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— —-  —--~~Y Changes in cardiac output and peripheral resistance, and changes in

the venous tone following bleeding and transfusion, and their correlation
with the . cardiac and sino—aortic receptor drive were studied .
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Additional studies were,~~~de of cardlo—acceleratory sympathetic

afferent pathyays, physiology of ~A—V- shunts , including the mechanism under-
lying cardiq~vascular adjustment in A—V ‘shunts , and cardiq ascular receptor.
discharge in A—V shunts . Also studied were the response of vagal afferent.
in shock and faint ing, vagal and/or non—vagal pathways concerned with
sympathetic outflow to the spleen and kidneys , and mechanisms of natr~4L~esia

• produced by instillation of sodium into the third ventricle.
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I. 8P11&L AUTOENIC AFnmJTS IN ILICITATION 01 TACHICANDIA II

• YOLUM~ INFU SION II T~~ DOG.

Inwitigators P.D.Oupta, M.D.

~~inbrodgS ~~portsd in 191 ~ that an intrave nens tnfvaion

in a stb.tis d dogs resulted in an increase in heart rats. This

resps~ss is considered a vsflez with the eff rsnt pathwsy in both

vagiaa and synpathetic nerves. However, inadequate inforna tion is

available cones roing ths .!fS rent pathways which contribute to the

tacbycaidia response svob.d by infusion . - This study vas undertaken

with a view to define the atfl rsnt pathways which az~ aetivatsd by

vol~~~ infusion .
Zxpsrias nts ~~re psrfoz’usd en 2? aninals. Inti’*iiflous

infusion of blood (36 al/kg body vt) elicited taohyeardia in

artificially ventilated anssthetised dogs with intact aut onesic

ixmsrntion and in dogs with cardiac beta-receptor blockade. In

contrast, infusion elicited brad ycar dia in dogs with section of

the spinal cord at C6..C7, and in dogs with oc.binsd spinal section

and cardiac beta-receptor blockade. The osnt~ol heart rate ~~s 110

beata/ain in .11 the aitiaals. Tb. presence of. infusion~induced

tecbysaz4ia in dogs with bsta.re.sptor blockade , t.S .~ dogs in

which øardiac syapathetic efferents ~~re blocked , and Its absence

in dogs with ecebined spinal section and beta_receptor bloc~ade,
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i.e., dogs in which spinal sutonceis afferents plus sard ias
sy~patbetie effsrsnts wore blocked, cay be the result of an
additional interruption St spinal autonasia aff.lents by spinal
section. It is concluded that tachyeardia Sltcited by infusion
say be partly due to a re flex with its afflrsnt pathway in the
spit s1 cord and its effe rsnt pathway in the vagus nerves.

This work was published in the As. I. Physici. 229s

303-30S, 197g.

II. AUTOENIC A7PJ~~NT$ AT T-1 Ill ILICITLTION 07 YOLU?~ ..INDUCND

V 
TACHYCANDIA IN T~~ DOG.

Investigators P.D .Oupta and LS1ngh

In the study cited above CM. 7. Pbysiol. 229$ 303.30e,

197~), it was shown that volume infusion activated a eardieaecelsra-

tory re flex with its afferent pathway in the spinal c r d, and iti

effe rsnt pathway in the vagus nerves. Izospt suggesting that
the affl rsnt pathwa y of this reflex could make its entry sandal to
C-? spinal roots, the above study did not indicate the actual ss~~snts
at which it enters the spinal cord. Accordingly, 112 experiments
wore performed with a view to localise the sgaents at which the
volu.e-activsted afflrsnts ente r the spinal cord . Intravenous infusion

of bleed elicited tachycardi.a in anesthetised dogs with beta-receptor

blockade (dogs with vegal effevsnts intact but cardiac sympathetic

efferents blocked ), and bradyeardia In dogs with conbine d betn .veeptes
b]eslmd. sud rbis. t.my at T-1 (dogs with vagal effsrsnta intact bat

ea~~Me~ *~psthetic effe~~nts plus autcncsie affirents at T-1 blocked)
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This suggests that tachyoardia elicited by vol~~~ infu sion may
be partly due to a ~~flex with its aff r.nt pathway at the T-1
segment of the spinal cord, and its sff.r.nt pathway in the vagi.
Nereo~~r, infusion .voked bvsdyesrdia in dogs with right-sided

rhisotomy at T-1 which was not significantly different trim the

re sponse elicited in dogs with bilateral rhisotcsy at T-1. Additionally,

the tashyeardia response induced th dogs with ventral or dorsal

rbisotcsy at T-1 was significantly diffe rent from the brsdyoar dta

response elicited in dogs with both dor sal and ventral rhisotcsy

at T-1 • These results suggest that the affe rent pathway predominates

an the right side , and its sntr y at T-1 say be via both dorsal and

ventral roots . Also, in dogs with spinal section at T-1 (cauda l

to T I  spinal roots ) or T.7, or dogs with rh izotony at individual

segments at C-8, and T-2-to.7, infusion evoked heart rate response

which was not significantly different from the re sponse in control

dogs. This indicates that affersnts at these segments did not

make a significan t contribution to infusion-induced tachycardia.
This work was presented at the International Symposium

on Cardiac Seeeptors, aids, England, September 16, 1976. A

monograph i~ likely to be published based on the proceedings of

the symposium. The reprints will be sent on receipt .

Thi s volt also has been accepted by the A. 3. Physiol. for

publication (19fl , in press). The reprints will be sent on receipt.

III. £ )~ TE~~ FOR LOCALIZING ATRIAL T! I ~~~~flO1~ II Tm DOG .

Investigates’s MJ$hia, Ph .D.
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The effect of sotopic stimulation of atria (premature

ventricular contraction ) on the activity of atrial type I

receptors has been studied in dogs.
In sixteen open-chest dogs, dischar ge from right or left

at rial type 3 rece ptors (identified by their response to pulmonary

arte ry occuluslen ) was recorded , Dir~ct stimulation ~f either

atrium produced an increase in the activity of the lift at rial
but a d.or.ass in the right at ri si receptors . The ear li.r during

the ventricular systo]e that the premature ventricular contraction
occur red the sore marked was the effect .

In a separa te serie s of fourteen closed chest experiments
the right atrium was stimulated interflslly via the external jugular

vein. The effects on the activity of the at rial type B receptors

were similar to those observed during th. open chest experiments .
It is concluded that in the d~g, the techniqum of inte rnal

stimulation of the right atrium without opening the chest can be

used to distinguish betws.n the right and left atrial type 3

receptors .
This work has been accepted for publication in Clinical

and Ziperimental Pharmacology and Physiology (Australia) (1977,

in press). The repr ints will be sent on receipt .

IV. EFFECT OP PROPHANOLOL OX Tm 1~ L&TIONSRIP ~~NUX ATRIAL

SYSTOLIC P SSU~~ AND fl~~ A ATRIAL ~~~~P?OR DI8CHA~~I III

CATS.

Investigators ~~~~~~~ M.D., and M.Phbim, Ph.D.
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The re sponse of type A atrial receptors to graded infusions

of saline and large doses of proprsnolol were examined in
anesthetised cats • Infusion of saline raised the an at rial
pressure , but usially the amplitude of the at ri al $ wave was
reduced . In general the receptor discharge was unaffected .
Proprsnoloi. reduced the discharge fro. the ccntrc~ level when it

was injected in doses not less than hI ag/kg. Infusions of saline
afte r propranolol resulted in an increase in the dischar ge end

the increa s. was related to 
- 
the amplitude and/or initial pre ssure

of the a wave • In one ease the discha rge afte r propranolol was
less than that when the atrium was widely slit open. It is

cinelude d that at least part of the effect of the dru g ii due to

a direct depression of the receptor rende ring it less sensiti ve

to the stretch provided by atrial contraction. Tb. demonstrati on

of a stimulus-response re lation ship between the a wave and the

rece ptor discharge at low levels of activit y suggests that wider

normal conditions the receptor operates on a plateau of maximum

activit y, thus making a response to l1 changes in stimulus

stre ngth obscure .
This work has been published in Archives Internationales

a. Pbarsaoodynaaie it di Therapis (Selgiua). 223t 1343, 1976.

The re prints will be sent on receipt.

V • IATIVZ DI8TBIIUTI OI OP T Y S  £ A1~ I ATRIAL ~~~~PTOR$

II DOGS, ~~T$, NCIIU!S AND RABBITS.

Investigatorss P.I.~~., M.D., NMbI , P~ .D., LX.~ apta,Ph.D.

~
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Tb. fr,queao7 distribution if different types •t at ria l

i’s aept ors was as following s

Animals No. of Xc. of atrial receptors As)
Aniaals A $ Intermediat.

Cats 3~ 61 11 isi.8
Dogs 20 3 117 2 1s16

H Monkeys 8 0 8 0 058

H ~~bhits 20 0 0 0 OsO

Prom this table it I s clear that the relative distributi on
of the two main types of atrial recepto rs is different in diffe rent
animals . Whether this difference in the fnqueney distribution
of type A and 3 atrial receptors among various species also
represents functional diffe rsncs rsaains to be sstablisb.d .

- 
This serie s was published in Expeisutia. 31s 11$..117~,

197g.

VI. PMCTIOM&TION OP TOTAL CORONARY BLOCJ) PL(*4 (TOP) m o
NUTRITIONAL (MOP) AND SHUNT PL~ I (IF) IN CO~~JAR! RYFE KIA

AID ISC~~MIA INDUCND E VAnflIIG SYSTOLIC P~~88U~~S IN Tm
I$OL&TRD FEEFU~~D DOG mART.

Iniestigatorss A.Edalj i ~~~ar, R.Xuaar, M.Iingh, L$.!adav,
$J .Cbaudhur i, CJ.Oupta arid P.D.Giapt~

During elevation of systolic pressure , the increase in
TOP is in excess of the oxygen need of myosaidium. In an isolated
perfused canine heart prep arations , ~ hearts saab were studied at

~~~~~__J~~~~
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lift ventricular systolic p ressure of ~O, 100 (Control), 1~ O and

200 molg. TCP was asursd by rotameter (TCT Ro). Utilizing

~~Rb the TOP was determined by Pick principle (TOP R b) and IC?

by the clearance t.e~ sique; 07 was calculated as the differen ce of
TCP Rb snd IC?. TCP Rb was h0± .3 ,  67~~~1hI , 133 t 20 and 23 8± 3 8
al/ain/100 g at corresponding systolic pressures and was similar

to TOP Bc (p — 0.98). 17 constituted a higher fracti on of TOP Rb
(13, 28, 32 and ~o% ) at increasin g pressures. Pr essure -induced

increase in MVO2 (10.0, v.2, 9.11 end 12.0 a]/ain/100 g) was 
-

associated with docrsasiug coronary A.YO~ diffe rences of the sans
magnitude as the increase In W’; indicating that if the £~VO2 bad

remained constant the increase in TOP Rb would ba ss been similar

to ICY. The predicted and measured NC? show significant corre lati on

Cr a 0.0). It is concluded that in p rsssurs .induced hypersaia

and ischeaia SF constitute s a significant fraction of TOP at higher

pres sures. It is possibi . tha t in other hypsrsaic state s the

relative contribution of SF to TC7l~pcn the cau of r dspend

hypsremia.

VII . )SCHAII~~1 OF NATRIUMOIS PR~)UC~ ) B! INSTILLATION OP 8(~IUM

INTO TI~ THIEU) V&NTRICL~.

Investigator s N.AJumar, M.D., Ph .D.

~~pertonic saline ihj eetsd into the third ventricle of
an. sthetiied dogs and monkeys failed to produce une~uiv~øal

nat riures is.
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VIII • P~~S8U~~~VOLUN~ 1~ LATIOI$HIP8 IN THE LEFT LUlL OP

AN1~$T~~TT~~n DOGS.

Investigator s M.Phb ia, ft.D , and E.S.Krishnamsarthy, Ph.D.
Zxpsriaents wars carried out on 7 dogs. Controlled volmees

of saline ware inj sctsd in*-~ tbs left atri~~ using a method by which

the injections were triggered by the H wave of the normal 3KG during
the period of the V vass of the left atrial pressuro wa~eform . The
resulting change in the amplitude of the V wave was found to be
linearly related to the inj ected vol~ae • This linearity in the
pressurs-volmee relationship of the atziue sxtsndsd down to a volias

ofl .0 ml.

U. GIONAL DISTRIBUTION OF CANDIAC OUTPUT AND MYOCAJI)I&L

BLOCD FLOW IN INTACT CONSCIOUS POOh 17fl0T. - 07 BWITII
PENTOBAIRBITAL ANESTHESIA OF ONE AND FOUR HOURS DURATION .

Investigators : Lk~~~r , M.D. and P.D .Gupta .

&zperiaents were performed on 21 dogs. The results indicets
that ane sthesia doss not significantly alter the bleod flow to heart,
kidney, iwig and spleen. Raws~~r , a marked dscrease 1k flow
and increase in resistance is observed in the por tal and ausculocuta-
neous beds. The changes in regional resi stance s are most marked at
the end of on. hour , and at four hours the genera l trend is a saturn
of the se value s toward s ths control .

X. UR&L P~ CBAMI~~ U1~ ULflNO TACB!CANDIA INDUCE BY OPENING £1

ARTRRIO-UNOUS m uir ZN £NESTHET IZID DOG .

Investi gators P.D.Gupta and LOingb
- 

~Tho work is in progress.
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