak 
Dr. wal.ter c. Jtan.tlall tor the aaa• 00111Utel an4 guiclaaoe 

wb.1oh he baa •• williacl.7 prov14e4. I alao wleh to thaak 

Joim Pao• aiul lack Gol48era tor their help 1a tb• pertonance 
ot MAJ' ot ezpeiiillenia preaentecl her.la. 

I wut te thaalc a, pareate tor their aappori in 

tltia veutve aa4 I 4ecU.oate 'kb.La 41aaertat1oa \o two people; 

tlle a.o,. who aai4, •1 want to lie a plaia au and work lilt• 
.:z 4&447 4oea• an4 b.1• 11'&tle 8rother. 
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, •• Ja-.ft .... •ll'Rlat1• .............. --
••ul••ntt .. _, l•el• ., ....-S.•t1•, ,... , ....... ---
tou..i, •-...a tu faet1...i o....-.,wt• t• tae .. 1...i.u 

lnel. laela 19"1 of d"'7 c•uat• an -..1 .... ut tu 
latepatl• of ...ia ICMWleqe wiU nnlt I.a a •n ••JH-
ll ... l'f'e und.eN'9.Mla& of ta. ..U._.Mlu apt•• It la 
wltll t.lal• tMela tMt 1 .,,._ .... ti\• 1'acn10Ml nu, ot tile 
ettenat aad al'f_._t Slaenais.oa ot the b.ari aact ••• ......iar 
.,..,.. 4n•S..C - ..., ..... ,, ... , ell le'hl• la ........ 

... ....-... thi• .,.n •. 
... , ... , ... d i.u.1.,. '' .. -- .... , .. , .... 

e&NJ.ae .,.,.,lae,1• ,._it.Galo iueft'a.ti• ta.Me on.u 
,... tile t114tnool•i.a. lffttl• ot tl&e •tti.aal •-"· ft11• tile 
a••n.1 bowl.CC• of ta. ,.,.._,.. ot tu ....U.o .,..,.,aetio 
•ff•Hnt lu8"a'\1n baa ltea taul.7 well ,...._,.._ ta tu 
JUt, laot of .,..1a.o ao.1.._. ot tile looatin ot tb.• .,...,_ 
tlo atatl- Of tlleee ...... 88-4 to ltO a YU7 iaJOJl'taat 

,.. .... 1 .. ,. wAicda l aMalt ........ .,. • .it. ta. ...... 1 ........ 

aot aapponecl 1t7 ..,. 41"ot flYicl .. e, tlaat all oud.tao .,.,. ... 
tllnio .,_,... 111 tlM •oe an Md• 1a tll• •tel.lat• canc11oa 
aeauat• tile 1"•iltUtt.r of aa • ...,. 1a tb• anat•loal .... 
•14en:tt1oa •t 'Ul• •••••1• ••neu a7at• vt.ucm oCN14 ba•• .tar 
••elliq •-••••••· for emple, 11' tae .,...,.. van aot 
ooatiaH \• t.il• atellate •-11oa, t.h• 'ftl•• of' atellMt0117 ia 
oauiac , ....... ,, .. •t peet-p.,11•1• •11t.P&taetu fUten 

vo1114 •• , ... ,1.....-1.. taua all •'twit•• baaM: • th• pemiH 

Of tide teobaiq• wou14 lte .... to DW iatu ..... ati•• 
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DU"U, a .... uen.tioa ot ta• \e.nabal Jatb._, of 

oarclia.o apsataetto 1anenat1u 1 iralald. vJat l eon.a14er •• be 
a oruial Cll•tl••· Vllen eaetq an tb.e oar41ao •J'f&1&tan10 
a7aaps .. ••• aa4 ll•• illpenaa\ u tu atellate IP&li• •• • 
lffal• tor th••• .,_,. .. , l'ai$iall7 1 ••t Rt to .....,. ttu.a 
quatloa. At tlle 'llae \tat I .... ouauen.aa tae .,._,. .. 1a 

tile ett•r•• _.!a• a,.iatb.etie a&n.. I It..... io w..aer •• to 
ta• nl&ti•• 1n'Yel•••' ot tuae .. ..,...,. 1a eafti•Yaa•l&lar 
retlu.•• fllea• •J'llJathn.lo ettueat ,. .. ..._,.. an Jb1'•1oall.J' 
qute oloae to •a• ,.,._,. tall•,,. aft--' ft.&111 (J&n• 
Q'llpat!lnlo) filten. 

au ••• ...... l*l't ot ta• atu47 bepa u u 
att•"' to v.Huetaa4 ta• nll•x aotiY&'iioa ot -t;b••• •lf•na't 
.,., • ..,.. Dui.Dcl tu· ...... •t ,.... a.Je,11.ua't• 1 ,... it 
Pet•dbl• to at\at7 tile nla't1Y• ••tl!1'11.t1 ... ot \u oaftJ.ao 

pan.apJe.t.betle .- apJ*t1'et1• inaenat.i• u well u tll• 
ooatr1a.a1ou ot th• &41"'-.l ae4.U. •at ,.. ,.,.1Jb,u&l 
T&9ov.latve. 



tile IU.ateq ot tne etu.4J' ot tae eft.,.at an.4 
atfuat iauna•i• of tile oaJttlnaealar ••'• 1• l.Ue a 

'•""JT ""• vitll tUea4• Ina_, 41.fte.-.nt ol"l&be 1'ft 
••••w •iwe.at•.C ln\• a uitiff ¥Ule. th.u __,. 4itt ... at 
P1M.. ot iate ... ts.oa olttaiad. i... •••bell' Dl"•latetl n
"naute PNY1•• ... •4aatau1ac •t ,.._ .,.. .... 

file ti.at \brad a.a tM• ta,..t17 .._..l•• the 
Wttl•ntaacliaa of tu av.toaotd.a unee an4 tu 4•el•ia•t ot 
• .- •••ntaa4.t.ac -.... wlti. tu etwU.• of l ·• .JrancJ.•J'. Ia 
1178 i. .. 1., (U) aned; -tu ...... ..,. tuotioa et tu .,.,.._ 

tlletie aene, u ••l.l aa tbat ot t.ll• -...a, ta .PU*lJ'ae4 ' ' 
atn.Pia•·• l.UIC197 attt1ftt .. '1l1• 9 J9.ftll.7a1•• to ••n• 
.. ,11ap •• &l•llfl ••11•• "' tit1• •• tile ftftt 1A41eatloa \bat 
atnpla• at..pt laa•• aa t.MD1'l•&7 dteot at .,.,..,hnto aucl1• 
la ltM Laacl•I'• 1a apaill•At• 1a wJlloll tll• ....,_,.taetlo 
tl"Uk ot ,.. _, - a•aecl •• tile .... "4 ••nioal .,. ... , .... 1. 

tnu, t...a tl'Mt .._ ..... , • ...- aen•• • atlal.a't1•, ca•• 
r1•• to ..,.,.-tlletto• .PQUlaJ7 nepoaa• (85). I• ooulwlell 
.tna t.hia •.»ena•• '"'-' 

• ••• tun u u Na••tal un ...... ltet••• 
t.ll• ,._11.uo taen ot ta. i.._,., whtll• 
ta.,. ••1-. to 'h• onaial, tile .,.,.an10 o• 
"'1• •O'al ••-i.o a7n-. .All4 ''*' ..,. 
.Pff08a110ai• ftlt•• la ,.. ....,. ia •JUl• •f 
t~ tml•tlAMl --•••1• vita &AJ' AU'YO 
••11 •f tu .,.,.,a..t1e '"'" wll•n.._ t..-. 
1 .-.1ue f'vttae•, ttaa'\ ta• tuetJ.oa •t .., •••...U• ....... ft'-•• ....... ... .. -- .. 1u tab_... ,...,.,...1 ..... ,.. •u aon• •ell• •1Wl wJUa it Ma aa op,.nUJ.\7 ot lte
••l-. •-••tM Sa \be Jl'OO•u of 4e1Nl.OJm•t• 

' 



.AM l MY• •I'll•¥' (18'7) .._...,...._ t•had. 
••• fa-'• '• allow , .. , tile tao'l• •t 
tu Ji91'1Jbenl aen• ••11 ••Ja4• .,_ •h• ,..S.Jb•nl. atl'\lO't.ue I.a wlU.olt. it• uoa 
hea aa epj)Oft\la1t7 crt eaU.JtC. So t.bat, 
••• l'br'a.t.eJ.eas...i •1n...... ,.,..... ta 
io. ..sa, •JO• \M wt•l.oal ...... ,1 ... 
.. ...,..., un' lt7 IMl',Ulogs.o.l law.• 

4 

Whll• LancJ.e.r elu14ated iapertaat tana uollt tu 
nata.re ot th• av.'ioaOllio ••vou, 1t wa• the •nk ot 011••• 
and. :Jo.bater (104) \bat •- •h• nu7 •f th• U1ll'Ob.••n 

lllaoatM t.7 aqh t1enM. ~h•I' :tnn4 tbat i.1 tneatnc th• 
dftUl. glaa.a thei' wen allle to ieela:t• the aot1•• •rilo
Yaahlar ... ,poaen.t alllOIR u.el•l•ell' ill th• ...._1 M4"1.1a. 
irtt., rlell'll' ••PJeM4 tbat U7 oar41....,.oalu anl• 1»7 a
taote of the a.4naal o8"u. ,... 4u.e 'o 41t1Uloa of tb• 
••'1•• pnaetple, boa to4a1 .. •J4a•.tU'1a•. tna the •ed.1Ula 
to tbe omea 4a1ng t.lae fn•ina JWOG••• Ia 1904 1111M 

('') pnpee.t, oath• ltaeie of apei-1a•t• 1aYe1Ylne tile 
aot1oa ot a4nnal .. <hllU7 ataot oa 'be S.Uenate4 &ad 4e
aenat ... •' 411ator paJU •uel• aa4 Aelnal ... 1., tbe.t, 

• ••• 1t ...... , ••that aiJleaaJ.ln aoit• 
.., etnd'1ft •••l•e4 tftlt• ..- ,.,_.., 
tu lta te•utea" •• tu periJlloal 
aeuna. Bu' •lao• ..Cnaalta 4"• an 
.... 11:. ... ,.....,_ ,_ -•1• ,., a.a 
at •• \Sa• of ''• 111• \teea laaenat" 
\t7 , ••• ,. ........... 1 •• tla• ,.t.at ., *18 
tile ats-lu of tu e...U.eal eultaat ill 
.neaifttl, ... t .... to_. uto wlaat _, 
oaa•• tae olla•c• ot , .. ,. ot '1'• --1• 
tau, s.e ,_..,. a • .-..1. 4nal•Pl4 
•t ot 'b• naol• ••11 1n ... ,.... to t.te 
us.oa ntll the .,_,.ins .,.,.,uti.o tilla, 
, ... t..tl• ot vld.ell 1• to .... , •• an4 , ... , .... , .......... •Pll••· A.4"aal1a 
•lCllt thea lt• tbe •....._oal ettatalaat 
lDeat.a • •oil ..... i.. •ha tbe U.-



' J11l.•• arri••• a\ ~he per1Jh•17·• 
Dale (44) added an in'\erea'tiq reaa.rk •hat Bll1ot• a 

the•1•, eo n.earl7 oorreot 1• prlao1ple, ral•ecl euoh all tlJ>l'O&I' 
among 'the p.b7aiologieta ot tl1at da1 an4 wu hel4 to be 1• aueb 

41erepa\e 'tut 10 a 1905 paper, .11.liot (56) 414 not. ••'1•• 

tlw;\ he tel' •ad.reaalta• t• •• the •J'llJ&\htio '\ftAMit,er. 
irae 11oo4 ot the t1•• •T be 3ll4ce4 tt7 a paper wr1'l\en t.>7 Laac-
1•7 in 1901 when he hJ'potA.eei•-4 tb&t the ao,ioa o'l a4reaal 

11e<balla17 extftot on tenena'ed orpu waa 4.•• to ••• \7pe 
ot exoitaio17 aot1on of the acntve ooapoa4 on 'the •1•J;e'the\io 

nene entU.ap (8'). At tba.' ftilae be d.14 aot beli••• t.ba.t tbe 

loou of the ree~nee •• at tbe poat•1u.ptio eite anct he ia-
41eate4 that an.7 b7potb••l• -e•ed on tbe dlr.ot aotion of a 
trannitter nqv.tJ"ff Y•rJ' oanhl aon'CU,. ApJ&:r•n'l7 
Elliot's 1904 J:i&J•r 414 lntlueao• Lancl•7 tteoalllJe in 1905 
Lancl•J' (8'7) ooaparecl etteete ot aiocnine aad ouare at the 
oa'i neuroap.1 juotioa. ff• hJ'po~hH1•e4 tba·t the 41ffenaoe 

in reapo:ue to the '"o ooapo1Ul4a •••14 be esplalnecl 1a either 

of two V8.J'•i l) ••rY• filten in ••3•8'\ioa with oella s1•• 
r1ae to ditferan'\ iJ'pe• of trauai\tera, 2) \he _.. traaa-
ai tter oo\11.4 baYe different etteote beoauee ot 41ff'eren••• in 

t.he poat-.s1u.1l'10 reaion of the cell. !hu Ltulgl•J' •• lte
cirminc to '\bJ.Ak in teru o'l tn.n•itter ibeor;y. .1111•' • e 
1905 paper regreaent4"l an exteaaiY• etu.47 of the action of 
e,pin.ephrine on the bladder, heart, ateletal auaele and nenu 
of 41'lteren\ apeo1••· He ooaolu4etl tbat; 1) the aot1cm of 
ep1ae,Plutine on amoot.b auaole waa aiailar to the ao'ttion of the 
taoraoo-lwaaar nel'Yea on emooth •wrole, 2) the ...,.1•u•• of 
the reaponae vaa 4eieZ'fliae4. I; the trequ81101 of 87apaihetie 
iapalaee tranuit'ttd to a tiasue, ') aJ17 tieaue reepoatling to 



' ep1ne,Phrin• 1• 1ndioa't1ve that the i1ea'1e 1• 1Jmena-.ecl b7 
.,....,,hetio nenu, 4) denerva.'ted eaootb muaole ahowa an ia

oreaaed reaponaiveneae to epinepnr1ne with ti•• (aomevbat pre
d.atiag C&anoa•e demonatratioa ot 4enerratioa aupereeaa1t1v1t7 
('l) and. 5) 97apathetio neJ!"Yea are not e't1aula\e4 liJ ep1aepblt1ne 

at 'their termiu:tiona 1-llt that e&ogeaoualy a,pplied. epiaepb.riu 
aota at the aueole cell eurtaoe. 

Barger and Dale (9) atwl1e4 the l:l1olog1cal ao'tivit7 
of varlou.e a11:lne• and 1' wa• t.tie;y who ooiaed. the ten "•J11Ja.

thoailletio•. In. their etud1 the7 teWld that a 4e111ethJ'late4 
der1V&:\1ve ot ep1nepbrine, late• to lte Jmon aa noJ"epiAephrin.e, 
had a gJ"eater a711pathoat11e"10 et'feot ~ban the •-"bJ'l.a'\ed parp.t 

ooapound wt.tea the eillilant1ea ot 'boae e•pouad.e to •7•1*
ibetio nerve •iillulation weJNt oompa.red.. Dale (44) later ind.1• 

oa'\od that it never ooo~d to Jarccr aa4 hiluelf tb&t the 
4•eth,J'late4 cOllpound ooulcl. be the natu.nll7 ocourring irane-
ai tter ot the •111i:ethet10 nen••· cannon and Baoq (28) ehove4 
'that atllntlatioa ot the e7apathet1c nerYes in intact animal• 

oaueed a •l'l'lllthollimetio subatanoe to sa•• into the lJleo4 an4 

the7 nuecl tbia auata.noe, SJaJRtllla. !hie ooapou4 appearet 
to 'be lilt• epinephrine in aaa7 waya, ao much •• in tact, tbat 
Jacq (!1,8) b7Pothee1ae4 that S7apath1n an4 epinepbJ'iae were 
14•1R1oal. Howner, it waa lleooaaing clear tb&t epinephrine and. 

5711pa.thln wez-e not 14ent1eal. Cana.on an4 Roaenl»lu.eth ('O) toucl 
'bat after g1Y1ng ergotonn. •h• adainia\ation ot 5ppathil'l 
414 no' give ri•• to the •epiaephr1ae r•••~· w.b1oh .is a 

depreasion ot blood. P'rtt••~r• oooiuTirtB af'ter epinephrine 1• ia

tued 1ato aa anillal pretreated with ergotozJ.n. SppatMn 

oaua.O an elevation in preaoure. Juoh obv1oual7 dif'tereat 
aotiona of 'ih• two ooapowuta oaued. cannon an4 aoaeulut.b ('o) 
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'• 4e•elop their b,J,POtA•i• of •h• \vo lpJatkiaat S.Jllpa'ibia & 

aad. S7apat.bia 1. Aoeol'd1ng to i.bia hJ'po'ibea1a all a4navcio 
aerves rel••• a oouoa eutta'ianoe which cauoa and. i.oaealJl••tb 
b7JO\h .. 1aed \o •• epiaepbzi1ue. fhia ep1aepa.r1ne v01ll4 then 
p&aa 1aio \he oell• ianerva'iecl b7 'ira\ Aeuroa and. oaoe 1nei4e 
\he inaena'ied oall ia.e tru.a1'i1oa to iJJ11.;.e.\lt:L.a E or Sp;athia 

l voal.4 take plaee. tau.a 4epea4lna oa '\ae na•a• ot the llm.er
vated oell, 'ibe epineph.rtae vouJ.ca be ooa•eriecl lt.J etaita't.le 

-~ •7•'•• to either Sp.Pat.Ilia i: or d7apa•.bia 1. After 
, •• ooa'f'el'111oa reaoiioa lhe a,apa\hia B or 1 votal.4 e1~aer eso111e 
•• iahit.J:\ 1u target ••can· IOI' eua.i>le, i' _. telt t.ba\ 

aoat of \he a4reaerg1o •••haniau of the caa•roillteatbal tnot 

1n••l•e4 'h• SJ11pa\laia l eaa,ae •1•\• .. aeoauae •'iratlatioa ot 
aclnaercio aervea or t.tle iat;,rav•oo ada1a1a'lni1oa ot epil'le
,Phr1ae oau.i the nlasatioa of .._.,no noota 11Uole. l\ waa 

.tqpo•aeaiaed ~-• 'he o•pou.n.4 nleaaecl :flt• 'b• 11Ye.r ll.poa 
llapatio nene atilnlla\1ea wae 879.J&\bia 4'1 l>ff&ue 'ib.ia ••

pouct eauaecl u uueaae 1a llloocl neeav• aa4 h•n ,..., •• 
li•M ·u1en ue blood. ••••l• ill tae iateet.ln.e 

wh1oh are ooutr1ote4 bf n--1 att..la,1••• aoooniae •o ••• 
appattbill \b••l'1• •aeee ••••el• wo\&l.4 ooataia eftlv.eat &.r•
patb.1D i tr• Uae a.en•· IJ•Ja'bla I• paaainc uio \he veuel• • 
•t ih• patn1at•'1Dal \an. wou.14 •• ooataalnatecl •r a,.._ 
pa•hill I fr• ia. ioenate4 ttlood. Y••••l•· tau 1t vu bJ'Po
tb.eai••cl tha' pare IJllfa\Ain 1 ••u.14 n.e•el" be iaola\ed.. .l•
oaue s,.pathin l oCM&l.4 aot like IT•tath1a .1, for •XU.Pl• ll••r 
l7apa.taia E oollld nlu p.a'tro1a'\eat1Dal aeoth •wt•l.•1 1\ w.e 

a.lac ••••••ar.r •• poet\llate \Aa.\ ibe -two S7apa\hiu oenald be 
interohY•ri.O b7 \he tarl'•t orpn. 

'°" \a1neea ;rea.n \&• s7apata1a ib.••17 held .,,..,. 
and it• t1nt ...... ohall•JIC• .... in 1946 ••• YOA Jal.el' (57). 
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ia hie elaas1o ,.,.,, r•pol'tecl the iaolation ot tlle 'ra-1t\er 
of adreaerglc neurone tNll ••Y•ral different aoveee. ln all 
oaaea the tnnam1 tter was aorepinepbrine, the 4••''1'ql.ate4 

4er1Yat1•• ueed b7 Barger et al. (9) 1a 1910 ia tbeir etl"\lot-.r• 

aot1•1t7 atw17 ot amine aotioa. In 1948 Ahlq•ia\ (2) 4eYelG,.& 

hi• reoeptor theory which eta"" ibat there were two poei
•JD&P'1• a1\ea of ao\ion ot oateeholaaine, al,Pba-eitea a.n4 

beta-a1t•. Th••• are exoi\ator1 a.n4. :1n.bJ.oi1H>rt ai1ea an4 'h• 
elaaa1.t1cat1on of a a1 tllf oa \be \taaia ot a tiasu.e reeponae to 
eateoholaaine 1• no 1••• ar:Di,a17 tnaa the aappeaitioa '\aa\ 

there a.re ••• ••111• •f'•\eae Ohaalirac one ''" oz a7a,path1a '• 
another t7pe of a7apa\hi.a.. Th• 1aporian1' ditter11nee 'between 
t.b.e SJSi*'thia theo17 u4 'lh• ot.UTeA\ ooaoe1t\ 1• that norepiae
pariae i• •h• aueaerc1o tnaa1''•r an4 \bat epiaephrin• ia 
relM8•4 •lal7 frora 'Jl• aclnaal aed\llla. fhe r"•fto• 'heo.17 
ot Ahlqv.iat (2) may ate oouiclel"ff aao-.her aoditioation of the 

••••»tor ooaeept vhioil elate• llaek to L&Jlal•J' (87} who ilMll
oated 'bat there _,. •• poat-•,...P'i• •n••P'•n" •-1t1Y• to 
neuroaaaoral aul>ataae••· 

W.tU.l• it 1• an sael'&ll7 aooefte4 •hat the a4reer . 
sic aervoWJ tra.aeai\t..- 1• aoJ11-epiaepb.rine there ia oUJTea•17 
a ooatrnen1 u •• th• etepa 1a 'ib.e r•l••• of tbi• nev.rohwaoa
t•• a a,apathetie aene. fbia ooa•HY•rSN ha« 1ta l"OC"ti• 1a 

•h• work ot .Dale e\ al. (45) vno to'W'l4 t.ba• a\1a\llation of 'fill• 
vs.gu.a nerve 1a t.b• a\Hpiai..., eai J'i•l4e4 a poa1'tiTe ouono
t.rop1o effect. h.1"\henore, iwel•• 4&¥• after ~h• reaoval of 
tae au.perior oel"Yioal, tnferlor (•1441•) ce.rYioal an4 \be 
a·~ellat• gaaglia tb.e7 were a\111 able to eliei't 'h• poa1t1•• 
chron.otropio reegonee after atropine. Jou.rd.aa aad Howak (77) 

r•pone4 the aa.ae filldir1& in waat.ro»iaiaed ca.ta, Jtallat (78) re

ported tb.1• l>ivaleat beha•10I." of 'h• ft&U nerve in the doe aacl 
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lt waa 1D.1t1allJ espla1.ne4 tba'l 'two t.r1t1• ot tib•r•, aoooMin& 

to .Dale' a (4') ola••ifiu,1.cu1, adl"energ1o &.nd chollne.raio ia 

the nerve whioh ha4 Deen. oona14ered •1 maa.y to be a ",pu.;r•" 
cl1olin.era10 nene '\not.. 'In• oonoept tbat a ··~" &4.reaeraio 
or oholinergio nerte exiata 1• ••ill luJl.4 to4&¥ o;r soae work.era 
an4 .Prola&blJ hinders u.n4eretan4lnc to ao•• extent;. Botfaau e\ 
al. (71) to1i1nd ihat in th.e iaola'ted, atrop1a1ze4 be.r\ ot 'tile 

doc, cat, 1'&-btt and ~uinea ~1&, addition ot aoe~Jloboline pro

du.oed a .voa1ti•• ucit.ropto and oilrono\ropio efteot. fh••• 
reaponaea were abollahect 01 e.rcotaa1ne, ou.rare and nioo11ne. 
Af'\er ,perttlalfta ~b••• bear•• v1ih aee\yloholine, th• _.,.rtaea\e 
vaa collected from '\he t:utana and thi.s aolution at.iJmlated the 

hJ.P04J1W11o tnc heart, relaJ.ed ibe reotal oaeou ot the fowl 
and relaaecl the araall 1nteat1ne ot "ll• :ra&bit. ·ctutse a.re all 
oioa•BaJ teobaiq~•• for tile 14ent1!1oalion ot adrener~1o \rana
mi ttere. 1.tot.h the injection ot aeet7loholiue and nicotine re
•ulted in the lilten.tion of tlU.e oompouad. I• baa lteen ahotm 

bJ ferr'J' e\ al. (60) 'na' the at.1aulato17 etteot of aoetyl
oholine •1 be du.e to a cU.rect wtiaalat.ioa of poet-PD.&l ioaio 

atlnn•raio nervea. Wnetber 'thi• ;henomeaoa ooourire u \he 
nat11nl course ot adreurgio anral aotion ia OJ*l to 4eba\e 
at preaent. ln 1946 von 1\ller (S7) no"e4 in the AlUt paper 

which 4e11outnteu 'h• .PJ"•••n•• of nor-e,p1nepbr1ne ill a4renera1· · 
call7 irmenated. iiaau•a t.bat., 

•tu• .PH••no• of the •111.vathe'iio eraone 1n extftots 
oft.he Ya.&U• nene ••• oall• tor aome eoaaent. A.a 
to va&\19 nerv•• i' ia kaown \bat 1\ ooniaine oar-
410-aocele:rator tibon 1 tor inatrdUJe in 'he oat, 
vhloh rnicht be talttul ae pbye1oloeioal eY14eace 
for t,be .vreeeaoe ot a4renergio fib era in tnia n•rve. • 

A.a a footnote to thi• re•rk, it wiu1 •t.18aequ.en\l7 shown b7 
Baadall et al. (loo, 109) tbat vea~rioular toroe ot aoatract1oa 



V&11 alao inol'eaaecl ta rea10ue to atill'ala11oa ot •h• 'ftCO

.,..,_,b•iio t.N.Dk in th• atrop1a1•ed doe. 
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A• lalowledC• ot unaercio tu.en 1n the vac•
•.ra1&the*io trunk aooaulatea, it 'beo••• •PJ;-.••t 'tha't • pire• 

•7•.P&the'i1• nen• aq not ulat. ln 1948 Jolkov ( 62) •• al. 
foWMl tbat stilltiaiioa ot 'the atellate p.ac11oa ill atrop1alae4, 

•••ria1H4 oata aa4 top p,ro4uee4 4n .. ta9l• uouta aoet31-
cholin.e in tu oeronu:r ainu e1':tlunt blood. 1olkow (62) 
•l•oUlate4 t.ba' tbe aoet7lfl.bol1n• might be 4••1Yed troll •PJ*.

'ihetio obolla•rci• 'Ydod.ilator f11ten 1a ;;.a. •11&J1.tl\ffio ••'
nova to tile a.an. Ia tae ,,... .U.tioa of the ~OU'Aal, rolkow 
n al. (6') l'•Pol'ld. th• ......,. ••• ot 8J111&taet10 oaolJ.aercto 
Taaodllatol' ov.'\tlon to the IU.lulliaba ot ••• oat uul th•7 ...
gone4 tb&t tkia 117at• vu au-Gpin.e reaiataat. IA 1959 Bllft 
aad. Bawl (26) ata,-4, 

*aholinergio tiia••• whioa ... .u .. ,..._. 
1n tu 1>08'Paal1-1• .,.,.ta.tio • .,,17, 
..,. 11beJ'&te ao.11'&4reaal.1n• f1'9a ta• et••• 
at tae aene ead.1a,ga 1 aa4 , • .., be a4naeqio 
ill ettM\.• 

I.hi• na tlle tint uatioa ot ill• bJ'J!Otl'leua 'iha\ 

•••'7lo1'ol1u eau•• the rel••• ot aveJd,aeJbrin•• Ia 1961 
»an4on aa4 laJtd. (16) foul. ,., after aeotioa of the •ll•A1• 
••rv• the ao•tl'lolM.'tlln• eoao•tn.i1oa ot the •fl••• 4roJpecl to 
1-' ot ooat.rol Yal•• aa4 •u aorep1neli*l'ia• •at•' 41-oppM, 

to ~ of eoainl. Stia'Gla,1•• ot the •Jl.•1• nen• after 
••••t1P1n• le4 to th• releue of a olle11aera1o-11k• a.-aiaaoe 
(1t oaue4 the ooa,l"anion ot 1aolatecl piaea Jic 11 ... .U 
tlli• aotioa waa ltlookff b7 atnpiae). a..s.aollalu ea•ei th• 
•.Pl••• to fall in rea10ue to nene e\llmlati•• while tl\e al.
eia1atnt1oa of ebol1•• iinened. "kl• aot1a. J.UiaUtn.tioa 
of aoet7lollol1ne uatane«l t.b.• •.Pl"a u4 thia aoi1oa waa aot 



bloolted b7 atropine lnit it -.. rechtoed lJy reeerfin• an.4 

a1tolieb.e4 lt7 pheaoqlt•aaine, pipo.-ua and ltN\71.t.u. 
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Jn.ad.on. u4 Bo74 (15) ~ eoted ••-'1'1Gb.oline 1atn.-after1all7 

into tile 1aola\e4 apl••• ancl tO\l.l'Mt that after 'nataent with 
l'•••rpine ao nor.pineghl'iae was nleaeed la reapoaee to \he 

1•J•etion. After pbe.aoZ71te.na1t1Ae th•• wa• aa laoreaae U1 the 
norepinephr1ne outpu.t of the glamt. Bn.mtoa an4 Bo74 explaine4 
the inoreued o•\p.tt ot norep1nepb.nne after plleno.,,.•u.aine 
•• a reeult of the vat: antiubolin .. t•n.a• etteot ot the 
alpba-ltlooklnc agent•. .ll.e.kel.7 et al. (13) showed that PbJ••
atipine a.DA ••••ttaaill•• amt.etiollaeeteftee aaeata, t14 aot 
iaoreaee 1ll• otat.PUt of noreptaeplarlae tn• tile oat, apleea 

wb.1le pbnoq-.eaaaia• 414 ••••• •• lM•••• .. Ira.UP a:n4 
Jo1t bat repnte&. tn• Blatel7 refate4 '\he 14• that paeaox,r

••~ad.ne 1nereaae4 aorepinephriA• enpat ltJ' 1Aona•181 tu 
aaeu' ot aoet7lob.011n• in t!le Tieiait7 ot •n• a4reaeq1.o 
A•n• en41DC•· upraeat• at.Ml' •b.• •'•• ot a4.reaergio 
tranaa1esloa 9aae4 oa tb.e aoti••• ot •h••• d.ftc• _,. •• teav.ou 
at l»•t ••oauae, a• tile won ot m.aaer u4 ~-.r (ll) •• 

ab.on, the ••ob•n.1• of An& ao'iioa la tu neuowel&la• 
~uo•J.oa, ia not •• eillple ae it tint ap.-n, aacl the ""1oa 
of 4~• 11&7 aot iAYol•• ••ell.aai•aa wlU.oh ha•• lt .. a a•or1~e4 
\O thU. 

.,. • ..., ... al. (60) 1atue4 10-2'0 - ••9'11-
oolin• in'• the •»l•aio arier, •f tlw _, an.cl •• , .. tha\ 

th••• Ao-a•• nokei a ••tri.,.tal 418obal"a• of C•f1t••n 1a 

~A• a;>l.eaio ner'f'•· Tb.18 4ieoharge .... alook-4 a7 aeaa.ethoai 
ln1' aot lt7 atropiae or 1'f'4ergta• (aa alpba•t.lOOlUnc ac•t) • 
o-tilter aotivatioa vaa atill elioite&l aft•r attenat •••nat
ion ot th• a9leea.. t.b• teohalq•• ot attena'i teaenaiioa 
•plo7e4 s.avol•e4 afftioa ot tb• aplaaolm1o .. ,... .. Just at the 
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l•Y•l ot tae diapbft,ga. ft.nt one aen• vu eenlou4 aJUl 

\hen 10 dal'• la"•r the otil•r nene vaa ••o11oaed. ten 4&¥• 
after tbe lut OJHtr&tion tbe u19riaet •• pertonecl. It -.7 

•• tba• th• till• allown tor teceaeatloa •• Ua4equai• ad 

that attereAt o-t11-en _, not ba•• «ecu.ea\d. Afferent c
taen ot 'ihe t7pe l•u.cl a7 a&uon tn al• (llO) la 'be •t 414 

ut r .. JOacl 1a •hi• aanaer. Bun alUI lara.4 (21) ha4 alr•41' 
fONll.l&tecl ta•1r bJ'Jotheaia of a4"aag10 'llMMlll1N10a vh10b. 
in•l•4etl the ••PPOll1t1• that all Poat-cuclionio a;rapathetie 
ti\le:rs were aoltaercl• ad''-' ••• other atnetu., OJ' 

aao•h•r .Part ot 'lb• .PO•,-p.a&l.ioaio aeann oau• 'Ua• .nleaae 
ot aw•.Pi••Jbri••· Ille 41tf1ou.lt7 1a atwlJ'ia& t.tie •••.bani• 
ot aot1o of aoet7loholin• led. .Lee •' al. to at\IQ' tbe aetioa 
ot the olaol1aergio ••JIOWlU ln ]Jn4uinc ad.reaerc1o etteote 
•• a aiapler a7at•• la 1960 L•• et al. (89) tolU.Ul tbat 
Diootbe (la.10-S C/al) oau."4 a JOai'tiYe iaotl'O.flO effeot in 

the tov ta7 old. .a17..to e)U.oll a..n. 1!b111 4••• ot a1on1ne 
also proclv.M4 a tn.ui•t pu1,1Ye oJutoaotropl.o ett"t tolln.a 

b7 a attp.ti•• ollroao,N.Pi• ettm. !'Ile nae naponae •• ••
••ned. v1ta tetaae1_,.1_ai• 10414• (10-4 a/al) u4 aon7l
uo1tae (10-4 .1/lll) ••• -. •• :a..n ,,.. atnP1ai•••· nt
oaiorouo,rotenaol •loeket the atootln• ......... It ha• 

aea 4•onnate4 h1e\•loC1oall.J 87 B••Pl•WOJal aad Bna (118) 

't.bat t.he .,.,.iaet1o 1aael"t'at1oa floe• ut 4ffelof ut.U ••• 

fifth 4q of lit• of the .U17oa10 ol'Uok ~. Lff et al. 

(89) ooaolu.4ed \A&t •be ;poait1•• reapouee ven 4\18 '• an 
iate.necttate atnotue wh1oh ••"aiu e,piaeptu1.n.e-l1ke 
•t•rlal.a. -:11..,- felt tnat th• ... ,.Wl4 •• tteinls nleuet a7 
aiootln.e, aon7loaolt.u u4 \e\na•'hJ'lU11oaiu 1o414e. J.c
aarn et al. (11) atwl1e4 var1ou upeota ot oat•e.llolaain.e 
ae-.1u1liaa in the eab17oa10 ohiok hean &ad. fou4 i.bat oateolaol· 
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O-ae,}ql •naeten.ee (OOHT) allA ••oaalne oxlda•• (MAO) are 
t1ret deteo,aale 1n the tour 4&1 ol4 ollick heart aa4 that th••• 
eu711es inoreaee ln ooaoea•n.'1oa to tb.e tenth day vhea the1• 
eon.oeatn..tiona reach a plat•\l• The leYel ot COMt in 'he tov 
4a7 old. b•rl waa 0.02 auaol aeiaaeph.riae/hr/ac protei.11 an4 

ihe leYel ot KAO•• 2.0 naol ia4olaoe'\1o ao14/br/mc noteia. 
In t.he thr•• da7 014 cbiok beari COM! lnel a were not a1pt
f1cani11 different fl'oll aero aa.4 KAO ao•1Y1'1 wae ia48'eo,alJle. 
In another atW17 (7') the7 fou4 tbat 41.Q4n:&JJ*..,.lalaa.1De 
(OOFA) &ad 1ta d.MaftO.Qlate4 ooq•er, 4o,paaine were tint 
4tReo•e4 1n the ea1'17oaio oh1ok h...n on tlle fotanb an4 •h'b. 
4qe, ioeapeo,iY•ll'· Ca.1'41ao lft'el• of aorepiaepb.nne 11114 ep1-
Dephriae were tint 4eten• on tu thin 4a7 of 1ac.t0at1oa. 
'r7roaine )qclna,-lu• waa til-•' olJeen4'4 on. 48¥ l, DOPA ••
cano;qlue waa tin'\ ollaene4 on d.aJ' 2, dQpasiae B-oxidaee 
wae tint oltaerve4 on ta7 4 aocl lilttnl'l•tllanolube-1-•ribJ'l 
tn.uteaae wu tin"t ol>a•rv•4 aa 4&1 6. lA an.other pa,_,. 
(14) tua 1roap reponff. tlaa.t trit.iat•4 epJ.ae,Phriae and aor-
•»in•phrine were \&ken V.» a,. the n•r& •• earl.J •• ibe tou.r'll 
48.¥ of 1Aouat1oa. th.el"• ••• aot.u.ll.v a d.ecrea•• 1A upt.U. 
oa ~u tiftl'i Q.J anc. taea a cn.4•1 1AorM•• 1a up$ake fl.'Oa 

'th• •1.xtn to tn.e tenta hi• 1a .-l'J'Onie h-"• uptake of the 

la,eled. ooapowtA vaa exolaaiYel1 fo'°14 1a ihe ••l•~l• fraot1oa 
u'\11 ihe fifth d.&J' wha aptake lteoarae appa.rea1i 1a the a1ero
aomal fraotioa. fhia oo,,..relatM well •itJt -the ll1at•loa1eal 

o•aerYa~ioa tbat oa.r41ao iaaeJ"Yatioa 4••• not •ectn until the 
fifth 4&7 of •b17oaio lite. 1'.h• a.sou.rd: of Ul't&k• DJ the 
aioroaoaa.l traction 1Aoreaee4 1a parallel vi'h the 4eYelo,paaat 
ot the a7a,pa.theiio 1rmenat1on of \be tteari. la. \he ,_, d.a7 
old. whole •bl'Jo tae tr1\1a'ted. aore,pine_phrirl• vaa folUUI 
pri.llarily 1a \he aioroaoaal tra.ct1oa. tr1tiate4 aorepiae-
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plu-1D• I.a th• •1•r•••• •ecaa to iaerea•• rela•iY• to 'lbat 

ill 'h• aolu.ble tn.otioa oa the tiftl'I d.&J• a.eerpine, •••tae an 
low ,.,. ... , .... •n9fll7 alter..t 'ill• ab1li'7 •f f.1Ye d.&.7 old 

.tutana to '*air.• •P nore;pillepbria• '"'" four clay old. b.e&ne were 
not a• attecrltett.. 

the •ll17ologio uto,...t1oa ha8 1n41oa'ed tbat 
aoet71Gla011ne exe.-a a poaiti•• 1ao,rop1o aD4 o.taroaotropio etf•Gi 
n a aeal"i wb..10 4o• ao• baY• acliteuft'po laa•na•S.oa, b•'ti cloea 
•••• io poaaeaa tae ••talitolle ...aaa1 ......... ..,. tor aoae of 
the ""o'1ona wld.oll U.Ye •••• ASU'4e4 aa u•••1ate4 vita the 
atreaeqio n•l'TOlla •1•••· Aaotn.er ia"•rpiretation of the •.P

pareai reia•1 .. -·•••91l ao9'718Aol1n• aa« ael"eplae.,Pbr1ae baa 

tteea Pff»Oaed. •.r l.ea4•n \&a). He ha• ,poat11late4 a •eaolheraio 
a4naerc1o 1a'\eaot1oa •. !Ai• taeor.v vaa -...o on in• aeaupt-
1011 'tha\ \he •-llaa vagu nene u • paJJel7" ~•1•1*''1'•'1• 
and 'tlie atellate to I>• •pu.i7• a,.pataetio, 1a tbe aenae tbat 
tae fol'tler ... oaol1A•r,P.o wll.11• ••• latter waa ad.reaercio. 
Lead.en tneoriaed that there ma, 1'• aa 1At•••'1on betwMD 
druerc1o u4 obOll.a•rai• til>en au.oil ••t ao•'\J'loholitl• troa 
on• tibv _,. a•• • aaotll•r fDer '• oaue tbe rel-• ot aor
epinep».riAe aa4 a1allulJ', aorepla•.PAri•• •oul.4 atteot ih• re
l••• of aori7loaoline. .Leader•• IQ'potheaie oaa •• uplaiaect 
oa ••• eaata of aued aen• traka. ~he pot.a• he-'•• bow•••r, 
la tut the 1n.teraet1o• ooollft .. -. tbe leY•l ot the '&r••' oraaa. 

fllia 14• of u'ecn•ioa •' the krc•' ozsaa l•••l 
baa ·a.een s1••• td.atolocioal ooafi.na.tioa ot a eon 1t7 ••• work 
of Jaooaovi ta (7') tdlo ... •on the Pl'••••• of ....._tf1a 

cell• ill iae h•rt• of ae'f'e.ral •-"ciea aa4 l'a8 1nc11oa•• the 
looatloa of Oholiaercio .l'I08t-caacl1oaio oell boctiea ta intimate 
aaaoe1at1on wi'\A the oh....,...tfll'l oel.la. 

tile •P.Pal"ea'\ .t.aterela-tiouaip batweea •••t1'lebollne 
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aad aorepinaphii.ne make• it. •allda,017 "o eowa14er aoet7lohol1ne 
i"••lf. Clepo..-n (32) toll:Wl t.ba.t; a.a a.q,uou oat.not ot a,..;a
t.h.otio cangl.1& oaued. tu .1aolate4 •u.:rtlo qap ~o atop b•t.iq 

oauo4 a 4•Pl'••a1oa 1A blood. prnsun, l>u.t .ba4 u •tt•ot on oat 
pu..filla17 av.eel•. .ae ooaolu.48' \na • \ho e.xtraot troa 'the aanc
lia lton no rele:i1n to \ho av.betaaee l.1Denteci :troa the e7apa
'the'tio aervea. ln 1906 nuea (48) a,pot.h••iaM iha\ the aaut 
eoataiaet1 a aue•anoe, DMt4 •pn1Dh11»1a"• v.bJ.o.ll waa oonYerie4 
to •iabJ.t.ia• aft•• vacal uoitaiioa. th1a-coa10-... woulcl then. 

ooaoiAe with "•• cariiae auole nav.l.•1ac ill vapl aneet. 

:uuoa »•lined. the Ohellioal. aot.1on "• •• aS.Uar •• iaat for 
aeeret.10.U aad JaD•r•,ie :luno1'1oa. A &nat •••I fOftfarCl in the 

nowllldc• ot •••'7loaoltae oaae ia 1914 when J.lal• (42) found, 
after •••'1Ac ih• anioa ot olloliae ter1Ya'1••• ill "the cat• 

•.In the anion ot ob.Olin•• aA4, vi th 
var.raa G.esn•• ot iatenaitioa:t.1011, in 
the aot1on ot oertatn ether• an4 ••'•ra 
ot okoliae, ,.. d.1at1aot 'i1'Je• ot aotion 
oan l>e 4e,eote4- a 0 au.aea.riAie' actioa, 
pan.l7•ed \t1 atropine, and a •n.1oot1nio • 
aoti••• paral~ae4 a7 •~• .. • of n1•••1D•·" 

t!a1• repreaeate4 , .. fil'a\ atateauJA'tt 'tha:' aoet7l• 
o.b.ol1ae or otller oholin.e 4e.r1vativee .ba4 a 4-.l aotioa. Alao 

Dale apeoula'\94 that aORJ'lohol.la• •1.Pt lie the .Pb1'•1oloe1oall7 

aoliY• ooapoaa4 .t.a-vo1Ye4 1a 'Ille o:rpaia. Ia 191' aura aa4 
Dale (2') toud that \etn.ethJ1-.CN&1a w.a a a1oot1Jl1• blook-
lag ac••' aa4 Ullke n1oo1iae, it 414 not 
e'iiallla,ioa Detore \be oaee\ ot l>looU.det 

(J6) tout tlaa.t te•n••AJ'lauoJliu 1o414e 

oaue a 'n.uient. 
Covaa a44 Walter 

in ~he pertu.ae4 tree 
aene p.reJan.'*i•a s.n ooaoeaintiou ot 15 mK/l. or b.iaher 
naee4 apoa:'an•ou potea"ial• Lo ••• aen••• nowever ao ••1-
cien.oe ot a etlalllaa\ ao'tion of tli ha• •••• aaowa 1a ilh• pag-

11on. Patoa (106) fowul \.bat 1a a eerie• •f JOl,Jllettqlea• 
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1>1.trilleth,Jlamaoai• eal.'•• hoaaethon1wa ad the area.teat 
au\iOA aa a &l:Ulilionio blookill& a.sent while 4eoaaetaoaiua kad. 
'ibe gr•teat aotion as a aelU'OGiuacular 'bloot1na asent. The 
tiaeuea 'teated ware the eat aupe.rior cenioal ganglion and the 
oat tib1alia &\Ullole. 

Koelle and ltoelle (80) aiwlied the 41atr1ltu.tion of 

aoe\3lcholineateraae in the oat au90rior oervioal ganslion 
ihrOllCh the uee ot d•aenation i;eoha1quea, aalfenoaium (a re
verai~l• an\1oholineatel"f.t.ae) and. 411•0.Pf'Olf'ltluoro,Phoaphate 
(.01.P, an irreverrd.til.e a11t1choline•'•a••). !h•J' tov.n4 tbat 
•••••\iall7 all iae t'wlot1on.al. aoe~7lcholineateraae vaa ,reaent 
ia 'h• pre•7aap'\i• teniaal•. !tte.r propo•ed a three-told 
t.noiioa tor th~a aoet7leh.olineeteraae; 1) 1i mt«ht prev8flt 
poat-•1aa,i1\:1e aot1Tation b7 aoet7loholine du.ri86 the reatinc 
p.baae, 2) it ai&;h\ a--event tile aoo••la:\ion and. apreacl ot 
aeet,luolia• durinc the e•u.ne of repeated pregangt1on1o 

vell•P .IUMl ') 1" •J.&h\ pa-oteo\ agaiaat. aaiidroaio tirinc of 
•a• greaJ'la&9'1• tibera. U'i.11•1AI denel"Yatioa teobaiqaea, DIP, 
aa4 th.• oloae ~••ial 1nJeo,J.oa ot aoe\7lohol1ne a.ad oarD&
•7loul1a• Voll• aA4 Xoell• (lll) tou4 that acet7loh.oltaea\er
••• •P»•re4 \o MY• \U.e Nl•• ia •.Jllpatlletio ganglionic 
(S.pe:rior Cenloal can.,;l1on) \raaaa1aa1on; l) lia1ta\ion, 

\•ponll7 or apat1all7, •~ tM tnan1\ter ae\ion ef aeei7l
oaoliae at \1\e pea1i...,aaJt1e a1te, 2) ,...o\eo,ioa o:t \he ,Pl".

a7aapi1o aUTe "•alaala apiaat ead•••A•••lJ' lUt•n.td. 

aoe\7lebol1o.e aDAl l) prffea~i•a ot ii.le ao~wa\llat.ioa a.ad. ao'iioa 

of aoe\,rlouliae 1U••n'le4 4uiaa; \ae r•••iac ataie. JTo• 

t.beu u.perlaeata ~h•7 felt \na't _....,._p\10 a.oet1lohol1a•
•t•n•• 414 110\ twlc1;1oa :1D the aeaea1a of oboliae aouroH tor 
•lfhk• aa4 reap\lleaia DJ' ihe teaiAal.a of tae .Pr••J'Da.pt1o 
t1aera. A• Jla•er aaa iaclieated. 1n a personal oo .. wu.oat1oa, 



17 
the theor.v of ~\AsoariDic and ntcotinic :reoeptora on 'h• poa"
cyAA.vtio aeabi-antt ot neces~it,y aea.no that aoe\7lobol1neaieraa• 
eov.ld not be present since 'the acetylcholine baa to diffuse 

fr= tho n.1eo\1nio rooaptor te the rauscaria1o reoeptor. Tbu.e 

t.b.e e3atu 'Would not tu.notion w.1,h iJ08tayna.pt1o ao•\ylobollne-

•'•ftl.•• ~aeAt. 
lt ia &fn1erally athlumed that a ma~or1°'.Y of car41ao 

a.vra,patbetio a,yAa;rtic coanectione in the dos a.re made 1n th.e 

tJtellate &an&lia. Xne oba<iirvat1ons of Jsron.k et al. (18,19. 20) 

have lJ..- 1nte-r.Pr•ied to tnd10kte that \be fibera iasu.1~ troa 
the oat atel.lat• pncl1oa a.re totally poet-&•nt:tl1onic as.nee 
iai;\ll.ae "J"'attio 1n tile tib11ra was aid to be ali:Jol 1al1ed b7 

~1.uiin& \'1e a'tellate gan,;lion vitt. ni.oo'Cine. Woollard (l:SO) 

oiuaerY•d \ft&\, •removnl ot th~ ~'tella~e t;an&li.a alone m.a;.y be 

iaau.ftioien\ to reuaov& a..11 tii• ,post-pngl.1on1o fiber• ot the 

a711;athe~1o ayat~m, tor in the oat some rnay come f.roa the 
Oe:rYioal reaioa al'W. ~oaa10l¥ lrot4 the thoraoio ganglla.• lie 
.r•poned ffb&1 filn1n oonaiclered to be aym)a'\he'Gio ba•ed on 

till••.r au. were atill »I"•••'• althoueb 1a r•duoect aaeunta, ia 
'h• 08.J'dia.o tiaa11e ot ih• ca\ at,•r o1lateral stelleo,OJQ' • 
.letileabi,p (98) OOl&i&l"e4 th• ll1a'Sol0fi1oal reeul.'ts obtained 

1a the Mt h•n after Dil.a,•ral etelleotOIQ' and l.Jila:teral 

a'tellee\_,. pl.u oilaien.J. aJ.44le o•nioal aan.gl1on•ot..Oi'q • Re 

ao'te4, •111 t,u l•t••r OJent.1oa lll•r• was no iaoreaae in 1.b.• 
area oYer vhioa c:leaenerat;ina aerve trt.mks were tound but 1a-
4iviclual tl'uka Aad. a cr•\•r fiber loaiii." lonide.z (lli3} to 
that lllWl1' il'•6*111;110Jlio tiaere en~ur \he au.idle oerv1oal 
canalion of t.be doe w.b.Ue -.a, ...,oatpngl1onio :tiben l•Ve 'the 

caaa;liora. i.eeeally arova ha• shuvn 1fllat a AW'Alter ot ~·
&aa&lioaio tioer• f11&¥ "rwi th.rou.eih~ bo'b atellate and caudal 
oenioal ~a.D.&l.ia ..,,.,4 tend.Date within or near the walls ot tu 



h.a,rt (2}/. ln aa4i't1on a01U• •7~1itl~he~1o fibel"& nave oeen 
euowu 'to a7aapa• w1'th1a ~h• ventral .roo\s ut th• ep1nal ool'd. 

''). 
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hl4be.rc tA.UU. Qaucha ()9) 4•ona'trated th•t eleotri-

e&l etuud.a'tio:u Qt ~h• •••rlai .. 4, P•rtv.eed cat at.lptu•10.r ev
vioa.l gan.clioa rea\Ut-4 1A '\b• ooll•ct1oa of aoe,;vleholine in 
the etfi&Mr&'l porf\l.88.te. the ac;it.ive oonatii\lea\ of the ;;ertueate 

was 11.UiiatinlUiaia&Dl• troa a.oe't7loh.oline when ooa~reli iA a1x 
ltioaasay teaia. 'r'A•J o'"'o.l\.i.4.U. t,.Qat, aoe\1loholiue vaa the 

tranaml'tter -.~ aya..-~net1o ~11&. la l93S .Eoolea p®liened 

a aerie& ot tb.ree papera d•linc wi1th iraa•ii1•»1on in the cai 

8\l»erio.r cu•n1oal ttat.t.el1oa. IA \t.e tint. .taPfll" (49) he .reoor4e4 

fO\U" t7,P•• Of jl0\G.U\1al• which A~ Of.WM14ereti. '"• to ttut pr•&•A•• 

of tow.- 4ifferent typ•a ot .-.~11oa oell.•· *""• .t.m~t thaa 
tl:i1s waa A.ia <leaout.r¥.\1o.r. flt a lat.• ..,oa1•1ve awl a late •841&• 
t.1ve wave 1A h1a e:1.1..r.u1•ll\lla.r .r•oo.r4:1..Q&a. ln \he ••oon4 pa,.r 
(so) be 4euaatn•e4 1m.1tt1i1oa au .taoili\a'lioa 1n the aaaa11oa 
ud. ia ine tbir4 paper (~l) &.e .1a41oa.t8' th.a" \h• alow aegaiive 
&ll4 peait1Y• po\otia.la ooulcl oe rela\e4 t• iaa101tion or 

faoU1ta11on ot aaa5lioa.10 t.n.uataaioa.. He h1J10ihHiae4 'tfta.t 

thia aolion waa ata1lar io \Ae inAibitory atMi exo1$a,or7 ao~ioa 
ot tb.e apiaal eori whioh 'Ioele• aDd Slierl"1DC'Oa (S~U ball •\IC"" 

1••'•4 in 19JO. :Ecol•• oonol\Ml.O that the •Jllpat.hetio 4aql1•• 
waa more tJlan Jua'i a wa;v •'•'ion to' \ft.Umiaatoa 0\1' rapJl'ffata 
a poasi•le looae tor iategl"a.\iY• aot1vii¥• lA 1~)9 ~ron.& (18) 

note4 tbat goet-saac11oa10 eell b.W1•• were aet1Ya\ed. either '' 
•1*•1&1 •~t1on (aiau.l,aaffv.a •O'iivaiioa ot one poet-caac11on
ie cell 0041' •1 ••Y•ral 41tt•"'•*" ifJ-•-&&nClionio 1111All.•••) or 
teapon.l auama"ion (•\Ula\&'io• b7 voll•r• of pr•-sanalioaio 
at 1malat1on) • 

Ma.r:raa&i (9J) ia 1~'9 a'iwi1e4 ~be aotioD of pi.lo-
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ca.l'11ir,e and atro,l)ine on the ree11o~ee of the cat e.nd rabbit 

11upe1·ior oerv1oal ,an,gl1~ to electrical et av.lat ien. He fo'WUI 

\hat p11ooa.r~ine inoree.a~d tbe reapon•e vh1l• atropine 4e
creaaed tile reevoAee. ;<.arn••i also found. in the oat that, 

~epinep.b.r1ne in. large or in aull doses 
cauee d.epreaeioa of \~• r .. pon.ae ot tn• 
superior oe:rvioal e,.pa\hetio ga.Jailioa to 
repetitive 1tia\llation ot 1ta ;,reganglion1c 
trt.ma 97 oone\ant, a\ib•xial alloou ... (94) 

:SUlbriag (24) eu.ained the roapoaae of the cat 

n.ieti\at1ng a..Orane to eleotl"ical at;laulation ot the ~rtuee4 

ai.1,perior oenioal ganglion. She fouad that at l.ow doeea 

e;inephrine tac1li'\atecl ihe n•Po•••• wbile •' hip doaee \he 
reapon•• •• illhUti'\ed. Howner, Narraasi an.cl Mattaaai (95) 

reoorid ex1iraoellv.lar '°'•ntial• au were u.uole to 4•••
etn"• taeil1tation with even lower doeea than used b7 Bulb:""-~ 
fhey 1n41oate4 that a 4et;eriora~ing p¥"8:parat; 1•• 414 ehov tao1-

lita•1on with ep1ne¥hrine. ln 1952 Lundberg (92) touncl that 

n.orepin•J>h.rine was one tour\a ae go1tent a• •Plnepbrin• aa u 
1ui"D1tor ot ~lionie •raaa11iea1on ill the oa• a\lperior oer
vioal pqlion. He found. that d1hydroe.riotaa11l• (an alpha 
blookJ.n& aseni} ettecti•ely blook.t tbe aotion ot 1ntu.ee4 
epinephrine 1n cantslionie \ransmiaaioa. He al•o showed that 

dihy4r••rsotaa1ne ba4 no etfeot on 1ab1bit1on prod•oed bT a 
te,a.nie electrical siiaulatioa. ltllnd»erg r ... aoned that ep1n.
;ihr1n• did not play a tuaotional l"'Ole in. ga!lg'lionto -.nna

aieaion. Reinert (lll) tound t.bai nor.pin•fhri•• o•ul4 be 
collected from the ;erft.laate ot \he cat euper1or o•rYieal 
ganglion and that tne output ot norepinephriae 1ncreaaed 
dvina oi-thodroaio or anticlroaio etiav.latioa. Be tov.nd 'that 

monoaai.Q.e oxidaae inb.ioitora inorea.aed the l•Y•l ot nor• 
epinephrine but did not o.lter the recorded ex'lraoellular 
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eYok• ,poiu'ial• aa4 '\hat an 1alaita1\0J7 eff"eot of •-••Jd.A• 
Ra related to o•otiO ObUa• in \be p.nclift l'albV \baa iNe 
eae1-.i.111t7 ........ 4wa to aonpiaeputiae 4•.Pl•t1•· Be 
agned vita Luclll••c'• •-1•1•• that oate.Ula•in• ha4 ao 
nle ta aan.l:Loaie t.raaaaueioa. lleGroa' u4 'foll• (47) tout 
tAa.\ iataane.rlal. a4•:Uli•t•tloa of aorepiaeptutlae aD4 •11l'le
P1U'Sa• 414 aot al'•r •h• e.blli'Q of 'iu oat eupenor oenioal 
po8'-c&a&l1•1l1o ••ll &>e41 to tire ill ••.PO•• to aoet7lGholiae 
o.r aieo,tae. Boweyo, , .. •te&o1aa1a• enllaaoe4 a la'• 
oocrunin& atrop1ae •-1t1Y• Ua•bu"C•• tili• aft•J'-41aohara• 
•• petentiat• 1a7 alpha aveurcto 'Dlooli1'1 aaeata aatl e.ata
go11.1a..i 'bJ beta ad.naerato ttlooktnc aaeaia. ~-, b.J'JO\hea1se4 

that aonpin.epUiae an4 •pia•Jbrin• •••cl .,.,.,.JOlal"laatioa 
&at 4•pol&.1'1••toa, nepeot1T•l1'· fh•7 aote4 tba' 1.eoproter..,.. 
Ml ( a ••'- •4r•aerc10 atillal.aat ) re4ue4 'th• ett1oao7 of • 
&CL Ud.ue4 4•J01.ar1aat1• '"' aot taa' of a. Ba.012 4epolar1•
at1•· th.8J" :taJ'Je"l'lMia..a \Jaa' the 'bfta •-itiY• 1Ul'b1tioa 
_. nlate4 to a ob&Dge 1a ,..,apaJt1o ••1ln.a• Jen•b111t7 
to x+. Moat ot 1tJa• 4l'llC 4oeea wen qlllt• JU.cb &a4 how au• ih 
reeu.l'\e retlMt a normal Jb781olttc1•1 rupoue 1• •.Pel\•• 
•"••'\1••· 

Ia 1961 Jaol• an.4 L1ae• (54) i.a'Yeat1-.1i.cl the 

properti•• ot pnglloaio tnua18•1oa in 'the ounriaecl •• .. .rio 

oen1•1 p.11411• of tll• n.ltait. tta., 4evelope4 a aodel tor 

aaaa11oa10 tnaaa1aa1oa \taetl4 •• tb.e aot1oa ot cU.tt•na' ,,...._ 
oa oat••n•4 wotefl utnoellwl.ar }lO'tea'liala. ta• ••4•1 ta
•ol••• the ltl'JOth•i• of tu" 4itteftllt noe,Ptor aitea on •n• 
poa,&an&lioaio oell aod7, a 11\190&.riaio aite, a nJ.ootinlo •1•• 
u4 a oa'•o!lolaaln• •-1t1•• e1te. cu .. tfta ••lla uaoo1a
'" vita tbe poat-susl1oa1o oell lte47 an '1.PO'h•i•e4 to 
ooataia atropiae .... 1t1ve aitea &ad rel .... • •»1D•»!>l1•• upon 



etiaW.ation. ln '\be IOol•-LiO•t ao4el e:piae,pbrine produ.oea 
ihe ff J>Oteratial {fa.at 4•polarlu.tion) Pd the LB potea'tial 
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(al ow clepolari&a~1on). !akealli.c• and. fol.le (119) reoone4 aar

taoe Jlotent1ala from ta• a11paior 0 ...... 1-.i sancl.1• ot the oa• 

an.4 reaponaea 'o aoet7lohol1l'l• aD4 te'laaet.tql-oa.11111 a4-
•1a1atere4 via 1ntna.rter1&1 SAJeot101u.. !h•J tolmd ta_.:t the 
autaoe ,potential •• altel'ed 117 both aoet.rloboline and tetn
••'l:b¥luaonJ.wa (!KA) ltt1.t t.lla\ th• tu •l't•n •• blookM b7 
llesallethon.itlll -ut not b.J atropine while acet7lo1loline waa 
ttloo.te4 ltJ bo'&ih o•poud.a. ~-1 UJU4ecl •heir •~"'47 in aaotb• 
•P•I' (120) ill whioh 'the7 a1wl1ecl tae alteration of cuali.eaio 
reapouee to oao11Doaiaetio as•t• tollowinc ooa41t1oaiDC ot 
the sancl1on (oat SOG) b7 p~clioaio atla11lai1on. or pilo
oarpi.ne or »bl'H•t1c•ine. .hapeuff 'to in~eot-4 aoe,7lcb.ol1a•• 
tetnaeta,,la•on1u and. ••'Jaaollo11ae wen 'iae .... euept 'ha' 
pileear11u aon41t10li1ag reaultecl 1A ao obaage in th• 1•'• 
,poet-.....:ltoAio 41aohar•• wail• 'b• •'11•• ooacU.\1ea••c pro•••••• 
1Aor-.aed thia 41.ao.baqe. flMJ JO•\lll•t94 •hat \1'.e •'l'opiae 
eaaiti•• •1*••• their a u4 .L» ai••• (oeneapon41ag t;o BO•l••t 
(54) • a.ad. l att .. ) vere Saponaat aa ••411.latora ot tn.u111aa1o 
tilter (llJ) ldlowed. ••' the napoue ot \be 1aolate4 tree Ylltll 
p.ql1oa te aoet7lo.bol1ne 11lt'U1oa 41tf end fro• the reapoue 
obtained. to ortaoelroaia .ieot.r1oal etia\lla't1oa. H• 4eaoutn.-
1te4 t..bat aoet71eholine .lnG\lGed apik.. ••re aa'14"8io 1a 

u.\un. It will •• noalle4 that hn1 (60) Cl•-tratd that 

aoet7le!lolia• 1Dtu1oa eliot\e4 aa\iuaia tiriac ill c tit.en 

1a \he •' •»l•••· a.biter (6J) a•u1• the prtue4 •t 
av.per1or oenioal &an&lioa and. toud •at tb.e P"1"t1•• after-
'°'ea"ial reooriefil 1»7 9iJ>Olar eleotreci.. apJe&J"94 io be J.a
Yenel.7 nlatecl '• iae prod,v.atioa of 06 aeu1t1ve d.iaoharce 
noked bJ iAfwletl aoei7lollol1ae. •• the PHPDC11••1• fDen 
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we,r• eleotri..U7 atlaw.late4 at ftJ:71DC Jal'Uleten, onl.7 ib.o•• 
»&n11d•n wh1o d.eereaee4 ti.. poat:\1Y• afterpotential rea\\lted. 
ia a f'ao111•at1oa ot tile neliOM• ~· 1ahee4 ao•tJ'labolirut. 

"''"PiA• 414 ••' atteot ~h••• 4180haJW••· 
Geltber (62) 1a aao'\her atu47 •Pl•7e4 oloae arieria 

1aJ •••ton.a aa4 ltitelu eleot.roaea nooft.J.ng 1'.roa the oat ••
pe.rior oenieal pna11oa. Be tolUlCl tba•: 1) teta.aio pngan,g-
11oa1• atimala•.t.• a•'ac•U.•ed tb• ltloek oooUTlne 41U"ia,g cte

polal"Ua•ioa evoJte4 '' atootia•• 2) •-'U•OUl'8.re an,agoa1M4 
4•JOla•1aat1oa nu.i 1'1 a1eot1a• 'IJD.t enbanoet i.b• at.Ml.

'aa•oul7 ooollrrlag ltlou ot tnum1ea1oa, ') '\he iatn.veaoua 
iatuaioa of 81.oniae ('0-100 atoropua/q/ala.) •••Jte4 a poat
&an&l1•1o ti••hars• vb.to.ta •• •intabed. wb•• tnaaiaaioa we.a 
abolieAed a.a. 4) 41aobarc•• •••ke4 •1 aon-alootuio atiaalat
ia& ac•nta (5-Jt.74J'Oqt17ptu1tle, ••taaolaol1u) ..... enhaao..a 

4ulnc ttb• elooU.4• ot tn.a•i•aloa and 4e,POl.ariM"t1oa eYoke4 

llJ' aioottae. Gdaer unalllcl.. that the i.1ootade of tnna
•J.aas.oa alMl the aira11l:t. .... Ull' oomarrtac cucltoalo 4epolari•

a\1n 87 aieotue were ao"l •1lftall7 nlata«. 
hltlJv an.4 aa,te (64) _,."4 the etfeo' of iae 

oloae an••ial iA~eotiea ot t.tnaet1'Jl-oa1• (!JU.) an4 the 
oena'Sut 1n1u1oa ot !U s.a tu oat ••»••1•7 oU"Yioal ga.aal1••· 
!ae7 .tou.4 ttbat tile iaJeotioa ot fMA ,pr04aoe4 a napoue 
oloete4 1t7 06 Inn aot 1>7 atnplae, oont~ the timU.llfS• of 
fakMhiC• aa4 Volle (119). the ••nataat irtt.eiea ot !JU. pro-

4••e4 a '"'°nee ttlooke4 87 ••th a6 &1114 atrop1ae. VUTiDC "h• 
iaftaaioa rate 414 noi alter the obaaoter ot the na;ponae. 
'fae7 oonolu.flet ihat iatuioa of TM.A :llait:latetl an i.Aten.ot1oa 
between ta• a, aeaaitive a.a4 •'ropine aeaa1,1ve eaoltato17 
ait••· tb.•7 pnpoaefl \ba' tbe spread. ot 4•JOlanaa\1on troa 

ine 06 acma1't1•• eite •rke4l7 •he.aoe4 a v•k R80&l'iaio 



., 
etial&lattac aotioa of Ill.A.. Wi\ll aa 111JMt1e of aoet7luel1ae, 
tbe r•Jan•• •• olooketi 1»7 c,. !ne 1atv.a1oa o:t aon7l.at.ol1a• 
j)l'M'IOM .. 41aehazw• lalOOk ..... ,. &ift.Pia• •• , •• , .,. c,. fh• 

ooaoluioa tb.e7 4-• la •bat llotll ait•• auat la• ao\lTaiM to 
a.ve elli\Oeeaaf\11 'nuaaa1aa1oa. 

la aoae of the three aeta of expe.rlll•i• 4o tb• 

a11taon 1a41eate vaetaer 1atu1on ot ttae ac•ata cauaed. attialll
a,1on ot prear-ptio ti\ea. If li&er• a fta4inc of the aa't1• 
clroaie •'v• of aoet7l0Jaol1ne-1D4uoe4 a,Pit .. an applloattle, 
1'1 .., lte that ••• ot 'tae 1'91'ul.te to lllfu1ea alMl ~·••toa 

aigbt la• aae to ibe .._1*1'•1•1oC1•• Hl••• ot aoet7leholia• t.7 
ta• pnaaa,clloaio ae\&fta ill na..-.e to DA •• a1••'1••· the 
weak auoariaio effeot ot f"IU. lliatl' ae eaue« b7 aoet7lollol1n• 
releaae. 

Jluob Of the idOfta1t1Ye VOlti: OD l&la4'11oa1o , ...... 

lliaaioa bu '"• 4ar1Ye4 t~ tile •• •t tataoall"1ar 
reoorcU.aga of aaacl1oaio JOt•attala. In 195J Blaolmaa et al. 

(12) abowe4 tMt. thU'e •PP•N4 to be a quaatal cU.aohua• of 
,,.....1tter troa tlae ~lloU.o •J'llJatu'lio f11ter et tile 

troa to onllotnaio eleotrieal ett.aalaitoa. liaJU. et al. (102) 
ex•encle6 lllaokllan•e work an4 oa 'b.• '*-1• ot intraoellalal" 
JGt•ntial •••v•ea\e et tile 1tllllbog ap,Jathetie p.qli• 

a.ad. 1>1-..aa.r teolm1••••• ulolll.at-4 ct._.,. aJMl the quaatal 
•1&e uaooiattd •1'a Pft-.CUSli-1• t11-en d th• aB an4 ac 
t7pe. Th• l>lllltnc 1a iate.reettac 1a taat pnaaql1oaio a 
f11ilen apa;ee oaJ.1 "''a Poat..-.11•1• I ft1ten an4 pn
~aaclionio a filrieftl .,.... ... oal.7 wita poatcaaal1flll1o c t11t•l'e· 
Biaai et al. •louaie4 \llat alt apapie kulta 71•14e4 
app.n:r.S-tel7 2 quanta per illPll•• w1'a e,ooo •ol•ftl•• ot 
aeet7lMOlia• per ,-..tu. lillt.larl7 ,h.,. ealala'M. \laat 

aa preaa-.1101&10 •J11&pt10 &ao1ta 71e14e4 appl'OXillat•lJ' 5 quanta 
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per lapul•• with 12,000 aoleoule• of aoet7lchol1ne per qu.a.ntllll. 

Lieet (90) anal7&•4 alov ;poteatiala in the rabbit superior 

cervica.l sanclion aia.d. h.e showed tile preaenoe of lons; latent 
R•rio4a for the onaet of •low inb.ibitor7 and exo1tato17 Po•t 
a7aapt1c go\entiala. He toun.4 that the onaet time for tbe 
1.E'i.l.i> wa• 'S aaec. and the onaei tlrae for the USP wae 200-300 

aaeo. '.theae alov poienti&le were enhanced b7 a apeo1t1c a.nt 1-
aoet7lchol1neateraae (B.W.284) and. little aff.ated. ~Y 411eo
,prowl tl.u.orepb.oapha:ae (U$e4 •• a apecltie inhibitor of b\lt7_.1 .... 

oao11neateraae). Be con.eluded tha~ the elow potential• were 
ohol1nerg1o 1a ori&iA· Libet 1nd1ee:te4, "!rh• •low poa't •111-
.,iltio _potanihl• ,provide •od•l• ot slow neureu.l napona• wbiclt 
aq ba.ve relevauoe in the auioaoaic aad. eeatral nenoua 
qateu. • Jlltowa (23) 4•oaat.rated. that a.troptn• pa.rilall1 
blocked .,.aa,ptio tra:oauu.eaiou 1n oa.l'diao •11apathetio aclreaera;iCI 

pa.thlfa1• ot the oat, Uutieatinc tbe 1aportanoe ot 'the 11ua
carin1o receptor site in neural h.nct1on. Nieb.1 anc Kok.eta\l 
(101) record.eel from bullfrog appathetie ga;nelia ua1nc the 

auoroae «•I \•ohaique a.n4 looked. apeo1.tioa.ll7 at the alov 
inhild.to17 poet •P&¥t1o patential. the7 :f•'*·n4 that ibta P -po-tential wae 1n4e,pendent of 01 • enhaaoe4 b7 an 1ner••• in 

la+ aa4 de_proead. b7 a •••••• in x+. !he7 oonolu4e4. that 
the ~ »0t•n"1al ma:.r be }lroduoecl by the a7o.ap'tio aot1vat1oa of 

An eleotroaenio ao411111 pwap in the aanclioa oelle. th97 al•• 
4eaone1tra,ed that tb.e P ,POten'ial oriataa'ft•• in the ,prod•l 

portion ol \he ,poe1-canal1onic axon rather ~ban aomevaere 1n 
t.ne oell bod7. In a.uother a'tu.4¥ :U.abi and Koke1au (100) 
atwli-4 \he ceneeia ot earl7 ud late afteriiaohara•• in 1»"11-

troc •7•Jaihet1c canslia wtih th• •uoroae gap teobaique. !h•1 
det•nined. that the afterd1aehaqe :ln »0•taanc11oa1e •7•Pl
th•'1• t1bera af\er _;,raaaA«l1on1o et1mllla~1on wae coapoae4 o~ 



two ••J'&r&t• ••»0•••"• ctittvtq 1a •riaia; l) BAD (-.1,.. 
after 41•obarce) vbioh i• oh.oliaerc1• ta •'1lr• aa4 '•1Ccaff. 
t.7 itae LX po\eatial ancl 2) U.D (late after 41eobarce) wbioh 
1• noa-o.boltaeqlo 1ll u.•v• aa4 1• trlge"4 -.,. a YU? elow 
poat••JU»'1• 4epelar1at1oa vAioh 1e tu I.LS potential ot -the 
ganglion. !he7 ooaolu4e4 that the LI ,nen\ial •• a elow 
B.Pll vbiob. trtae"4 tbe .ul7 after 41aoharse, th• LIB ••a 
late elow IPIP watob twt.aent tla• late after 41•••ra• aa4 ••• 
aoa-eao11ae:q1o ln atue. la anotJter at\147 l:oknau amt Bini 

(81) 4•on.Pn.te4 \M.t pnaaql1•ai• •7•Jathet1o tilten ot 
'h• lnlllfro& an 4etolar1•e4 1tf the aett.011 ot aoe\71obol1ne 
r•l••fl4 :tna tb• _..,._,_10 aeunu. In •1• o<f tlie ftd.lat 

1t7 &oketau aa4 11ah1 1t le tateretttlnc to ... l*l"tt tlMt .. eul\a 
ot Riker (llJ) co eho'ft4 t•t tnu•i•loa llloek •7 ooo•:r 
at QDllJ'ellnatect pol'tio:na ot tile ,. .. ,...ptlo •,.Jatbetlo t1••r 
ot t.be balltNa. ·thu• two 1J1\• ot ..Ueaoe •7 1_. orefl-.e 
to t.h• •peNUaiea• t1'••17' o'f aoet11aeli•• rel-••• 1a1tial• 

17 propoa•4 l>1 ltoell• (T9). It 1a thenten poea11'l• tbat 
lalooka4• of -.aaaa1aaiea ""14 eoou at tb• ,. •• ,..1'1• tilter 
'b7 bloottnc tb.e ae'lloa ot aeet7lohelt.ae oa ti.e _...,._,-10 
aene tentnal. 

Lil>et aa4 TOMJra (91) ba.Ye •••••tu.117 nooz-4-4 
in.tn.o4tllalar potential• hoe &anclioa •ell• of tile n••t' 
au,,.rior oen1•1 pqlioa. fh97 b&Ye 4••••tate4 \bat poe1• 

t&a.Bg11on1o eel.le ••• thrff •eJaa'• attn .. allltill& ta ••t 
IPSP•e, •low IPB:P'• u4 8101' IMP'•· fbe7 ba•e al•• , __ _ 
atnted '1'&' pngang11••1• ~it.en oan i.e apee1f1o in •11o1t1q 
e1 tiler el ow BPSJH a or al ow 111.P' •. laoollovlta (16) baa ebowa 

h1atolq1all7 tb&• atere app•r \o tie eollaten.l• of •JS»a• 
t!l•tlo poat-canc11M1o f1'-•n ••41.Jl& 1n tb.e nc1• ot other 

P••'tsana11on1• ••ll bo41u. It 1• '•1'1•& to apeo\lla'\• t>aa.t 
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•hen •1 tte 1abittlto17 ans.ea et •• JO•tcanalloaio aeu.roa 
v.,oa aao\her PG•icaa411oa1o neUJtoa. 

W'hetber "Ai• a190\l.latt1on •111 ae Juatititlll i.a 111• 
tv.tive i• uoena1n ea• :&.• Go1il.4 a.e ao•.t "bat Lillet &n4 

~o-.IA'• 4•••••n11on ot 'i.GJ!tee •1••• clo• otter ellppe.n "• 
~4• mo4el ,propoae<l 17 iool .. aa4 L1oe\ ill 1961. 

iaaaOD •' al. (lll) t01Ula \ha• \he aodoae aanglioa 

ot ••• Yaf.CU.8 uene 1A ••• cat aaow94 ao nJ..4••• ot &n1' araap
•10 oonaeoiiou bt.&'i 414 ooatas.a lt.l,JOlu aacl uipolar oell 

DMi••· 4•iADffkei- a.acl o•,.,,eaJT ('8) foma4 ,., tu Y&C&l 

e&J.'diao efte~ea\ fi8..-ra w..-e 4er1Ye4 fl!'Oa oell• •i•hin t;ne 
oeatnl aenou "7•t• au t.nq oont1Ne4 'tu work ot knaon 
et aJ.. ia 'Cha• the1 414 ao'i fina &DJ' ff.id.••• ot •7nap\io 
ooaneo1'1ou ia the aodoee ga.aclt.oa. au 1tlut7 ArJO\heaiaed. that 
••• oell boa1.. 1n \ae ae4oee ...-.11oa ..... pred.oainaatl7 
affero'la. ~481' al.ao oonclwleci •aa• \he een1oal •7llJathet10 

t;~ ooatrtbuted. 11t•l• 'I• tae ua..,.elil'la'M tiltere of t.ae 
vacwa aene ••t reoeatl7 lfi•l•• •• al.. O,t) r•ponet. •mt a 
aip1tJ.oaat • ..-._. ot oU'41ao a4na••aio f19ue ao oroes ewer 
'• \be 'f'&Cal. ........ et tu oa• • • Y&SO•PJa'htttio ,.n.u:. ~be7 

alee aaowecl tba.t t>.ua•enl e11.,1erlor oeniAtal pql.1oaen..,. 
l"MG.l •• ia a. 22•277' 4Mreue ill 'ill• l•••l •t oari.1&o nonpiae
J>Arine. 

Fol•¥ et al. (61) ••JU'e4 aoraal oa'\e aaa Yapl 

rhiao'ioaia.U •'• &Ad '•"•nin..a, hiet.ologiallJ 1 'that 65~ 

ot t.be tiller poJ\lla\J.oa an a.ftenat u.4 20-JS" of \be tieen 
are wfferu\ a\ \he oen1oal l•••l· Acff"\oni. e'i aJ.. (l) •••
.fineci ta .. • val•.. ill a atu.q of lae d.1e•n.t.ution. ot the oat 
vaaoappat.hetio t.....ac 10 th• h•n, i.....- .... ab<loain.al 
•ieoea. 
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ih• aortic 'aroreoepto.re anti th1a waa oont1rae4 b7 Anrep an.4 
a-aall (5). the aor\io oaemor•oe;tore were 4eaoaa,:rate4 fil'llt 
lt7 il•Jll&ll.8 and 1le7mau (69) and. looal11red \17 Coa&l"Oe ('3) • .Boaa 

and. areen {14) repone4 '\he P••••• ot aao111a17 baror•••Jt'OI"• 
ia oaro•14 aner1•• ot '\.be do, and oai. '.CD.•1 .indioated that 
th••• oa:ro••••P~"''" aead atfel'eat f1ben which aaoen4 in the 
Y&C••J•.Pa'M'1• tl"WI&. A.Yia4o et al. (6) demouta\n.ted the 

preaumoe of 9H11eor•••lfton 111. '\he 1'1gh't atr1u wh.1ob. vb.en 
at1atalaie4, reeu.l $e4 in a ntl.u. bn.47oa.rcUa u4 a vaaod111t

a,1oa. Veatr1oa16' aire\oh reoe,..ore ba•• tteen 4ell0Aatrate4 '7 
Wai••el'UB• (128) u4 ooat1Ne4 'fll .4•1nff.l (105). ~he t1m1fts 
of tn••• :t.S.een ha• beo nlate4 to eleo'\r00&11'4ioan,pbia 
\n.o1qa while it ..... \iia:\ tae7 aho\llci be rela~ed. to Tentrl

ollla.r preaev• 0111'Yea it \h97 are to be aeanin.ct'\lll7 iateJtprete 
Bl•iaht au wicldicomlte (1151116) have provided e'Y14enoe for 
epiea.Nial and Jf4ll"1oa.riial a\re'ioa reoegton. It al'lo11ld be 
•ti"•••• a'l th.1• ti.a• no iDTolveaeat ot Yen.'trio.iar, eld,cardial 
or perioal'dial a\reioa reoe,Ptora baa been demoAetrated in 

oal'd1oftao-.l.&r ntl.uea • 
.lrocU.e and iwaeell (17) eleoirioall7 atilltllated 

'a• oeatal en4• ot tae ct.it pu.J.aone..17 vaci 1n. the oa~ •nd 4e
aou\rate4 poto\UMI reflex aratt,oardia and tqpot.en.a1on. Aue1 
et al. (4) later fO\UUl \A&\ eoae etf•rent Ya,p.l t11uure loo pd. 

401fll 1AtO the JKl]JaOUJ7 YaS1 &n4 th.A ~IUtd. t.tp a.ad baok 40Wft 

•oward. the h•I'\. 

De»vgb Daly •' al. (46) ha•• ah.on tbat pul.11ona17 

iafla'tion r•ul•• 1D. a ntla lq,ilOten.eion oat their r•corda 4o 

aot ahow nor 4o 'ihe1 report an u•oow•-4 \lra46oari1a. 
Ooane aatt Mol'\ber ('4) have a\reaae4 \he dittv

eaoee in tne r••Ponaes of 'h• aon1o and oant14 Oll•oreoeplora. 
fhe aon1o oh••r•••JPton, v.poa atiaul.a\1oa reeul.ted 1A tao.bJ-
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oardia., .. rt~rial b.7pertenaioa. and slighi b¥per,pnetA. vbile the 

oarotid oheaoreoepion r•aW.t, in br&qoard1a, h710tenaion and 

aarxecl hyper po.ea. 

Brown (22) haa deaout.ni.,ed th• presence ot a re
flex iu•e.d.7oarc1ia and bl" ;o'\•aioa reelll.tin& f'zioa diatena1on of 

\.De left o••QA&:i'.f aria1 1a 'th.tot oat. lie tound tt.uia.t 'the vaaws 
aerve oanied 'ih• atteren' Jil&ft ot the retlex loop. 

Glick and Oovell (67) d•aon.otrated in a cross 

oiro\IJ.ation .x»ert.eut th.81.t 11d:uta ei'thw." the carotid or aortio 
1JarorHe1ton ino.._.,. t;ht1i.r tir~ n.i•, \he animal rea,ponda 
to ttne 1osiiiv• e\im\11.lil• (in.or••• in receJtor firi~) ovor 'the 
nqat1ve atia\11.u.a (dMr••• ia receptor firing) when the 'two 
reoep\Q a.reaa al"• ooaje.r.S.. 



I.he maJor teol of •eaeureaent in t.hie •'•clJ ia th.• 
atra1n gauc• aroh. lt ie tl!erefeft or..oial to e.x:amln• tile 
ie•elo,pment ot \hi.a 1aa•r'8eai ancl b7 ••••iain& ~JU.• 4•••1•»
J.ieat; aa wi4entaad.1AC ot exao,17 what auh a 4eT1oe aeaavea 
ae..y be Cletenin-4. 

the ctnelopment. ot tile a1nin tr•"C• aN.b aa appl:ie4 
to t.!l.e etWi,y •f the heart ona 1\e or1&1a to the nwU.ea of 

1to7 and Adaai (114) vi&o cleYelo,.a. tlt.e _,eeariiogn.pb, a 4eT1o• 
used in conjunot1on with a k,Jaocra.PA \o atwl7 •a• oua,raot.11• 
rea,poaa•• in. the 1a at:\a ~. OulmJ' ('8,39,40,41) M4e 

e.z.••n•1•• ue ot 'ib.1• 4••1•• an4 the •••1•• buaae nova ae t.ae 
'*C11eu,. MJ'••r4101npa•. liiatum'iiall7 \he .,.ooa.ra.1oeaph ooa

•1•ted ot two li•b• whioh wen adul'efi oa eith.er aid.• of a.a 
area ot •1oean.1u or eg10&rii• \• it• aeaauecl. Vil• 11•• ot 
the appara'Sua aoted u a tW..or• an4 itt.• o'iilet liu aote4 a• a 

lever wh1oA waa 11ecttaD1oallJ' 1111.kri to the reocu."1ing dru. 
Igaortag 'the neiataace et tee lne:r t.o •o••ent, tb.• •oh.in• 

••••'1re4 the ·~· in l•nc'll ot 'She pa.rttioula:r .,.oeariial 
eegmeat W'Mler atwll', ih• l•Y•r •1-'• •tlifinc 'n1a ohaqe. 

la a eiu.q et ·tibe ettene of 4i.ftenat 4rq• on 
right ven·trio'11ar eoatnotil.1\7, iRt.ltn ~ Brodie (1!2) t.a
trou'1oe4 a aod.itioa'i•a •t the 111'00&ri1ognph wa18.b eaplo7e4 

a 0&11•n"•1i •»•iac witiela 00\lld •• e-tr•toaecl io •PJOfJ• t.b.e 
4evelopmeat of te1U1ioa •1 ••• eepen.'\ of 117oe.Hiu under •1'114 
ancl thu.e \be toro• or teae1oa applied. 01 ta• •»riaa •• ue4 
aa au 111de.K ot '\he teuion of the ar••l'd iu. .At \he pnk ot 
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'° ••• n•10ae• to•• iatw.1•• ot epiaepb.rt.a.e, ter ._.Jtle, 'tb• 
•Pl'1.8C ..... tlcllteae4 10 ••• aa nteat ta\ tt nJl'Heat .. 
aa oppoaing tone ot 98 ...... thvetoft ta.,- telt \1aat th• 
irteu't, mMler lll• llab• ot t•• a•-•• •.,.•1•.PM a tone ot 98 
........ val'• •i al. (llJ) l•outnte4 the -. .. 4nioe at ihe 
.t.P.s. ta 1949, llv.t rita ••• ao1nen1'J cJla:&11•• ft.le aptq 
eln•• Bac1 'beea replae.a wl•ll a ataJ.a callC• el••n\. fbe 
iat"4ui1oa ot tu ataia sa•• •1••' -.4• th• etftia gauge 
aa a,pJ*rentl7 1•••e'lrlo 4ffioe. •.a.,ppareat11• 1'e•U• ea oloaer 
uaainati• one ol>aen .. , ... , ta oJlder ror the PUC• •1•t• to 
ia41eate a obanc• SA tone tA.e n•l•taa•• el ... a• of tbe atraia 
..... arcth ... , lit• ......... . 

Walton, X..17 aa4 Joa• (115) o•pancl the 117oo&N 
anl* w1tb. a atnJ.n. pqe el••t to a atnta c•li&• areh aa4 
re,POl't.S. tbat t.aeiie wae no a.ppnoi&ltle 4if1:••••• 'between th•· 
Hewe•••• tu.. wonen 414 not oou14•• the etn.ia cause area 
•• •• aiYiB& u ••••late Y&lae tor the tone ceaen.1te4 lt7 the 
•••ol• un4er t.b• cauge. .t.l .. the7 ebl'enial.17 ill.P].ute4 th• 
atata PUC• al'OJ!Mt• to• tare• •ntlle :I.a ctoge u4 repctne4 oal7 
al1ght ftllnaia &l'ftll4 t!le ca-.e. V..lt•, Cot'la, Bl'ill and 

Ge.a• (114) to..i .. a,ppreoi.Ul• 4itter_.e 1a th• N•JlOD.8• ot 
\ae tv• aauaea t• the -. etaiae c•••::atet ._,. rtaht ••tl'l
ouar .,ooarcu ... ill reaJOM• t• •»ineJUiae tntaei••· la tile 
l.lch' ot th• wort 4••• 1t7 •-•t.v-..;ri et al. (11 T) the napoue 

of ••• ••~t• anu ot a •illsl• Yeatrinl.ar o.bamlter 'tf01al.4 aot 
•• u.peo"ed to Ii•• nae to the ea•• ne99uea wan tlaa ltraa
oaea ot tbe •••-10 Aenoua euppl7 to in• heart are attatil-

•'•d eat. the acn•eat •••••• '•• aepaate ca-a•• can be ••
,peotecl to b• oloaei- 1• \he taee ot more paenl.1•• int er
Ye.ntiou aa.a ae atellai• et!av.latioa or eateobeluiae 1a.ta.e1oa. 
aottea (J5) at•ct1-4 tb• relat10aaaip of ftl't•u pa.n.aetera ot 



oal'41ac tunotlon to the tol'Oe neo.Ninge an.4 he not; ed. that 

etretehiac the auole u4er tae P\14• t.7 5°" •••84 to p:rOtl••• 
reool'diage •Moh ••n fne of ariltaota. la •J •1'wliee tJa1e 
•etretoa1q• prooeclue waa rwtbel7 toll.,,d. Al•• oottea 
ello•e4 ,.., tu d.eptb. ot a1&'tv• plao••t ua• to an.nor \lle 
pqe •••84 to b• uponu.• la \:bat tlte 4eeper tae autuea tra• 
crea\er •• •h• -cn1tue o'f t'A• tone reeol'd.iac· In.,. •t•41ea 
l ba•• a\t•ptd to atan4ud111• tbe cleP'b of ., ntue plae•en1 
to a»out t a11111a.-en lnit tll••• 1• of ooune •M• ve.rs.&b111t7. 

Cot\ea aleo aotH the •a1- eoanrol ooatrao,Ue torea •o••rr4" 
whea the u4er111DC -•1• wa.e etntehe4 to '°" wer ite 
•reatiac• length. A't1J' tnnats.sa,tor -... el&iae tat hi• etasa 
PUC• •-..v•i•t• an rff•r41q tlle ab .. lute foroe 4ffelo,.4 
b7 the .,.._1"41u la aakiag a gn.Y• enor 1n ~a.4ceaent 1t one 
aeoe"e the lftYift917 q•otff. work. It 1• •Wdl aon ••••1ble 
to atat• tut a atnla PUC• oaa 1te ud to aullaitor el'laDC•• 1a 

tbe tone ot ooatnot.t.oa of ta• h•n. It 1• aeaalDcl••• te 
apeak ot ·~ the teree of Ml\tnetioa 1a gau uA utag 
tbat value a• a ...... faotor la a table of clata eiaoe tbe 
prffioul1 men\ioaed variat.l•• ..,. •• alter tile •-•1•atiYe 
aa'ur• ot 'a• napoue. !hue ...,. att•P' to ... pan tb• ••

perhental •••lll'• oa \he ba.•le ot ana• of tone 1• 1n4•f•
aible. QU&ntt.tatioa ot t.M atnln PUC• ,. .. ,.... la not poa
ailtl• ltu.t 11\111aat1oa of the .-·r oat •lut.Jt&• ot a na:poue 
tr.. a control level ae a ...... ot aakia& ooai-.rtaoaa 1• aore 
uaetal. 81••• ... ,.,.1aoaa of .-r o.ai o:b.aae• ••• •nll 't'ali4 
it tbe atrala PUC• reapoa4 1D. a lla•r tae.tdoa, a •tft.la 
ga:qe oallltator •• -u1lt to 't••' \be lia•rii7 of napoue. 
!he oal.S.'ln.tor ceuia\a ot a h•&'f'J bnae plate wbion wa.a 
aaoained. aueh that oae list. of a atnia PllC• are oo\ll.4 be 

finl7 claa"4 to the plate. tlie O'ftber lilll» waa '\hen a\'-ehecl 



JI 
io a thread w.bJ.o.b '6••ecl oYer a ,PUlle7 and weiC)l'• tro. l to 
200 &ftll• oolll.4 ae au.apede4 troa the •hr•4 •o ten the PUC• 

r•aponee. the PUC" were '••te4 at 41tfer•n' up11fioatiou 
ot the Graea ae4el 1 pol;rgraph 1d1ioh ve.e 11tlliA4 1a aotual 
•aperiaen.tta. the aapltt1oat1••• wen tn• o.s ••/• po 4.
neotioa ,. 10 aT/Oll pa detlectioa .. la 'tbia ...... tile 

cauc• wen t.....a \o reel)OlMi linearl7. 81.aoe the ••• pugu 
were al•&I'• applied to '\h.e _.. rttClone of 'u b....-t 1a u
perim•t• ••ilised in tae ••1••• wblle the alopea of 4ittereat 
cave .. varied •l1ahtl7 (that 1• ta• •hane• 1a pen 4etleo,1oa 
pu Uit weiglt\obaqe). the r•to•• ot a parii••lar regioa 
ot th• heal'\ oolllcl lte ••Janel 011 a per oat Oba.DC• troa oont:ro· 

ba.ai• tor all 4op of a ••ri.•• It aao-14 lte aoiect tbat •he 
etn.ill C•\tl• an lineaia ovel' a w14• l"flllC• of 41eteat1oa.. !.bu 
while tu PUC•• _,, lte t1xe4 at -.rlou 'euione when n:svet 
to 'the epioa.ftlu \he •JJliet ten.a.lea _,. lte 4eten1ae4 on tbe 
'-••1• ot the ottan vol tac• r•t•in4 '• •rtnc 'tll.• strain cause 
a.rob to the ••• baaeltae II'•••' before th• pqe •• ••'ve4 
in Jla••· la praotioe, •' a •ene1t1•1'7 ot 10 ••/• •Ilea tall 
epan waa equt:ralen't to torou 1n ex•••• ot too &ftM, tile ott
••' ••ltage er alt•nla,1Yel7, the ahift 1a ltaaeltne we.a never 
aon tllan •qllivalat to 40-f() ......- • Ot ooure• then waa 

v-ar1&1>1lii7 tr• pnpanttoa '• pnpan.tion bu" ta• ott•ri 
teoha1,ue 1A41•a'•• tbat tit• P.tlS•• aft l>•iae etrMeed •••r a 
lin•r portion ot their pertol'M.aee. 

la all the eapenaeate of a aerie• 1.aool',,.n.tet 
into a table, 1 a\,•pte4 to be oertaia tbat puge pl.acem•nt 
vaa ••Jan•l• troa eaperiaen:t to eapertraen'. thu ihe s:aqe 
plaoed. on '.b• richt Yentrioalar elau na1on •• alwa7a plaeecl 
in the .,.. Y8ll'tral-latenl. Poeit1on aad perpend.10\llar to the 
41•1•1on ot tae right and left veatri•l••· 



'' !11• e.ape1-1aenta wen oen.c.tute4 J.a t1'r" •• ,....._. 
ao4•• ot u•etheaia, l) p&eao11111cU.ae JlOl (I. 0 ac/kfr) an4 a• 
obloraloe• (80 acfq), 2} alpha•ftlen.l•• (100 mc/q), ') ph• 

0701141.ae 801 (2.0 q/q) NMl alpM.-oblonJ.oae (60 q/q). 

'fh• firet aneethet1o ooa~iaatioa waa ueecl Sn the 
1n1t1al Pha•ea ot tbe 8'•'7 ea t•• looa.11aa•1oa ot \he •J'l'apito 
couen1oaa 1n the oardiao •J'll1&thet1... fh1a· oom\t1nailoa •• 
used util Priola (107) "'°"" that pbeaqol141l'l• BOl aote4 
••a lutta--.1ou1n.a ac•' an4 taea th• eMoa4 aaeethet1o •-
itination vaa ue4. hveYer, there 414 no• app•r to be &DJ' 

aotlo•'bl• 41ttel'eaee lunvee aa1•l• &aHtileti•M vi•b the 
firat •••lt1nat1oa aa4 anillal• aneathetla4Ml with th• aeeoacl 
coalainatloa eo the ft.rat ••••aetio OMlti•tioa wae utlll•-4 
in later uperiaer&ta. Ia the atur ot atte.nat pat!nrap it 

it waa 4eo14e4 tbat the aneatluttto 4o•• ot nloaloee ehoul4 

•• red.u" ao •• to mat• a\tn that •••.P aaeetheasa, vl!li.ob. as.ca• 
••..._•ul7 4epre•• r.tlu. r.•.POU••• w9Q14 aot 'be a ,..._l••• 
fhua the 60 -.lk& iloee ot alpU.-ohlenl••• la o~u.tloa vi th 
the phH0701141ae ROl '"4•e4 a l.t.aater lnel or aaeath•ia 
eut not eo light that ihe aat.-1 -.Ye tu apparaaoe eiaUu 

to "ba:t ot '-•~ ttaneat!let-1"4" with an a.cent like 4-\uo-

oura••· 
11l11• pJteno7eltdtae HCl ...,. exert ita aaeai1'9t1o 

etteota th.l'o'*Ch ••• ton ot ••ta--.loaade tile ••ellaaia ot 
aottoa of ohlonloae 1• ut olear at thla 'till• ltu't 1t, •• 
Eeol• (52) ba4 1DAl1oate4, it aota '>J" _pnlagiac t.be phea .... 
aeaoa et preapa.p,io 1nb1bit1ea th.en it 1a PG••i'ble that auo 

a prolonca'tioa ot .-paJ*io labiltl t1oa aJ.pt atten ••• 
of the reapon••• wbioh an aeUated. at l••t 1a pan tuovca 
the meobaniaa of pr•7naptlo iAlallattin. 

Blood. preeave vaa •••\1.Nd la7 a-... ot a P2)AO 



»r••su.re tn.u4u.ov with tA. oataeter ot PE 50 po17eth7lene 
tub1fli· Ia the ex,per1uutn'ta 4ealinc witll the oardia• appe.• 

thetic a7n_peea l>lood i.J>•aau.re wae ta&:• troa 'b.e rich't fe11o:ra1 
a.l"tery whil• ia the at'141' of afferen'$ vqal ,.,,.b.ft.7• the 

aon1o ,preaau.re wa• taken b.1 aeane ot a catbeter paaae4 throqb 

tile iaternal taoi-aeio art•rl' into the a.aeend1nc aorta. lfhil• 
the reepona1Yeueaa ot the 22,4C tra.ne4uoer 1a adm1tie417 in
terior to tat; of a tnnadtioer euoh aa a ?2,llB it ahoW.4 be 
noted tbat th• sot.tel 1 ;ol7gn.Jh aaed 1n all the nperbleate 
reported here baa a aax.uswa frequene7 of 45 07olee i•r ••oon4. 
?hue the ana17eie of taat tnuient reapoaaM •i&bt l>e in enol'. 
HoweYer, in these eapert•ente taa' tnuient.a aaoh as tiie .ra\e 
of riae ot aort io .Pl'•••V• or the l'ate ot riae of the etnia 

&•U&• reoordii>.&• were not ••aau.red. and thus tk1• orit1o1•• 
cannot '• lnele4 1n tbia iaetanoe. I't •1.cht lte arpe4 tbai 

the au1aaveaeat of a ,,.U rea,t0aae with iti•e teolUliquu 1a 

open io the ••• or1t1o1•• ud thia a;r lte Yal14. the ma~or 
;ointa in thia d.1aau\e:t1on, h.OtreY•r• an ot a ao.re qual1ta
t1Ye aatue ud in•<>lYe •'•n&•• wh1oh a.re un ot vector 
qaantit7 iban a aealar q•a'ti'J'• !l'lutl 41r•ot1oa 1• tar mere 
111,portaat 1a deteraiaiJac the nature ot the rea,ponaa than. \he 
mapit•4• ot '\he reapon••· 

1:he rea;poasn were 1Ait1ate4 •1 means of eleotrlhl 
atbala\1on del1vere4 tuougll lllipola.%' atatnleaa eteel •l••

t.rodea wb.1ch were coaatraoted ••»eoiall7 tor the purpose. A 
Gra.aa SD-5 at1aula\or .,.. w,aed to auppl,. eupraaaxiaal •t1•1U-
at 1n.i volt&&•• and th••• stiaulationa vere coatiauouel; 
monitored vtth a cathode ra.7 oeoilloaoope ao that thia ia
ve•ti&ator vaa el!dtia!ied u to tna cona1atuo1 of hie et1al&l
at1on parame"le.re. :ror the atudiea ia:vol.Yed 1n the dete.rmiaa-

tion of e7naptie ata'tion11 10 07cleas s;Jttr eecond, 5 uec. dure.tio l 



and 5 volte w•re uecl. Th••• ati11Ulation jtit.ra.aetera nave 
eeea ued it7 SZteat.1V&AJ'1 et al. (114} aa4 be.Ve proYed to be 
optiaa.l paraaetera tor \he groae •~iallla,ioa ot etfereni 

'' 

ca.rd.iao a7mpt.theiic g11t.f.Awa7a. t.b.e pan.aetera eapl.07e4 in the 

a'tiaula"ie.n of afferent Y&Co87•1*'tlurt1o ,P1.ibwa7a vere JO 
07elea ,per aeoon.G, 5 ..... ,. dva'\ion aafl 5 volt.a. Vol'ac .. 

hi&h•r ~b&A 5 vol~a 414 aot groduoe &aJ' greater reaponae and 

•• S volta vaa wted. iU'ofAdhov.• the atw4¥• ~h• trequeno7 of 
atiau&la~ion ia, of coll.ftlle, or.i:t.ioal in the etwi;y of atteren.t-
1nd.u.oe4 reapona .. ot this kiwa.. There •••aa lo be acre in the 
lite.nr.,ure about ihe oonduotioa veloeitiea ot various att9rent 
vapl :tibera (uetul aa an iaee.x ot the t7pe ot ti&er e&rrf'in& 

~he aftercm.t illP'll.•••) bu'\ l••• abov.~ tae normal trequenoy of 
reapoaae of variou atterent vaga.l neuroaa. However, Whitter-
14.ge (125) baa to.no '\hat. aae oardiovaao-.Uar afferent i;a'tb

va,ya oond.u.ct no....--1 illRUl•• t..raf:tie a'\ f:r ... t.teno1•• ot JO to 
9v 01•1•• ver eeooud. aa4 widd.ioo0e (126) ha• given ffideaoe 
that •om• ,PlU.aou.q air•'\oa noeptor• ma7 fin a1' trequenoiea 

up to 'Ov 0101•• per aeoon.4. It ie 41tf1oal t to obuia •incl• 
uit nooriia&• of ih••• ~fenllt tilter• awl \hu I aa aot 
oeria1n that 'the b.1'Ja•r bteqauoi• npreaent. n.oJ"mal pl'qa1o

lo&1oal .r••.POU•· ~he nnc• at Nlt,pQa••• vhioh M.¥ ob-
"ain are au.eh t.bat a.n.r one oaoioe of atiralatlua paraaetera 
•1' not •• opi1-l tor all attereni ftbera aad "hi• mut be 
atlaitted at the outaet. Ii 1• the PIJ".PO•• ot th1e cl1aawtat1oa, 
aove•er, to repon the t1nd.1qa el1o1\e4 vith the •'iaulatioa 
,panuaetera p.raTioul7 aenti•n•· lt. 1a reooe.a1•"4 \bai 41tter
ent atterent pa\la.1f&7• 11&7 ha.Te different optiaal trequeao1e• 

ot atimula:i1oa. 



,, 
~be animal• eavl.07.U in the oeries ot experimenta 

d&ali:rig vi tb tbe lo0Ql1zatioa of the cardiac aym~thetic 

•¥n&~ses were ~laced on positive ~reaaure respiration an4 a 
bila:teral tnora.ootoq waa ¥erformed between the third ·and toanh 

ribs. strain p~ee vert< sutured to \he e,pice.riial aurtaoe and 
ript femoral aneq W&& QUula'\ed for l>lood vreaau.re. in.en 

the tho:raoio au.to11omio nerve tJ."\UUus were dissected tree and tu• 
cerv1oal Va6;0a,.a ... thetic trwlka were sectioned in tho neok to 

el1m1ua.te retle.& rea;:•o.naea ori"i.nat~ 1'.rom the thoracic level. 

The 'I:4 aepen;t. was deoeo.,ral1ae4 trom \he thoracic chain e.e was 

\he etellate ~a..Q6liozi. the h.ea.ri waa almoai coaple'telJ' de

oeniral.1£ed with tl'.le exception ot aaerraat cervical intlove aa 
reported. bv Weiall:ia.D. et al. (127). stimulatione were carried 
ou.t &.t locations on the left and right e111pathet1• and vago
•1•~athe,10 truaka. 

:the lirat eeriee of es..verinumte inTol ved the looal

iza. t.ioa ot the oa.rdiac e;ra~athe11o •JD&~tic ~oanectiona. In 
theae ezperimenta the anesthetic a&enta w•r• either pheac7c
lidine JWl (2 .• o mc/:.1.6) and alpha.-ehlora.loaua (60 lil&/k.G) or 

alpha-ohloral.oae alone (lC'O mg/q), the ob.est opened., and 

Walton-Brodie etra1h puge arohea sutured. to the vent.-al aurtaoe 

ot the Ji100ar41wn. .Five to six atratn ga:o.c•• were eapl.07e4, 
pqea 'beJ.n& au.tl.U'ed to the a,Pio&l and baaal re&ions ot both 

ventricles ~• v•ll as on the ri&ht and ao~etimee left atria. 
!C.b.e metal arch of the tt•UC• waa .routinel;r plaeed u.n4er teuion 
b7 sl1t;ht eo11p:reiu1ion ot 1"• 11.0•. 

The lefi a.mi rifiht a7m.pathetio trunks at the leYel 
of the stellate 6&.n&lion and. the fourth thoraeio aegment, ae 
well aa both thoracio vacoarapa.thetic trw>.ka, were careru:i.17 
41eeeoted tree. The docentJ"flliaed !4 aegmente, the etellate 

aan•l1a, the a.nt,e.rior anu•, the left ventroae41al or •ea•r•-



37 
laieral oerv.toa.l oardi&o nene a11d tne riS}it atella'\e oardiao 

n.erve were 1$'tiav.lii.ted eonaeoutiYel7 l>7 rectangular l"U••• troa 
- Graus model JD-5 at11u.llator with ooutia\loua monitorina on a 
cathode h¥ oscilloscope. 'l:o eliminate the poe8ib111ty ot 
thoracic afferent s•J.mula.tioa 1ead1nc to retlex aot1v1t;. the 
oerv1-.l v-.goeyapathetio trunlas were eeot1oned 1ll the neok. 
Atropine sill.fate (0.25 m•) and eith~r tetraothyla.mmon1'Wl<l Cl 
(~.5 fa&) wor• ada1n1ate.reti b,y eueceesive U1Jeotiono direotl.r 
into the atell.ate and caudal oi:trvioal Pll&lia, stimulations 

beina; oa.rr1ed O\lt betore 8.r1d after each inJection. Pinall7, 

atropine aulta.te (0.5 me/q) &.nd one of the three named ni

cot1Aie blockir~ acente viu"e aivea •1at•ioall7 (0.5 m«/k&) 
and the ueJ"Ve stt.1llat1otMt re,peated a.tter each intravenows 1a
J ect1oa. 

~he zu-.-:orui aeri•• of exp•J"iaente in.YOl ved the 
atu.d.r ot afferent •a&al ;.Gthva,ra and in this series the a.nillale 
were intubated, maintained ou ,positive p.reasu.re raapin.tion 
an.Cl. a latflral tho:re.coto417 vaa ,performed with the remcYal of 

the tirai aix riba. All connections ot tne vagoe)'m.ll&thetic 
tNnk on the operated aide were aevered frortl the diaphrapatie 

level to above th.e caudal cervical 4ian.clion. The contra
lat'Dt<al vacoa111pathet1c tnmlt was W'ltouohed. A. Walton-Brod.1• 
strain gauge aroh •• aut\U'ed to the r~ht ventricular •.Pi

cardiwn. It Wll.S felt a't the time 9t the ex,perimentB tbat th• 
reaponee ot tb.e ri6ht ventricle to a 11tuu11ve afferent ettmu.l

aiion would reault in a te>tal chance in right ventricular coa

traotile toroe. unvubliahej de.ta indioetes thut this UJ8.7 not 
be true bu.t tll1e information wae n.ot u.vailable at the time the 

ex~r11u~tite were (Nnduoted.. The true nature of a differential 
r1';ht Yttntricnlar response to atfereat etimule.tion he.a there-

fore not been det~mined. Aortio blood •ireas\d"e w.a reoorded 



with a e&thetf.tr via the internal tho.moic artel"y connected t.o 
e. ;'2)AC 3tath&m Gr~a~,;urs t~duoer. Ftisht ventricular coa

\ra.otile toroe amt aortic ..,iresau.ru vere recorded on e. Graas 

mod.el 7 ,P017P'8·~· 

,. 

The v~oe)11i.lf•the-t1c trunk wa• stillul.ated and all 

etS.mulationa were continuOW!!Jl7 monitored on a cathode ftl.Y o•c1l
losoope. 

Four e.x,iil8riaen\al s'\e;s were •.Ploye41 1) oontrol 
et1mulat1one were carried out in vhioh selected bn..nohes 'll" 

port1oaa of the vu,goeympat.hetic tN.ftk were eleo"r1•lly etilnll
ated, 2} \he contra.lateral vasoe1mpathetio tr.k was then 
aeot1one4 in tiut neck Q.nd th~ s\ia'&lat:tone :repeated, 3) the 
contralataral •tellate gan&lion wae eoa11letel1 remwed &nd the 
atiaula,iona repeated. and 4) tbe animal wae civea propranolol 
(o. 25 q/q) E>..nd the a'\imulatione repeated. 



IDIRiil l!l!!i!M:IDallt!i&I QadJAI lall\lRU 
lieu• l .Ulutratu \be anaac•••' ot the 

•,aJ&thetio and vaao•Jll.l*thet1e tnnu ot tae 4og wboae rea
pona•• are illutn.t•d 1a 11&ue• 2 aa4 J. !he nene tract• 
are 14atittced aooonlag to the •••1aolctQ' d.evelope4 •1 
JU.a•r• (9'1). the Tatnl Yin ot 'th• h.e&n in f1iv• l 111•
atntea 'the plaoueat •t •h• ft••. ata1a P\IC• areh•• in the •oe. aa4 the on.traotil• rdpouea 1l'oa th••• anae a.re 111•

atn<ted. ta f1iv•• a uA ). fllu. P1Pn 2 illutn't•• r••
Po••• to eleot.rtoal •'iaala'i• at tov aeleotM portiona of 
th• ri&ht tlllon.010 aatoaono ••Hl.7 to th• aean1 \be !4 aec
••at ot the inon.o!o a;rapathetlo tl"\Ult, lll• atell&t• pqliea, 
th• rtpt aale:1'1or aaea aa4 'tk• atellate oardlao nene. laoh 
looattoa •• •'ialll.at«Ml firat ad.a ooatrol ooiul1t1ou, next 
after the ia~eotioa tetraet)Q'leamoatu Cl (f.IA) 1ato the a'\el
late canalioa ..... tinall7 after , .. 1a~eot1oa ot flU. into , •• 
oawlal oerY1oal &'flLILSlioa. 

Stialal.atun ot ~h• !4 ••peat tla4ei-- ooa'\Hl 
oOD41tiona 11•14e4 a a••n.llaed. iaoraee 1a the t•n• of ooa
\no\ioa u •••ve4 at all :ti•• areaa ot \he h•n, aa ua•
o1a:l-4 iaoreaae 1n "'1•• JW'N•V• aa reeor4e4 1n the t•onl 
ane17, u well •• a 60 1-eat/aimlte iaereaae 1n b•rt a\e. 
lt:Umlat1oa of thie _.. • .,. .. , afte:I' the ~•otioa ot tPA 

ia'• tll• rscat •'•llat• pncli•• ree\tl, .. la .. 1"' "4uotin 
1a \1'• iaotnple •••JO•• •1th oal.7 a '8 beat/ain1lte tu,._.• 
u hear\ r..te. Bloo4 »J"M•V• eleqti•a wu oon•ton4ingl7 
re4aoe4. 8'1all.lat.1oa of the !4 ••ca•t after '\he 1aJ••t1oa ,, 



ll&UU 1 

.UfATOMl Of ?H£ TllOB.ACl\; AUTOJIOMlC BF...RVOUS 

SYStlK A.ID S!IAll GAfJIJt PL.A.OIMDf 

RIGHT LEFT 

40 

Alto••• It.toll ot 'b• left aucl rigb.t .,.pa.ta.tie 
and vac••J'll.P&taet.1• tl"tl.ake of ta• 11oe whoae r••J>O•••• are 
at&owa in ttcu'•• 2 u4 ,. 'fenillol...,. 1• after a1 .. ru (t7) • 
.lelow, ilk.et.oh ot \he anterior autaoe ot •h• uaan Ultte,ratea 
\he looa,toa of e'iraia PVC• arolle• f.rea whioA noo.-4a uowa 
la rtcQJ"ea 2 aa4 3 ••re made. 
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Responses of the h eart . to el ectrica l stimu.lation of 
ou.r n.eu;.,.~2~1 segments (right T4, right St ullate gangI j_on, right 
nter:Lo:r ansa, a n right Sl.ellate car iac nerve ) under t hree con

.i .t:i.011H (Control, a:fter i:n~ie~tion of 1.I:EA i .rJ."'liC •ight Stellate 
·::mgliou and. a·"'='ter i n j ctic.in of TF~ i nto right emu .. al cerv-ical 

-angJ.j_on ,. Res.pon.ses are reco:i.<U.ccl from. stz··ai:n ga ige arches to 
r;h::. epica.rdial ~Ul."facc o:f. the left v entric lar bas9 (LVB ), l eft 
en:'liricular .~qie:J.-:: (I.NA), rieh'c v entx·icul ar c onus (RVC) , right 
~entricul£.r sinus (RVS ) a nd r·ight atril.un (RA ). Femoral arterial 
ressure (B:P ) is also shmm., All sttim.uli were cons-te11t at 10 
yclee / second s 5 msec and 5v (the lat ... er adj usted during ea ch 
timulation ae monitored b cathode ray oscllloscope ). 



4·2 
ot !BA 1n'• the rtsht oawlal oenioal pql.ion 71•14-4 oal.7 

•licb.t in•.,....•• la ••'n.•tU• tone hoa th• l•ft Yeatri•l• 
aa4 the riC)lt •'1'11111 wi'b. a r.•14taal J8 -...i/aiaate !Aoreaae 

la n....- rate. Bl•o4 p:reaa_.. obaac• •••• '*"17 41aottl"llible. 
8tiaa1at1oa ot tu riell'l •••llate .-nalloa J'1•14e4 

a•ael'al.1••4 peelti•• 1ae,ro110 . ..s. ollJ'oa.-rogio ... ,..... ot 
creat•r maptt\Mle ta.a 414 ooatnl t4 •'ilmlatioa owing to tile 
eat17 ot a441t1aal eaMi&• l.*tllW&7• '\U.UC)l .ae •p,.r three 
tliloftlolo na1. After taa ta~anloa ot ti.A lnto tlae atellata 
paaliU tile H8pouea voe ap.la alieb'llJ' leaa, ilMUGa'\Uc 

l)loeka4e ot a relat1Y•l1 tw .,...,.... low•er, after the ia
~ ••tio ot t&l inte t1'At u.114&1 •VV'loal caa&11ea, atellat• 
atl1Palat1oa e11o1te4 11\tl• or ao Oban .. 1a YeatrlChit.lar ooa
tnotll• .... ,.... vi.th a na14-1 aooel--.tl• ot 2' ,_.., 

•1•••• an4 a $ •1l&la•ta.t1oa Sa •tab• atnal 1'one. Jlieht 
anterior.._ atilnalatloa, fluinc 1tot.b o•tNl aad. tollOW'lq 

atellate 1tloeka4a, 1a4u9' .P•iti•• t.aotropio u4 ohr0aotrep1o 
r••.Ph••• with elnatia la ltloocl Jn••••· Apia, to11n1ac 
laJ•n1oa of tlA ta'• the •dal eenioal guglloa, 'h• ree
.POa•• to •'illlllatl•• 'WU allt•••• ao•Jt 'for a JOf' poe1t1Y• 

1aotnp1o i-eepeue troa \he rieht atrial •-••• aa4 a JO lleat 

•1•••• ••••l•ftti••· 
ft:tJl\llat1oa ot .._ atellate oart11ao ._... (I" 

ft8an 1) 71•lclect ltttle or•• 1Anrop1o l"ea.POA•• b•t lndu.t 
a pnto\U'ld iaor••• S.a h9U"\ nte (froa 14J to 118 '-/•), with 

••••,._,inc pal.au altenaaa. f!li• e.t&roaotropto ne10ue na 
oal7 aligbtlJ' e:uaga4 l>7 paa11onio ltlffU.4•· fbu, a Rall 
1111•\te.I" of fil>era at , .. leYel ot tlle f4 •ec••nt •k• •J'•J>tlo 
...... ,1 ••• la , •• nellate vi\a • -~·r ,..,.n1•• in 'ill• 
oat&d.al ••tt1oal caaclioa.. JYa afte.I" !M 1-lo.U.4• of both 
gaD&lia, Po•lt1Te 1aotrop1• aD4 ouoaot.rop1e reapoaaea per-
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a1ate4 to f4 atiall.la•loa wi1h tour al,el'D&i1Te explaaa,toaa; 
l) •7•P'io 001uu1:ot1ena raq be •4• near either p.nclioa but 
not 1n tb• a\r~otll1'°9 itaelf, 2) eoae pre-canglionio fi~era 11'1 

8J'•P•• at the level of the heart aa eucseated b7 Jiron (2'), 
') •P»&tha\io fii•••• M7 .,...,.. oentnl. to tae f4 eegmeat a• 
•uac••ie4 •1 Al•&a.D.4•r et al. (,), or 4) tile cang11oaio blooke.4• 
•7 ha•• •••• laooaplne. !he tact tnat the napoaae to atel• 
late pqlioa etiln&lat1oa s.a aet auoh atteote4 a7 the aus.m.
atra\1oa of ti& .taio th• •t•llate ganclioa iad1oatea that it• 
ae'lnl and haetioaal aa,cao1'1' 1e ao1 oupnaiaed and preganc
lioaio fil>en .. at1au• ta "apoad "o eleeti-1•1 .aol\ation. 
SJ'aapt1e ooan.eotioae bloekecl h the atellate •7 not abow re-
4u.otioaa ta ooatraotil• tone reap•••• prOY14-4 \Ile poa'tp.ng
lioaie tilten an •tiaula'M 41reot17. staoe \tie an'•rior an• 
ia 41•'al '• •~• fil'et 1a~••l1oa, there al'M>u.14 •• no 41ffereaoe 
1n r••JO••• ,p.rOYUinc ta. l>l••kbs ac•n\ 414 aot 41flua• 1ato 
tile ap'teaie oiroulat1oa aa4 11l41l•• a•en.11••4 1alooka4e. !bue 

aoet of tne •7UP'1• •••••'' ... appear to i.e u4e 1a the oaWlal 
oervieal caais11oa witb a l ... eJ' a-.l>er la tile •••llate earaglioa. 
S•llltl.la'tioa Of the a'tellate eaftiaO a ..... e UiOb 18 41atal to 

1;b.e po1ata ot 1aJeo,1on ah••• ao Oba»c• troa oontnl Whioa 1•-
4.loate• the laok ot aa7 4•\enoatton ot "he i>r•Jl8.fttioa. 

Picur• ' tllll8'tratea r••.PO•••• to eleotrioal at1• 
alllatioa ltetore o4 after laJaotieaa of !EA iaio tbe left atel
late an• oawt.al cen1oal eaaclia· A• oa th• rtaat s14e, the 
aagaitlld.e of ~· in oenti-aotlle foroe ia41eate4 relailvel7 
tew eard.iao pre•aanalioaio t1\•ra were present at the tou.rth 
taon.cio aqment. Ne•erlh•leaa, bloou.de ot the latt atella'le 

ga.qlion. realllted in al!pt 4epreea1on of 'h• reagonae to t4 
at1nla't1oa, wbioh ,,.. ~her cleprueect after 1-looka4• ot , ... 
oau4al oenioal gaqlioa. Control eibmlatriou ot 'tlle etellate 
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lteaponau ot t.b.e heart of the •a•• doe ••. in Pi.cur• 
2 'to eleotrieal ai1aulat1oa of fol.Lr netlftll. ••P••• (left !4 • 
left 8'ella'te cangliort, left anterior an• and ventrOlffdia.l 
oerv1oel oa.r41ao nene) u.wle:r three oon.tU.:\iou (Control, aft•• 
illJeotlon ot TD. into le.ft atellaie &aual1on aa4 after J.aJeotioa 
of !IA iato le:tt caudal Oewteal p.ngl1on). 3t111tllat1on 1.1•U•• 
••t•nt aaae •• '1BUr• 2. 

,,! 
:I 

11 

I 
I 



45 
e;aacl1oa a.ad. 'h• left a.nt erior aua 71el4•4 uxiau iaotro,Pte 

••pone•• a..n<l aoeelU"ation ot 80 &J•••/ai••'•· tu•• ,. .. ,... .. 
were 01'17 eli&htl.;r al tcu·ed b,- :s'iallai• illJ•o1ioa ot t.ZA.. Ii.OW• 

ever, following additional blook.&4e Qf th• ca~l oer¥1oal 

5aac11oa, ~•• respona•• wen •*-'11' l'tt4\l...a. tll••• ia-
nu.enoea ••r• •••-.n\1all7 ooatiaet 4\lr1Drg •• ,. ... 1 ........ ... 

at '\he left u.te.-1or aua. !.••JOll••• 'io ooap&raltl• eao1'\at1oa 
of the veairoae41al oenioal •NJ.ao 1UP'Y•• trAioh oarrie• a 
YU"ia•l• trao\ion of card1••tor ,poat-pnal1oa1o t11ten, re
aa1aed. 1a\ao$ 1A ·~1'• ot caa&l1oaio -loolra4e. 

lisW"• 4 lllu\n.tee 'tu.• nepou.. of •1& anaa 
of t.ae aean toee\h• v1ta a.onto preaaare 4u1nc eleotri-.1 
etiau1a•ioa ot the 4Meatft11•ed. left et.ila'le pn.g11ea. !ae 
tirat Yen1cal panel r•preeea'\a '\h• •1aul.1'an.eou ne,poaaea to 
control etila.U.&'tion. 1AJ••'\1o. et u.rs ml ot tl.'91' aal1n• 1a'o 
'b• atellate pqlion (,paa•l i) or eawial oo•1oal. pnglion 
(pa:ael ') ~a-oduoet no •lpitioaat altentiou 1a ,...,.. •• ~o 
at1aalai1on. lnJect1oA ot 0.25 as a.\ropifie 8\ll!'ate iato th• 
atellate aaaa11oa also nRl•d SA l.t.it.l• or ao OU.Ba•· How
n•r• after la.1 eo,lon ot atn)ia• 1••• ta• oawl&l eerY1aal 
pqlion thue wae a 4eol1A• ia tu nte ot 4e'f'•lopaeat ot '1'• 
atrata &•lll'• i-ee10ue 'lo •'la11la'ioa u Wfll u a t•l"eaee in 
tb• -.ga1 tu4• ot the oontno\11• n•.POn••• or !U. and l.A. Aleo. 
th• inonu• 1a he&n nte at\a1aH oal1 63' of tu oentnl 
ree,powse. Th• inJ•o\ion of 2.s .\JC ?!A 1n1o \be otellate 
sanglio.n waa wit.ho11\ &Jl.$1$.NAt efteet. 11na111, t1te injeo•ioa 

ot T'M into tbe oau4al oervical fP.1'Sl1on vrot•fllldl1 a:t.tenuatH 
ih• :nepo.nae \o utellat• atia\ll.&\1on. :;btrt.1-t1T• aiau.t .. 

after the 1njeot1on ot ii~ 1nto the eau4a.l oel'Yioal &'f&A&lioa 
atinlai1on of thtt atella\e ....,11oa 71el4e4 .PUi,iY• r••
;onaea 1n41catia& tniii&l ........ 7 t'ro• the s&a&.tionio lJloA.&4• 
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RESPONSES TO STIMULATION OF THE LEPr 

STELLATE GANGLION 

t EFT STELLATE 
STG CCG STG CCG STG 

CONTROL SALINE SALINE ~.TROPINE ATROPINE TEA 

RA ·-~'-.~ J~. ~·4· :J_ 

RVC t' .' J. . I 1 
'. ' Ji 

/ - - ';i 

LA 

LVB [ 

~
00 

BP .,,_. 
mmHg O 

i.'.:lHR 
b;m 60 60 60 60 38 38 

46 

CCG 
TEA RECOVERY 

0 23 

Responses of the heart to electrical stimulation of 
the left stellate ganglion un er eight conditions (Control , 
after i njection of 0.25 ml saline i nto left stellate ganglion, 
after injection of O. 25 ml saline into left caudal cer ~ical 
ganglion , after injection of 0.25 mg atropine into left stellat 
ganglion, after i n j ection of Oc25 mg atropine into l eft caudal 
cervical ganglion , after injection of TEA into l eft ste1late 
gangli.on, after injection of 25 mg TEA into left caudal cervica1 
ganglion a nd 35 minutes fter the injection of 2o5 mg TEA into 
left caudal cervical ganglion ). Responses are recorded from 
strain gauge arches stitched to the epica rdial surface of the 
right atrium (R.I\.), ri.ght ventricula -. conus (RVC ) , right ventri
cular sinus (RVS ) , left atrium (LA) , l eft ventricular base 
(LVB ) and left ventricular apex (LVA). Aortic blood pressure 
(BP ) a.nd the change in heart rate, in beats / minute, j.E> ohown 
during each procedure. Stimulation parameters same as Figure 2~ 
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ft.CUN 5 illutnt•• th• •••.PO••• ot the eaae 
aaiaal '\o rich1' .,.,..,h•'1o atSa"1&i1oa. Littl• or no o.bal'lc• 
wae •Pi"U'M'i 1n the reapone• 'io atella•• atillulatic:u1 in the 
fi.1"1tt to~r JISft•ls. doweYer, a£t•r the inJection of atropine 
in:to the oa.udal cenical e:an&l1on a elipt redu.ction. in the 

niie ot ri•• of tne reaponae appeared, the peak arterial J11rea
aure ree,po:nae wa.a 4eorea.ae4 07 10 M B& aad •he ilea.rt ~te na
l;•oue reached only 88" ot previove u.xlu.. fl'1e injection of 
t.EA 1a'o tue atell&'e sangl1on 414 not alter the previous re•
,ponse t.n•t the lnJeoteti of TBA in'• the aau4.U cen1oal ~lioa 
aanecll7 reduced all torott, nea.n n.t• (Je:-' of 'lhe previous 
rea,on••) and bloot preaaun re•JOG•••· 

11C'U'•• 4 and ' 111 vatn.ie •h• tollo•iac poiaie; 
l) the 1nt.raaaa111oa10 1n~eot1oa of a 0.25 al i.olu ot aaliae, 
atropine or !IA 4oe• no' alter th• taaMiaaien of lllpal••• 
tarouaa 'b.• ganglion aa nt1H\e4 t17 th• uuv.i O&Hiao ru
JO•••• • 2) nlat1••11' •-11 unn'le of tbe looall7 1a3•-'e4 
&U.Clioa1o olookiJIB a&••• 4iftuae4 in\o the .,... .. 1. oUftlat
ioa aa r•Yealecl b7 "h• ab•••• of al'terattou 1n. •7atealo bloocl 
greaaure. ') iaJ•o•1oa of fEA J.a.to tae •tellate a&ft.llion 4oea 
not aarked.11' alter the r••,...• to f4 ettrlul.a'l1on (nave ') 
1nc11oa\ing 'ha'\ T;;A. itaelf 4oea aoi alter u.oal •on4a.o1ion, 
either llJ ... ~eion blook or tllroucll action on ta• a.son it•• 

fallle 1 -r1••• data 1n vhiob. ibe o•Jl•t• 
aerie• of oltaenat1ou we.re •4• troa "••lY• aailaala. i];he 
valaft repreeeat ine per ••' Ghane• fr• pnatillv.latioa ooa
in.etU• t•r•• an4 bean rate 4aia4 •'im\Alation. of eight aeva 
eepeata (tou on ib• left an4 fov •• ''-it• r1ca•). !fh••• ree
ponaea were "•lt\lla,e4 tor au ueae ot iae nean and h~ rate 
'fb•• eti.nlaiion of the left f4 ••am•n~ before the ad.a1aiatnt-

1oa ot blookiq ac•n•• reellltecl ta a.a aYerac• 1noreaae 1a ta• 
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RESPOiTSES TO STIMUL.ATIOU OF THE RIGHT 
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Responses of the heart o-:f the same dog sb.o~m ln 
Figure 4 to electrical stirimlation of the right stellnte gang-· 
lion nder seven conditions (Control., after injection of 0.25 
ml sal:ne into right stellate gangl.ion, after injection of Oo 25 
ml saline i nto right caudal cerYica l. ganglion , after i nject ion 
of O., 25 ml saline i.nto right caudal cervical ganglion, after 
injection of o. 25 mg atropine i nto right stellate ganglion, 
after injection of 0.25 mg atropine into right caudal cervical 
gang ion, after injection of 2o5 mg_ TEA into right stellate 
ganglion and after injection of 2.5 ng TEA into right caudal 
cervical ganglion). Stimulation para.meters >:lame as Figure 2. 
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ton• ot ooa'\n.otioa ot ih• net• ot tile l•ft vea'tr1oalar 
••• (LY.I) of 471'· l1allarl1 tor the l•ft Y-*rlolllar apea 

(LVA) iae avenc• reaponae aeh.1e•ed. 125~ ot ooatrel. 
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th• n.aaer t-t••' •• •ployed io tlnerein• the 
lnol. ot •1caif1oaaoe ot 'th• ..... uite and \he uter1eka after \h 

tJ.av•• clcot• the <lean• et •icn1f1eaa•• oalo\lla"-4 aacl tbe 
atazulari. error ia iatioai..a.. 

IAJ•oiioa ot atropin.e iato ta• atellate pqlioa 
frequ.eatl.7 J'U\ll. ._... 1a a •icaifioaat l'fMl•ot1oa 1a "8PG11•• '\:o 
f4 stbmla\1on. !hi• waa h.naer Nd••*' lt7 atnp1D• in th• 

oa.l.lctal o•nioa.l P.n&lion.. Bow•••r• 'h• -~•r t.lookiae aetioa 
oocllnecl •Jhl• iaaeotioa of ~- 41notl7 ln•• th• oawlal oavloa 
CfU'&'l1on v1\h l"UJOA•H ati..-.tw oa all , .. , ,pon1oaa of th• 

aean. 8\loo•ai•• a•SavJ.at1• of t.he •11ll*'*h•t10 ftttlowa at 
ta• atellat• p.nclioa aa4 ald•r.tor aua in4llee4 _.. great•r 
ooatnotil• aa4 a.art; nt• obaac• du to tb• ut.17 ot lara• 
aaalten ot ,pre-p.nglioalo f11ten frea th• !J-n ._..,... the 
-~or attea•t'ioa J.a .-.. ,. ••• tollowe& flA 1a~••"'ion lnio th• 
•v.dal oenioal p.aclioa illAli•tlq tll1• can&lioa 18 'h• 
pi•l7 .,_,,.10 ait• tor 'Che earil.ao •)'llJatheti••· It appa,n 

iaat a,.aa,t'tlo ooaaeetioae are aa•• la tae left •'•llat• caagli• 
•111•• th••• wae a; :IM.-a• 1a r•p•aa• to ••iaalatioa. of \he 
left t 4 eepeat. lt ••-• howwer, tllat the left atellate 
aaaclioa (ooapoae4 of a tuio ot tl:a• f1.nt t.b:rM tun.oio 
ftll1 in the 4•c> do" aot ooatala all '•• eariiao •711J&'tllet1o 
a7u.paea einoe tile iaJ•etio• of lfBA in.to th• eamlal oen1oa1 
caa&J.1•• u.n.s1, Ntluoecl ,.. .. .. p.... ,. left •t•llat• &D4 

left aa-tes-1or anea etla'1la1'1oa. fha• 1• ni4eaoe ,., oariiao 

•pJatb.etio f1'-•• tn.o'ta '•l'flirla'la& 1a •Pl•1tio •••• of th• 
••n (BA), paaa thnueh 'b.• !4 lnel an4 m&7 tte 1tlooket 1t7 

a.tropiaiaa,1oa of th• oawtal oenioal p.agJ.1••· After the !4 



,, 
ooa1r1-•'ioa oo.-iaea wi\h oar41ao aiapa.•h8"1o traeta 4eriYe4 

troa the i'-!l ••&•••'• • •• in ·u~e •'•lla"\e or the anterior anaa, 
'\he lntlaenee ot the !4 4er1Yn tlltera cm. tu reapoue to •'i
•u.latioa of laqer tftllka la rff.uecl.. 

lnJeetion of atJ10piae into tlle rtcbt atellate 1a-
4uoe4 •1cnif1oan.t ohangea ill the reapenae o'f ta• right •eatriele 
an.4 heart ra'te \o eleotrieal esoitatioa at th• !4 •••••\a, 
'bu ia41oattac a 41et1no\ 41ffereaoe la looatioa of •7U.P8•• 
an4 41atri.t>ut1oa ot poai-aanaliold.e tieen •hen ooapared with. 

the left a14e.. lloweYer, the irdoaiaaat ••• of e,napaea tor 
•PI*t;hetio p.thtf&J'• to the ea,ire bean r"1tle ta the oawlal 
oenioal gaaglioa. Do'll atropiae an.4 !BA 1•4••-' aip1fioant 
bloou.de of th• rtallt eau4al oenioal aaaclicm, nth the ao11oa 
of 'fil inTaria'tlJ.7 ia4••1ns the aon eoaplete ltloM:a4e. Stiaul

atioa of the richt etellate oa:rdia.e nene result.cl ia li•tle 

aipitteu• ohange la4loa\1nc that •••' of 'lb.e fil•en 1a th1• 

part1ftlar traot are poat•pncllonio. !he •7•t•io a4aiai
atn.,1on of *""piae tollowlq looaliaeC aaaclloa1e lJlookade 
of\ea reeul\e4 1a eoaewbat greater reapoaeee to a7apathetto 
ne:r"f'e •"bN.la'\lon, but \he altera•toa waa no-. llllttioientl7 oon.
a1etea1 to eetabliala •t.ca1fioa11oe. 87ateaio a4111aietrat1on of 
t!A often pro4uoe4 a uall a44i,ioD&l a•teau.e.tioa 1n ooatnot1lt 
aa4 h•J't rate re•poue, eugeating 'h• uJ.d.aoe of more die,a: 
a,aapt1o a1, .. although a441tional blooJc&tle at the •••llat• 
aa4 caudal oen1oal p.nglia oannot be ruled out .. 

fytl U:t•nn" .ltllt!U'I. a. OKSIM.!. lttlH ggatal 
rs.cure 6 illuetn.t.. 'lb• oal'd.1o•aaeular napouea 

or a ttoc to rieh-t vapl afferent a't1nlatloa. It aboul.4 •• 
noted that after left vagieeotion there •• little Change ta 
either the control leY•l of :rtgl\\ Yeati:tioala:r eoatnot1le f'oroe 

1, 

I;, 
I, 
Ii, 
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or aortic blood ~r•••tlN· After left atellat• ganglion.ectom7, 
however, bo'h oontnl reoor41u.ca wen depreauie4. After pro
praaolol '\her• were onl1 alight cha.ace• in oontraotile tone 
au.4 a7ateaio blood preaaure. 

Stinlatiori of tae va.roa19:path•tio trunk at the 
level ot the dial'IU'&P yiel4M little or ao neponae and 1Jl 

moat iaatanoea thi• wae ohanoteriet10. St1av.lation of a 
bnnob. ar.1a1q trea the le'f'el ot 'be prtlaollfU'J' hilua ahoved a 
cl•preeaor rea,poue wi"i.b. lln.C17oa.N.1a. '?he lH11&qoardia wae eli
•1nat.e4 '-7 contnlaten.l Yag1aeotion ln.1t the 4epreesor reapo119e 
rMaiaed. durtnc atiaal.a,io1i. At, er left etellate ••ot ton tlut 

.rate ot reoowq vaa cteor••M an4 the ad41t1o• of ;ropnnolol 
414 not alter thia re•ponse. Sti:m.:l.at1•• of the va1oa711pa
'tihe11o trualc oae oentiaater .roetnl \o ihe ptalaonaq .bilu.s 

71el4ed reapoaaea easent1all7 1dent1oal 'o those •11o1'e4 troa 
tne palmona.J7 l:traaob.. S'tiaulatioa ot \h• vacoa,a1a:thetio trut 
1. o oeataeter e&lldal to ine reou.nen.t .ar41ac nerv• y1e14e4 

rea;oAaea of the aue natu.re aa the '•• ;prev1oua etia'*1a'tion.a. 
Stialll.atioa ot the nou.ttent oal'41ao ae"e o.aaee4, 

iA ol'Cl•r of app•n.noe 1 a preaeor naJ)Onae, a •licht bract1•r
dla. an.cl a •11.cht C.•Jl"••a•r napc.u.we. After ooatftlatenl TaC1-
aect1oa the bra47oar41a waa alu»liahecl but the .Prff •Or aa4 4e
~eaeor rea;onaea were still el1o1te4 1>7 eleotrioal •se1tattoa. 
IA ad41t1on, arter Y&ei•ectioa an inorea•• 1Ji rieht veatri
olllar tone ooou-r•d 4ur1nc atlalalation l.nit tllia iaonaae 414 

not ooo\U' followiq attalllatioa after left a1'•llate eectioa. 
It aho\ll.4 aleo be noted ih&t atelleoto11.1 aarltedl7 :n4v.oed. th• 
.vrff••r ooapQnut of the reaponae to eleotr1cal et1mulation aa 
retleoted b7 the aori1• preaaure noordinc. Propranolol 414 
no' affect ihia naponae. An.other point of intereat c on.oeru 
a com,..rieon of the onset ot the depressor reaponae after re• 



FIGURE 6 

RESPONSES OF THE n.&.4.RT AND BLOOD 

PRES.SURE TO RIGHT AFFER.El 'T STIMULATION 

LT. VAGOTOMY LT. STELLATECTOMY 
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PROPRANOLOL 

Responses of the right ve tricular c onus (RVC) a:ncl 
aortic b1oo-:1 pressure to stimulat ion of the isolated right vago 
s ympa:t.hetic trunk . All stimuli were constant at 30 cycles / sec, 
5 nw"'c, and. 5 v (the latter adjusted during each stimulation as 
monitored by cathode ray oscilloscope ) . Seven stimulation · 
points were stimulated under four different conditions , cont:rnl. 
after cervical section o:f the contralateral vagosymi;atheti c 
t runk, after section of the contralateral stellate ganglion, 
and after O. 25 mg/kg propranolol. 



,, 
ou:ren\ cal'41ao aerf'e and. pal.•••'7 bn.noh e\iaula;l ion. The 
oaeet ot ibe cle,pnsaor r•JO•• after gu.laoMl',J lan.aoh a•.laul
at1on waa 4-8 eeooa4a while the oaaet after reoGrreat oarcliao 
aene a\1atlla-&1oa wae 10-12 aeoonda (o•)U'i•on after propraao
lol). 

ftilualatlon. of the vagOQaJat.taet1e \ru.ak one ••t 1-
aner roetn.l \o the ri&ht ••dal oerYloal pnal1on 71•11184 a 
prolonc.a. ,, .... _. ruPoll•e arul t.ft47oud.ia vhioa r ... tae4 pro
a01U1oe4 evea » aeooacla aft•&- ••••atloa of atia\llatio:a. Oon
tl'l\16tual vq1aeot1oa ueliaW tUa pro1ona94 napoue and u 
aue4 a preaeor He.POU• of aaort 4llft.\1oa. •• vul aa an 1a
oreaae 1a npt Yatrio\llu tone. Left atellate aeotloa re-

4aoe4 the B•••r N•JO••• •rke4l7 nd.u8' the right Yeat:r1-
olillar to:roe napaae, aad. e11o1te4 a 4•.Pl'••i- i-eapenae. .Pro
Jl'llJlOlol 414 not IQ.r\he:r alter th••• reaponaea. 

ftimale.\1h o'l 'h.e npt oentoal ftP•111J'.19.thet 10 

tl'IU\k hi&ll la the oenioal region 71e14ed a ,Pl'Olongecl 'Dft4J'
oard.1a an4 p...aaor reapon••· Coatl'alatel"al vac1a .. tiou elia1A
ate4 tbe bra4J'OU'4ia lnd the ,prolOJl&e4 .Pr•••r r••JOA•• re
aained. Al•o tam•k•4 DJ' YaCi••otioa .... u lnoraae ill right 
Yeatrlolllar ~"• amt. .bM.J't rate wlaioa i...-a ' •eooa4a aftei
ille euet ot the aonio preaeve reepoue. Aftei- etellate 
aeo4'1oa ltotll th• ouet ot th• 1aereaae ill ri.cbt •••tr1ot&lar 
fore• aJUl tll• peak et the preeaor reapoue ••r• delatM· RH
.Pftll•l•l altoli•Ud •h• inoreue la l'leht Yeatrioalar tone an4 

•11•1aa\e4 ·uie t..._,.earf.1a a•••JllU'.Jlrac a'iella'• aeotloa. !he 
aaca1,wte of tae .PrMaor reapoue waa aot tvtn..r a.tteotd. 11t1 
propnulol. 

~ 7 illutn.tea t.b.• oard.10'fuou.la:r "8JO••• 
ot a toe ,. left vacal afferent atia1ll.ation. It ak<hll.i •• 
aoie4 that after richt vaciaecnlon there vaa a •11.cllt inoreaae 



FIGURE 7 

RESPOlTSES OF THE HK~R~: A rn BLOOD PRESSURE 

TO LEFT AFJi'ERENT STIHU1.1.A.TION 
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Responses of the right ventri.cular sinus (RVS) and 
aortic blood pressure to stiJUulation of the i sola.ted. 1 eft ve.go
sympathetic trunk. St imuli were the. same as Figure 1 . Seven 
stimulatioa points were stimulated under four different con~ 
ditions , control, after cervical section of the con"bralateral 
vagosym:p-a.thetic t runk , after section of t he contralat eral stel
late ganglion, and after 0.25 mg/ kg propranolol . 



SI 
J.a th• ooa\nl w.lu.•• of rleht vatrlft.lar toroe ao.tl h.rt n.-.e 
1>11.t little etfeot oa ••rile ttloo4 PH••""· After 114bt •t•1-
le•tOl87 oontziol right veatrio\llar toroe &llCl heart rate tell but 
oeatnl ttloo4 Pl'"•l.lft NU.S...4 a;pproxiat•lr tile ..... .A.ft•r 
iatnvenou aula1atat1ea et p.ropnaolol, ooatrol riaht •eatri 
0\11.ar toroe aa4 h•rt at• ••reaeed. vita 11-11• ohaac• 1a bloo4 
.Pl'eeaure. 

ltt.nlatloa ot the left ..._ .. ,.,.thetlo t.....U a\ 
the level of •ll• 4iaJba• Na11l.te4 ta a •l!Pt •---•• la 
ooth 1'1.ght veatl'io\\l.ar toroe ant h-" ate. flMtre waa a lli
phaaie preaaure ree,poaae, a •11atlt taol'••• touw.a ._,. a allga 
d.eer_.e after etial&la\ioa. .&ftor rip' oenioal Ta&iae.n1oa 
'thve vaa ao ohue• 1a n•JIO.ll9• •o atSalllatioa. !hie ~ae4 
uaoDaace4 after •telleot_,. u4 JWOPl'IUaolol. 8tiallla'i1oa ot 
'the Yaeoe,.ie.thetio \Jl'Uk at 'ihe 1•••1 ot tae PQl•oaarJ" ld.lua 
refnllte4 1a prolonaet tan..-Mia wll1oll oomaenoed. 'Deton ...,. 
obanc- ooourri ill tile level of illoo4 preaau.re. J\lnb.eaore, 
rs.pt vatrlcntlar ooatn.et11e tone ... 4Mr••e4 la reapcmae 
to a\1a\1lat1oa w1:th aenio preaave at a ooutani lnel. .lo\ll 
the 'braqoar41a aa4 tn• neplive lao1iroplo "9JOU• were altol

i•llM after ooa•nlateftl. -.1aeot1oa. !her• vu Gal.1' a aligh' 

\tipbaeie .sr••••r and ••11'••••.r ree)OJl8e wh1oa •• aot abolia-4 
b7 vaciaectioa. After ate11en01t7 no •llaac• •• olteenet ta 
nepoaae to el.eotr1•1 atilral.atioa aa4 tbie •• v.u.tfeote4 l>J' 

propnaolol. 
at1ul.at1oa •~ ta• Yag08paJ&tbet1o tnu l een.tt

aeter oau4al to aepal'fAt1on et tu ••tra4'4ial oen1oal oartlJ.ao 
nene rHulte4 1D '-l"d7oar41a n.p14 la eaae• (within l aeo•ct 
ot 'the oae.t ,-,if atialllu) and ,.oieaaect 1n dvatioa (91 ... oau 
after tb.e o•aatioA ot atiaulu) vllloh •• a.DoliaAed 1>7 ooatra.
latenl vq1eeo\1n.. A •llillt preaaor reaponee waa •1ataiae4 



'' after Yag1aeot1oa bat 'I'd• waa markeclJ.¥ reaaoe4 after e\elleo-
toa,r and abaent after .PJ"Opa'llA•lol. After ooatnU.ateral vac1-
aeot1oa there was a progreasive deoree.ae in r1pt veatriolllar 
force vbioh 414 not o•cur alter rtcht atelleoto111 an4 Jl"0,....•-
101. 

Sttala:,1oa ot the Yea.,roa.Sial oervieal. oar41a.• 
nene reau.lted. in a preaaol' rea,l'Hme• while both h•ri rate aa4 
rl&ht veat•1ealar toroe 4eol1-d. theae 4eor•••• were noi 
el1o1te4 after rtgh' Ya&ieeotion. The •aaitwle of the P••••r 
r"poaae vaa aoat att.oted 1J7 Yagiaeoti• while etelleotoa7 
414 aot alter tbe rea,poaae f\a.Mher. After Pl'OPl"U•l•l thel'e 
waa little reePon•• to at11Nla•toa. 

Stimulation of 'he vagoa,.a,paihetio truak 0.5 oen\1-
metera caudal to the oaa4al eenin.1 cancll•a 1'88u.lte4 1a a 
proloagff. t.rad,.cartia ant preeaor napoue Diab were aboli81aet 
aftel' oatnlatenal vac1aen1oa. Dutlaa 'b• laltial Iba•• ot 
th• 1Jnd7•r41a, r1ght veatr1oalar tone tell tdltle aortte 
pneave ruaiae4 ooanant. .After Ya&1aen1oa "h• Pl'••aor 
reeponae 'beoaae t.l.Pluto, u 1alt1al ine.-••• ia ,preeave tol
lewe4 -7 a 4eel'eue. De ltipbaa1e reapoaae •• 41111aiillle4 
after atelleota7 an4 th•• appeaft4 to Ile little rMJlOU• 

after propraaolol. 
ftiatll.~tloa ot the ftBOIQ'llJath•tio tl"\Ulk 1.0 onti

an•I' roatra1 to the oau.dal oenioal aanc11on navl.184 ta a 
rap1417 4•YeloJ4t4, prol•nc• _pnaeor ,...,. ... , a JZ'OlODCM 
bnqoU"dia aacl a 4eer••• iii right ••atrio\tlar tone. ~•• 

prolonged. h•J*l••• and the 4eoraaecl toroe were a'ffl1abe4 
at't•r oontralat•l'll.1 Tacal eeotioa an4 r1gb.t Y•ntrlOlalar tor•• 
., ...... 1aor••M· The Pl'8•••r Ha.PO••• 8howe4 a tut rialaa 
1n1,1al ooaponent tollowe4 •7 a plateau or aeooa4&17 o•poaat. 
stelleotom7 reaulted la a •eoreaae ill the taat rie1ag ooa;oaent 

I 

I 
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with a dela, in the onaet ot the toroe inona••· 1ropranolol 
abol1ahe4 the laient 1noreaae in tone and d.eoreaee4 the -.ga1-
tv.de ot the preesor reapo.nse. 

S'iaulatioa ot "the left oer-.1oal ft&O•Jllpatbetio 
trtmk protueetl HeJOUH aiailar 1n. natu.n to tlloee •••• 1a tbe 
pr .. 1oul7 aiimalated eqaeat lntt of a auoll greater •P1tu4e. 
A.fter wtelleetoa.y there wu a proloac• pr-eaeor reaponse whiolt 
..... aot aboliahe4 ~7 propraaolol altaoua- right ventricular 
toi*Ce n• 4ecreaae4. It •lt.o•l4 be n.otet that thi• proloace4 
reepoue vaa not elioitett after vaa1eeotton. fhe atthJthaio 
aatve of the tn.ee •7 l>e du to the afterload tnor.aae d11e 

io the taonaae in aortic pruet.tn 4•• to a periphel"lll. vaaoulu 
ooaatrtottn. 

Table 2 aWlllaria•• the a•en.p ree,poneea of fifte• 
aaimal• to those procedure• illutn.-.e4 in J'1CV•• 6 and ?. 
iight Yea.tr1oular toroe, a7atolio preeeure, 41.aatolio Pl"••au.re, 
p.alae pa-easve and bea.n ate wen ••eure4 1a re•JO•• to 
eleotrioal stismla\ion ot aix. 41tterent potate on the left an4 
ript '\'&C08.fllpathetio tnaa. !he poill't• were; l) ••n1-.l 
Yagoa7apathet1o trmtk, 2) 1 oa al>••• the ot.'Wlal oervioal gang
lion, ') eitaer the reounent (rf.&h't) or 't'entr«eMlal (left) 
oel"Yioal oar41ao nen.a, 4) l oa -.elev the uwlal oe.rv1eal caac
lioa, 5) at tile leTel ot tJte P11l•oaa17 h11u an4 6) at the cU.a
fl"tn.patio le•el. rou tlttereat uperi .. atal ooa4it1ou o'l

'\aind; l) control etilllllat1oa, 2) •'tia1ala<t1•n after oonta
la"eiial vacotoa7, ') stiaul.aitn after oontralateral atelleet..,
and 4) •"1tl\lla:t1011 after Jll'Opran.•l•l (o. 25 me/tee IY). fh• 

etandard error waa oalculated a.net ••••Ja•iee aeb Yalu in the 
\aale. !rbe reeponaee are et•en 1n. 'tens of geroeni of the pre
et11aulation control contractile toroe, pz"eeaure, or rate. !hll8 
the reaponae ot right veatrieular toroe to control etimalatioa 
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OJUt.YIO.U. A.BOY.I D&OW 1U1110JiAR? DIA-
• UiY§ .£21 DgSfl SHci HILJlD l!Mll 

itIGBT VEl'T J. t11.ie 1~5 104~1 10~ = t~ 
8YlfOL1CJ B.P. lJ~' 1~±& lJ!+,; 

1
1

1
1",+!! a-±& 10~ 

DlASfO.LIC B. l!. 127~.c l~;.r:v 11" .~.. ,,....-, 10 ~ 

;:~: =s. -~-j:,-~ __ 1_ii!t_~_o_1;_~-· __ i_;~-· _ri1_1_jg:j_~_20 __ 1~-~-
1 - 1 n •• YAMatl. I 

llCHlf fllt -, • 14()ite 1~19 1~6 l.,;18 1~12 lO't' 
8IitOLlC S.i. 17~ 17J;!.' 15~6 124~9 •r:-10 10!;' 
l>l!StOLIC B.1. 1'!±~ l!!;~J l?!_;!f lll+~t Mill lO?;J 
PVUJB n.ma. 217:7 18\r."'".tO 1-,,~6 14~6 ~5 lOr.J 
liAi.'l i.li:R .. 66-.l~ .... , __ ,, -· l .. i .... l!-l-6-ll-=s--l-g_z::.i..-.-Zit:ii--_.1.,.9_1..:t_1_, 

1~;~' 
20r""'.ie9 
21~2 
i.11~,o 

% •a• • staadar.l lbTOJI 

10~ • Pr• si111'tllation Oontrol Value 
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fJJtLI 2 (CO?l!'D) 

ODVIO.&L A.BOT.I l..IO. BE.LOW POL. »IA-

IGD YUf 1. 10~7 1J4.t22 91z., 10~' 
ISTOLlC B.f. l,&tl4 i~2 .. ~ l11$t 

. IAltOLIO B.J?. 14itlO e1.te 114~ 
PVLSI JiAIS8. 14~20 ~~o io1:t9 ig~' :nt u. 1' a.ti 8 ._... TT 

OH! YD! -,. 14~ 
tS'?OLIC S.1. 16~ 

.DIAS~Ol.110 .I. i. 174~ 
lOLSE PJ:U:S3. 130!6 
H&la? 1Ai1 

Rlt.Hrr Vil! ,. 1~ l'~ 10~ 1~1 
SYSfOLlC a.P. 16 l.4~11 10,;19 8~1) 
DlASiOLIC B. F. lT:iiO lS 14 l~H aat1e 
lULSE iRD3. 15 0 i15.:t11 ~ 10~1 
lli:Aat BA f b.. 

' ... 

lUGHf Ylmt F. 11,.t7 115.;. l~ t,;11 94.±2 10~ 
SYSTOLIC B.P. 167;: 151:12 10*1. 8~1 ~ 10~ 
J>l'.AS!O.tIO .I • .P. 114 1'4+10 10~ 8 + 9 1-t;10 10-,;1 
POLS.A .i:1t£88 • i4fi;t,1 12':;16 104.;. ~ 9~ 100--0 
H&Ut.! IAtE aero 0 + l 

.t •x• • standard E:ITOr 

lOo,f. • .Pre Sti.aul.at1oA Ooairol Value 



,, 
Of th• left O•nioal "f11C08Jap&thetiO tl'QU Ra 81.t& pttroan.t Of 

tu pr•t111"1a\1oa ooatrol napoaee. Bia1larl7 at1alll.a11on of 

th• left ft&O•J11Ja'ihet1o 'nak l oa a'DO't"e th• caudal eerYioa.1 
pqlion U4er the -• ooadit1ou reav.J.t e4 in a lOti15 per
oeat reapoaae or t*i.5 pe.roent over preatiavl.ation oontrol. 

'!he reepoll9ee of rich' veatrtoular tone, e7ato110 
bloocl ,,. ... un, pal•• .Phll•ur• aacl h•ri ate aa 11•te4 111 
tabl• 2 an craJh-4 in. ftc\ln• a an4 t. 

11pn 8 Ul••"'*"•• t..U .napouea to atiavl.a'\1on 
of the left -.oa,.pa,taetle tnaa. lt1•\llat1oa at tlle level of 
'the 41.apbrap "8"1t414 1a oal.7 alip.t obanc•• troa ooa.,rol 
1•••1•1 ia41oat1n& that tev lt &IQ' attereat pt1'"*7• with oar-
41•Taaoalu etteota an Pl'•••t at tu 41.apllftpatio level. A 
alight b•t 4efiltJ.te b1'1Ml7oardia ,.... a•••rall7 e11oite4 in the 
oontrol ae ••11 aa a •11Cllt laoreaae la •1'8t•l1• aa4 pale• 
preaave. Siao• after oontnlat•ft.l ftCO'lUJ' the Jftll•• preae· 
an4 a7atol1o pr .. a'GI"• tall with a ...... .....,,. rlae in hea.rt 
rat•• 1t woul.4 appear tbat tiul o!aange in II'•••-- ue clue to 
\he ia4ta.o,1on ot tu anqoartia. 8tla\llat1• a\ the l•••l ot 
\he palao..,.,. hilu r .. w..t.t in a nHM lfraqoartia with an 
1aor••• 1a Pll•• prea•ur• ba' no •-.C• in 117ato110 ,,reeau.re 
an4 a 4eoreaee ia rich\ Yeatr1o\llar toroe. At••r vaao'•111' 
a7atolio and ptlae peaavee tell 1• reapou• to •tialllatien • 
.A.1'ter et•lleoto., all ~etezw eaoept heart 19.te were allgtlt-
17 ••P•••"· After Pl'OJl"U•l•l then ne a •ll&llt 4eoreae• 
1a e7eto110 preaau.re -ut ao otb•r 4eor ... •••· 

It wOlal.ct •PP•r tro. 'Id.• en.Pb Uaat \here 1• a 
4ef1aite 4epr .. aor nnea w.boee afferent .tapa.t 1• at tb• l•••l 
of the pa.l•ou.r.r h11••· 'rh1• ooaf1.na the work ot hBurgh lla.11' 
who tou4 a 4•.P••••r nflu or1&1aat1Dc fHm Pll•C>DaJ7 etntoh 
(46) • la tll•ir neon.a thq 4o aot s:aow a bra.4Joari1a o~ vapl 
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FIGURE 8 

RESPONSES OF SEVEN DOGS TO 

IJEFT A:PFERJill.fT STIMULATION 

RVF 
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Responses of right ventricu a.r f . roe, systolic 1lloo 
pressure, pulse pressure and heart rate to S.J!iimulation of the 
left vagosympathetic trank at six locations: 1) cervical vago
sympathetic! trunK, 2) l cm ros·tral to the cau al cervical gang
lion , 3) ventromedial cervics.l car·dia,c nerve, 4 ) l cm distal tc) 
the caudal cervical ganglion~ 5) at the l evel of the pulmonar: 
hilus anc 6 ) at the ·1 €!'"'"el of the iaphragn . Stimulations were 
carried out at eac.:. point under four consecutive pr-ocodures; 1) 
c ontrol stimulation, 2) stimula.tion after con-'c:r'B.lateral vago
tomy , 3) stimulation after contral~;i.~eral stellectomy and 4 ) 
stimulation af·ter propranolol (0.25 mg/ kg IV). All stimulat.11'.'.·rt:· 
Trere at 30 c rcles/sec, 5 msec dt·u•ation a.n . 5 vo. ts (the latt;~,:r· 1 

bei!f~ a' just~ d during sti:-J.uTation as monitored by a cathode r,;.y 1 

osci..1.1.os co D..., • All data and stanC.a rd errors tak ~ from Table 2. 
r--..~"l>..Jr.~D.:.:o~~- .· . . ~ ..... -.......,..,,,.,,., 



" orlgia waioh 1• .Pr•••n'\ 1a th••• espenaenta. 'fhe l>n.47oaft.ia 
oontiru oataena1;iona me.4e b7 lb'od.1• aa4 &laael {17), vh.1ob wer• 
o.balleage4 b7 An.rep et al. (4). .A.U•P' • or1t1•1• oaa n.ot •• 

applie4 to the pnaent vork: a1nee the left ft.l'0•7•.Pll'thetio t .. ...._:: 

waa cU.aoon.aeote4 troa all poa•Utle ettenni ooaneotiou 10 iae 
h•ri lteton a'\111W.ai1oa -.. utenakea. 

Ooaaider t.Ae rea,POUN to a'\iaalat.1on ot the th.re• 

tolloviq poia'ta, 1) l .. below the eawla.1 oenical p.ql1on, 
2) l oa a•ove th• oata.dal oen-ioal pD&l.1.on au. )) the oen1oal 

vac<a.va,pataetio tnak. It will It• ao'tied that there •• a 
gueral. ina-..e 1a tae napoaae• after ftgOtOll,J, atelleciOllJ' 
an.cl frOlftr&OlOl •• .... eleotrMH Wei"• ...... reetftll1'. It 
voul.cl &f P_,. \bat \here 1• aa iapit of Pl'•••or reapouea or 
atte.reat pathtf&I'• vh1oh rea.i.t ill preaaor ree)Oa8.. ae one 
atillula'•• aore roa•nl poz11ou. One vo\ll.4 •xpee'i • 1a 'ihe 

oon,rol aiia\&le:t.iou, tor rieht Yentr1ol&lar toMe• a7ato110 
•lood pre•av.H au ••an nt• clffnaa•• \o be aore pron.oaaoecl 
a.a one ao•e• roatral, clu to in•,. ... 94 r•onltaeat et aaoillU'J' 

'aronoe,Ptor ftDen aa tb.• •• of .loaa amt. &n•a (14) •11&«•••· 
A.tier..._ • ..__,. thu. 1• an iaenaae 1a pr.eave aa4 tone vh1ell 

1adioa1t• •m.t tit.ere _,. lie aaoill.arl' oilellOr•••J\on aa well aa 
tta.roneepton 1n ~he l•ft aaro\U art&e17 vbieil ha•• lapita into 
the l•f't YaCoa,.:pathetic tna&. 

ftl\lft 9 •-r1••• th• i-eapouu ot the rieht vaao." 
•J'llJa'\b.etio tl"tlak 'to aiia1tlai1oa. All uun.l aepeate are at 
'h• aaae lnel• a• 1a the pevioua ti&V• esoe,_ t.bat \ha n
ourr•t oariiao aene waa at11NJ.ate4 iaetea4 et 'h• •eatro
•e41al oenioal. eal'd.iao aen•• S\ial&l.at1oa. of the ri&b't vaco
•J11'8\he't1o tN!lk geaen.117 proauoe4 reapou .. whioh were ot a 
188eer macaitwl• th&a ~h••• tolUld. after l•" Y&C08111Jatbet1e 
'tl'\Ullc at1nla\1oa. Obaae88 ill a.an •'• reaul'iag trea ript 



FIGURE 9 

RESPONSES OF EIGHT DOG~ TO 

RIGHT AFFERENT STIMUT..JA.TION 

RIG H T 
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Responses of right ventricular force, systolic bJ.oo( 
pressure , pulse pressure and heart rate to stimulation of the 
right vagos~~1pathetic trunk at six locations : 1) cervical vago
sym· athetic trunk. 2) 1 cm rostral to the caudal cervical gang~~ 
lionf 3) recurrent cardiac nerve , 4) 1 cm di0 tal to the C'"'1..:._d.u.:t 
cervical gang ion , 5) at the level of the pulmonary hilus and 
6) at the level o:f the diaphragm. Stimulat ions were carri ,d m11 
under the four consecutive procedures l isted in Figure 8. Sti-· 
mulation parameters were the same as ln Figure 8. .Al1 data and 
standard errors were taken from Table 2e 
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TaC••P.I&tbet1o tnak •t1al&lat.1on (1e, efferent lb'b via the 
left Yagoa1•1fltheti• tw.ak) wen lee• than that aeen when "•• 
ri&ht vq09ppa.thet10 'trlmk carried \he etterell• liab ot 1Jbe 

reeponse arc. Thia tollowa tnm the work ot iandall et al. 

(108) 1A4iioai1ng ~-' the i-1p1 vagoeppaibetio tl'Ult oarri .. 
aore fibe:ra 1avolved. in alteraiion of h•n .ra\e. .A&a1a eti
alllatloa ot 'h• 'f'a$08J'llpatha•10 tl'\IAIC a1 the level ot \he dia

.PhJ'a&ll. ~rod~••« onl7 •11.sh' 1noreaa .. in ri&ht ven•rioular toro 
&l'1Cl a7atol1o aloo4 preaaure -•fore and. after ooatralatera.l 'f"&CO 

'••1• ~h••• were a'bol1•be4 after oontralateral etelleet0&a7. 
St1aulat1oa ot ta• vaa••ia»&'Shet1o tl'Wlt at ihe lnel of the 

IA11ao111u7 auu iiJ'NUe4 4•PN••i•ra of right veatr1oUlar tone 
alld. .,.a\olio .Pl'•••V• u ••J&n4 with a'\iaulation of the vage
•711pathetio tnu "" ta. 41&Jlb.nca. Before vacotom.v, etlalll
aiioa at the lnel of the pala•a&l!'J' hilu reeuli8' 1a a 4eoreae 
in all pa.naeten •••It palae Pff•un vh1oh vaa eleva.ted pre• 
Cloainantq lteoau.ae ot the ate cleona••· Atter vacoto117 '(an4 
•lia:l.ne.tloa ot tlle cleoreaa• in bean nte) '\hen vaa •licht de
~reaaioa ot "'1•• »r•••'1re in the aut>eeqll•nt ;roeed.vea. There 
wae a oonaiat•at d•n•••ioa ot .rit.Jhfi ••tl"1olll.ar t"one an4 
a7ato110 •lood ,preaeUl'e in r••J>OAB• to at1a\&lat1on u.nd.er all 
uperiaental oou.1i1ea•. '.?hia 18 sillUar to 'h• f1n41qa 
4urlnc e11a\&la'\1on ot 'b.• left TaCMP»ethet1• tr1Ulk a\ ptl.

aona17 h1lu. Aaaill, aa 'the et18'tll&t1og elenrocl• were aOY84 
roatn.117, the reepoue io at1a'1lat1on inoreued. 

OoaJaJ"iaon et ta. reapen.ae to a'tlaalation of the 
aore roetnu bnnollea ot th• 'h&Oayapatlle•io t!Wlk and tbe 
reapoaae io ••iaula'tioa ot either tae •entroae41al oerrioal or 
reourreni oar4iao ne.l"'V'ea ahova ibat the rea,POnaea a.re aot 
acl41iive, at leaa't aa ~ar u 'h.• reoonlq teoha1quea •ploye4 
la i.bi• e'twl7 _, 'De evaltaaiea. fhu.e 1t ia 41tt1oult to aaaeae 
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the qtaaatitat1ve ooatributioae ot different nel"Ve traota •o the 
afferent ia_put. 

ot tibel' traoia 
towan the head 

However, tbe qv.alitative inoreaae 1a the awn•r 
en:terin& "h.e vaco•r•Ja"h•tio tl"WUt aa lt aaoeA4a 
1e eTi4ent frosa f1CU'•• 8 and t. 



Th• technique of looali•ed inJeotion 4oee not a4-
Yerael1 atteot the ,pbJaioal o.,. •'lruotual a'bili '$7 ot 'h• nen• 
to oon4uot ial'll••• aiaoe inJeotioas ot aaliae 414 not alter the 
•••.POn•• of ih• heari to nerve a't:laulat.ioa. h.l"iihe.-mo:re, tanc-
1•1' (a') wtinc aiootia1o clepel.&riaaticm 1-lMld.ac ageaia (i•· 
n1ootine aul.ta\e) treqll•atl7 noerded 1a1'\1al av.1oaoaou u
•reaaff ill eardiao raie and toroe ot oon,ractioa wllioh 1a4ioate4 
that ihe bl••kirlc acent wu1 uer\1.ng aa 1n1ti&l etiaulator, 
ettaot. 

the elaaa1eal oltaenatieu of tanclQ' (82). Caanoa 

et al. (29) and otb.era augeate4 Po••1'-l• inlU.ltito17 etteota of 
atro11ae on. •Ja.patb.etio reapou... Marraui (93) in 1939 ••tab• 
liane4 tae rol• of atroJi.ae ae1MtitiYit7 1D. aaa&lionJ.o trana
a1aa1on an4 iOol .. •~ al. ('4) ,ill'OY14e4 a , .. , ao4el tor thia 
•1•••· IOolee •• al. h.JJOtheai•ed ~•t 11ue-.ria10 noeptora 
be.Ye a.a J.a,poriaat ..role 1rl. traAM1aa1on t.b.rotaah the rab1-i' aa
perior eenioal. pql1oa. taq aaovd "h• greaeaoe ot a late 
necative »oten.•ial whioh oov.14 tune~ion in al••rins tne exo1ta
bllit7 at 'tll• poetaancli~aio oell bod.7 DJ' parii&ll7 depolari•tna 
1\. AJ.ao t;he7 1n41oat4td a auoartn• eeneit;ive site on aaaooia
ted. ohromaftin oells wh1oh would releaae cateobolamine oa~aing 
the devel.opaen"t ot an 11'lh1)>1tJor)' poien,ial 1n '$he ,poat pag-

11oaio a7apathet10 oell bo47. More reoentl7• l.ibet (90) ah.owed 
iha~ lon..t laatina 1ahib1'tet17 peat •JD&p,1o poter1t1ala (lPS.P' a) 

and alow exoitator1 poet apaJJ'io poteniial• (E:?S.P' s) are 

aaoliahecl b7 atropine in the rai:.Dit a~perior oerYioal 18J'lal1on. 
He •ta•edi •the slow post eynaptio poteaiials Jl'OV14• sod.els ot ,, 
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slow ae'tll'o:nal reaponaea vhioh rJJl/47 have rele..,...oe for the alow 
aot1vit1ea 1n the autonoaic and central nervous a7etema." 

?he present data ooaolW1iYel7 4eaone\ra'• a great 
n•mber of oarciiac sppa.thetic a1napaea in "the 40B'• eau4al oe.r

Y1oa.l C&llilia. .i\\rtaenore, ~ure appear to •• a\J"opiAe aena1-
t1 Ye •z•P••• thua coatiniJ:l.I th• work ot .Brown ( 2') • He allow 
tA&\ 1atravenoue a4111niatJ'e.\1oa of at.ro11A• aaoliahe4 a7n
ob.J'oaoue aQ eleYat1oaa in ezt...,oellllla• reoorcliac• of oarG.1ao 
•1•J&laei10 aene 't~a ia the 4oa &a4 ••· He alao ahow4Ml 
1hat '•• a'-111t7 of pre- aDAl ,oat•paalioaio fiae.ra t.o oon4~ot 
ia,Plll•• traft1• were unafteote4.. Be conolwl-4 t.ba\ a•ro.e;ine 
(1D 4•••• aa low .. JO lliCU."9gnLU/kg} J8.r\i&ll7 ltlOOkH CV&B

lioaio tn.aami••1oa. Ia , •• work ot L1be-\ awl ,ieolee, atropiae 
••naitivit7 waa ooa.14ere4 iaportant 1a the acdula\1on rather 
\ll&n ~h• bloo.l:ia.4e ot t.ranlUliaaton. 

*fh• •••W. te o*t•aia-4 trea "•• aangUoaio 1aj eo\ ion 
1eo.ba14ue bave •hovn ~A&t the 11a~orit7 of ean.1•• oard.iao 81'•
pathetiio •7•.P8•• are 1aa4• 1a t;he oaudal oenioal p.aalia. A 
a1norit7 are •4• 1A 1Ui• 8'ell.a1-• ~lion aatl it ap~n, a• 
lrova (23) in.41eate4, t.ba1t aoae tit.en •7 "l"QA \.b.rO\ICA" both 

the etella'Ce an.4 oawial. o8'Y1•l &ant1lia io •,_.PIS• near or 
w.11-lda tile oean. oa. 'ti.• left aicle tu •.101>it7 ot •¥•.'9-"1l•t1o 
nerv .. ia 1:4 appear to •JU.98• 1A tile etellate wAioh cU.ftera 

trom tbe reeu.lta obtained f.roa \he righ' a•A&l1a. ih• f, to 
i:3 tunoi.o nrai, wbiu.b. :tu.a• to make up 'the etell&te gan&lion 

on \ne loft aide, a,P:t)ear to make a lara• nwatter ot e7naptio 
Jwiot1ona 111 th• left caudal oer•ica.l aa;oclioa. Brown ahowd 

that B t!ber aot1v1t7 a•aooiated wi~h oard.iao fLlnotion oeuld -· 
reoo.r4..S. in what. .Gave been ooaG1cierH _pu.rel7 ,POai-pnglionio 
nerv••· He propoeed tk•t aoae ,;;1re&autilionie •7•Jl&thet1o tibera 

•rua ib.rough• both 'the •tellate antl oaud.a.l. o•rvioal &U&lia. 



the d.a'h. ia thie 41aeeriat1oa lea4a ••• ••PJOrt 'to tllia 
A,pot.11.••1•· 
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Thia aatbor aa ahnn •rli•r (126) that the oaa4a.l 

oenioal aan&l1a a.ff -~or looi tor ee.fth.o .,.,..tlle'tio •.JDaP

••• awl ti:ua oaael"'t'a,ioa .baa •••• oontirme4 87 laJT 9' al. 
(58) • fl:le 1epertaaoe of tllia .i.a--.tiu lin la the ooui4er-
a1i 1oa ot t•Uai.•••• •J>107ed $0 pMuoe ,oat-paclloaio 4ftMr
Tat1oa in 4op. OU-Mio nao•al of , .. atella$e caaglia oanaot 

•• .... 1tered aa acle,ua\e teollaiq•• tor poat-aaac11•n.1o dener
n.iioa of the h-", u4 ••"41•• ttaeeC oa the uauption "that 

•11ateral •telleoto.., realll.ta in total 4egea4"'ation ot JO•l
pqlloai.o a,apatbetio fi&J•n wt ate •••1•e4. 1ll a aev llgb.t. 
lor euaple, atwllea ot •4eaenate4• h•~• and their oate
uolulae level• 987 retleot tne oa\eott.01 .. 1ae oeateai ot 
a4rea•l"cio •en•• ai.ber 'tihaa ta• h~ .. 

Boa• aac1 Ire•• (14) repone4 ih• pnaaoe ot aao11-
J.a.17 llaronoe;piol' a:r-. 1n tb.e oarot14 ane,r1•• ot th• oat an.A 

floe. ihe7 1a41oa1ecl •ba.t the attenat 1'18en i... 'h••• area• 

••'•.nd. in• V&C"PJ*ianio 'tJ'\lllk and ••••1414 •P th• iNlllt 

taio ~b.• 11u .... 1Ut•· !Ile Aata i>r•••\e4 aere ••.PJlO"• ·Uu• •iw 
ia th&\ npnaaa1-l •tilllllat.1en o:t tile up,.r oerviea.l. vaa•
e7apa\he1tie t~ 71-1.cl• a aon proaouo-4 lt1'd7oa..clia tlaa 

•tilmlation ot tl:ae -••raoio ...... ,._ihetio , ....... auat roatftl 
to '\he oawlal aen1Ml pacli• w!Mm the oea\alaten.l Y&CU 

ia ia•o-t. f'h.18 efffft 18 ao,re prnalcmt 1t'hel\ \lle l"S&Jlt 'WagWI 

i• intaot an.4 tb• left ncu 1• b•J.a& at111al.ate4. 
A.ft•r •••tioa •t ill• o•'\ala••hl Ta&••piatut1o 

truk, eupnu:xi•l a\iaulat;ioa of tb.• oUTioa.l Y&CO•Piataetio 
tna& ,1el4e4 a create,r preaae:r r•poue than aapn.maziaal 
at1aulat1oa ot "h• .,....,..,..i.tuttio tn.alt at a pot.a-. 1uff.1atel7 
n•t.nl to the eaual oe.rvioal BP&l l•n. !au, there ..,- tte 
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a.oo•ao17 oll••reoe,pton a• well •• aoo••OJ7 ba.l"O:noepton 
aloq U1e leagti.l ot \be 4oc•a oarot14 a.ft•J7• .Bes-paaa et al. 

(10) have •\l&S .. ted tbat 'ihve •7 be a banreoeptor in. tb• eat 

oa..ot14 ainu waieh illOl'e&888 it• ftring ra'• w11h '"n&•ed 
d1a,au1oa of tae H.rereoeptor area. HoveYer, t1M7 414 noi re

oon ae\U'&.l tattio in ine as.au nen• out uaecl pbarma.ooloc1oal 
ea•••• •• ioola 'to etwt7 ih• aiau ara. Bvea 1t aoae iatlu•o• 
of $hia i7pe ot noepton wre e1te4 aa a J0••1ltl• aeobani•• •• 
eapla1a Ute i:Au-.ae in .,. ..... at iu oarvioal lev.ia, Dera-
11au et al. ha•• Wioate4 -S.tat thia noeptor 71•14• a ••11 
rn.POJUI•• l!hua, it ••• r•••P'on eua'i, their oonri,u:tioa to 
tbe naponae wollll4 ID• -.,..-... to be a-1.ler than. tae claia pe
aente« la \ilia 41uel'taiioa ••u.14 lad.1•te. Jl\lribenon, boall 

•i a.i. (19) ave ab.ova 1'aat a'lillula\S.on. of •ni14 aiaua 

afterfRl•• eaueee a 4eorea.ae ia 1-palae tl'alti• t~h the 
atellate ca"Clioa, .P7••..Ul7 to 'lh• a.an. !na i:t the pr1-J7 
ba.nrHe,-or (the olaeaioal noepicw wAioll iAOftl&•• it• ft:riq 

rate w1th inonaaea ia 41a,eu1.oa ot th• noepler u•) le 
ao'tivated b7 ••i•ul.a'i:ioa, i.ald.bltioa ot .,.pa1het1o ov.\flov 

allouJ.4 ae e.xpee1e4 an• tbia eao'114 preclo•inat• oYer ih• weaker 
tae1l1ta\1oa re•poaa•· 

lreq'1.atl7, atim&la•1oa ot 'tla• .,.....ppathetio 
tranlt. froa the level of tae pal.aoa&r7 .b1lu an4 .ce :P'Ja:lad cave 

ri•• '• a prolonc.a an.q-.rtia w.bieh l&atecl •»to 110 aeoon4a 
at'ter tine teNiaa,1oa et t.be el••'rioal a'\ialll•· KoDowell 
(96) re,po:r\e4 a aiailu tiA41D&• Dal7 et al. (46) atl141e4 a 
ear41ovaaolllar 4epreaeor rellu cnenteel •1 lune 1atlai1oa u4 
•\ia.al.atioa ot tth• pal.U1la17 hil•• ltftAoh•• elioite4 tllie 4e
preaaor reaponae. However, ia a441iioa io ttae peripheral •••
ou.lar reapoue repor\ed b7 tnoae venen, With ·tt1• ooatalaier
al Y&C••1•i*thet1o \l'\&Dk ill\aa\ at 'hie leYel •• alao oi.'a1ae4 



7, 
a r•tlex l>n.d7eariia.. In a au.liter of inata.no .. thia oraq
carai& oo\\l.4 'De oota1A4Kl after l'Ml•oaa.17 l•••l at1rau.J.at1on. 
vi,hoat a 4epr•••or r••po•• aa in JliCV• 7. Thi• ind.ioa'tee, 
ainoe Dal7 1 a nooJ"da 4o not; ahow a 4epre•aio.n of heart n.te, 

'that 'hie ltn.d.7ea.n1a 11&1' lie aeaoo1ate4 vith eome other refie.x 
pnea•eaoa. 

The 4epneao:r H8.PODf• vb1oh Dal7 .reporied •• 
al>ol1.ah-4 b7 cliY1a1oa of "h• ae.n• eater1nc \he Y&BO•J•pathetio 
irut at fib• p&l.aoJ1U7 llilv.a level wh1eh ta d.ere at111ulat:loa o:t 
the Tag .. ,.pe.thetio tnak pro4uoe4 a d.epreaeor reapoaae in ou 
exper111en1•· l'Utheraen, 'tu Hapenee •• aot atfeoted b7 
41Tia1oa of tbe tllon.eio vapa oalldal io thAt pilmoaa17 hilu in 
tlleu •x.P4triaeat an4 1a oul' u.parlaeata the d.epreeaor reaponae 
ootaJ.4 aot •• anted ll7 ai1Jl\ll.at1on ot the tbono1o •acoapia
the,S.o '\nnk below t.be level ot the pulflonaJ7 b.1lua. 

Brown (22) reported the »• .. •••• ot a depreaeor 
retlu ar1•1na troa t!ut l•ft oorouq arie17 et the oat wider 
c.blonloae an. .. thuia. Aaaooiatecl with ih1a refles wae a l>n.47· 
•r41a arul he 1acl1oe.te4 that tlUa ruponae w.a aboltaAecl b7 

vagotoa7. i'hu \he bra4,Joa.Mia •Mn vs.th ettllul.aiion ot th• 

Y&C••J'llpathetio \nak at the lwel et the ••4&1 ••"1•1 p.ng

lion -., in part t>e file to \hi.a retle:s •••h&n1am. 
DtJ.ldll.at1oa of tile vasoe711pat.beft1o '\rule at the 

level of the oawlal oervioal ganalion _produ.ee4 a 'la1ghaa1o 
preaau.n .reapoaae vi't.b aa initial inereaae 1n prueve tollowe4 
'-1' a cleoreaae in ,preeave. atelleota7 anct prop.rpolol 41-
aiaJ.ahN the oa.Mioeen.io ,PH•aor reeponee with little etteet 
on t:b.e cleereaae in peaave. Sia•• the 4epreaaor ree,ponae 1• 
tint elioi\ri at the level et the .P'll•onar.r hilue it wo\ll.d 
••• it.bat 'ihia aenea aa a a;oocl eaapl.e ot the aising ot affer
ent fU>en aa the eleotro4u are aovri roatnl towarcl tae .bead. 
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ln ' docs st1mulat1oa ot the eervioal T8.IJO•,.apa

thet1o tl"Wllt after oon-tralateal vag1aeot1oa reaul ted ta pre

doainan~lJ' a •111~thetie reeponee aanifeete4 b7 pathw&J"• 

counillg t.b.roqh the •"•llaie caoc11oa ailloe after ita naoval 
the poe1t1•• 1notrop1• r••JtO•• waa 4elq94 and. waa prot.abl7 
4ue to aeore1ioa tna iae ad.renal aedulla. the taot that •h• 
adrenal aedulle.r3 reapoaee 414 not 11aa1t .. t itself 1&11til af'ier 
ibe atella\e vaa reaov..t 1ad1oat•• that 'th• drenal reapon.ae 

aa.7 ba•• been iaAibi'led. <hie •• the .PJ"••••• of the a-tel.late 
reapoaae. !the O&l'O'l1d aJ.au bar•••••»' on wel"e 1ataot 1a these 

aaiaala an4 the reaponae of tb."e baro7"epto:n to t.he nae ia 
,preaaflre geaera'\ed b1 the reflex a\ellate atiallla'*ioa •1' ha•• 
1al'li1'ite4 the adioa of the late 1M•e4 a4Nnal llfful.la;q ati• 
•llla\ioa. inia ia41oa'•• iha• the nflex reg'1lat1on of bloo4 
peaeue 1a aore ooapliee:ted. than. a ai.aaple oa-off l"HJOU• fl"Om 

one •78'••· 



CO.HOLUB ION'S 

B7 aeana ot 1n~eot1oa of atropine, teia•'th7l
P110aiu (T!A) 41r••"l.J 111\o 'th• Q"JII&tiletio ao&l1a while re
oord1n,r eoninotil• toroe, he&rt ate and arterial blood preaall.I', 
the looatioa of a111pathetio a7napt io oonneotio•• wa• atwlie4 
in fifteen <loC•· Oa.rdi&o Haponaea were el1oi'ted. b7 eu.j)ftaa.&1-

mal eleotrioal ezoi•ation a• po1nia bo~b prostmal a.ad 4iatal to 
'tthe a\ella\e &Ad cawial OeFVioal &aDClia.. A •.Jorit7 of SJ'l'l&J

aee vere toUA4 to be in the oaa4.al oervioal &•ft&lioa with aig
nitioaatl7 emaller awabera in ~h• aiellate 48.l'.l&lion. Atropine 
eeia.aitive, m'1aoa.rin1o •.rn&P••• aa well ae iEA. aenai\1Ye n1oo
ti.nio a7napaea were 4.aonatraied in both ~a.nsl1onio looationa. 
A.'Y14enc• ia ottU"e4 in auppon of 'ihe oonoe.vt ot •111.-.tbetio 
fibera •rwmix:.g thro'*&h" both ,.._1ta to e7na,pae within or 

near the heart i'••lf. 
Car41ova•O\ll.ar reaponaea •• atterent Yll.60a7apaih•'1o 

eleo\rieal attaula~ion while reoord.ing aor\io bloo4 preaau:re, 

bean rate an.4 rigb:t ••airioular tone were etud1e4 in fifteen 

d.O&•• lour ••.Per1aautal ooa41tiou ••re illpoae4; l) ooatrol 
atbnilatioa ot vartou.a portioae ot \he Y~&O•J'•J>&"thetio tl'Wlk 

ooapletel,r' iaolate4 from all efferent oonn.eotiona, 2) st1slll
a,1on ot the 'l"Wlk. at\•r ooatralateral oervioal va.aotoa7, 3} 
atia\llat1oa ot the 'l"'W'lk a1'ter ooairalateral •t•lleotom1 aJMl 
4) atla\llatioa ot the tnnk after pro.PJ'&AOlol. few afferent 
fiber traota give riee to car41o?aaoular reapcu•••• are at ihe 
level of the 41•~· st ill\llatioa at the level of tae pul

aoaa17 hllua el1eiie4 a 4epreaaor rea,ponee viih a •rad.Joar«ia 
an4 at1alllation of the vasoe7apathetio tl'\lllk with the in~aoi 

coairalateral Ya&09J11J;athet1o '~ oft.en reaulted tn a pro-
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lOACe4 ~ra47ef.)'d1a. }'reasor reaponeea 1aorea.•e4 1n macnttu4e 
aa the at1aa.latinc eleotro4e• were aoYed roatl'al.17 a1•1'1 the 
vacoa7apa.t.hetic trunk and the reaponaea to afferent a't1au.lat1oa 
were broken 4owa as 'o t.he l evele ot 'ibe vagoepi-taetio trunk 

at which different oar41ovaaoular l"ea~onaea ware elio1te4. 
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