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RESULTS

"_Effeqts ogﬁhgart ;ate‘qu blood pressure gf repeated

doses of angiotensin at about 20 min. intervals

o Ehe_eﬁfgc?gwofvgpgiptepgin‘Wepg cbserved upon four
;ntgcf'qogslugﬁeg morphine and chloralpse. In gomé of
them doses were repeated, Whem the heart rate and respi-
rg#iqn‘ﬁegagg constant after chloralose the angiotensin

was injected.

~_As shown in Table I and fig. 1, the heart rate
beganA#g decrease shortly gftér‘giying the injecfion.
Ehe_most'markgd”effeet in the majority of cases was
around 30 segjfafterugiving the drug._ The maximum slow-
?ng in most cases with 10 g dose of angiotensin was
greund ;5.~ %Q‘bga?s. Oncg ﬁée blood-pressqre :gaohed
a peak’gndhstgygq thgrg fo; awhile, the heart rate
immediatgly stgrted rising{ an@ in most~cases ;t ;eturned
to the basal level within about 1#?‘min. to 2 min. after
giving ﬁhe ;n;ectigpﬂof gngioﬁensin. Then it‘continued
rising above the basal level about 15 - 20 beats.
Eegchiﬂg_this b?ig%?i it“started Qgglinipg again. The
rise of p}oqd pressure was found somewhat proportional'

to the dose.

The results show that 1) englotensin brings about

slowing of heart rate when given in these doses, 2) the
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slowing seems tomyeﬂyelgﬁgd ﬁo th quiok rise of blood

pressure, 3) tachyphylaxis was not observed.

Bffects of Pitressin on heart rate and blood

pressure of dogs when given in repeated doses at about

20 min. intervals

Tp compare Jg:h'e_a‘ efﬁgcfg of angiotensin on heart rate
with'anothg; vasopressor drug, Pitress}n_was injected
(0.; qnit[kg)”iqtpavgnqusly in«six_intacﬁ dogg under
ch}q:a}oge_aﬁaesthgs%a. It was noted that heart rate
started slgwing‘shopt}y afterfg@Ying the injeotion
(fig. Zb) and the greatest effect was around 30 sec.
éitervgiﬁing the drug. Ig‘the majority of cases the
meximum slowing was near 30 - 50 beats (Table 2). The
heart rate had not returned to basal level 15 min,
after giying_the ipjectionf The blood pressure rose
quiekly ang then came down. ‘The peaxt_rate did not
come back to thg basal 1e?e1{ eyep'when blood pressure
stgrted declining. The lower dosage of Pitressin
(0.05 unit/kg) did not make a difference in type of
éctiog of the drug, while higher doses (0.2 unit/kg)
caused cardiae irregularities (dogs 6 and 7). Tachy-

phylaxis was not observed in aﬁy dog in these experiments.

The results indicate 1) the cardioinhibitory action

of Pitressin is marked, 2) the slowing continues for
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a lpngdt;mg, den'when_quoq pressure starts deelining,

3) tachyphylaxis was not observed.

PO e O T T VR [

 Gomparison of cardioinhibitory responses to

eguipresgo; agq other doses of angiotensgin and Pitressin
A

in the éame dog

‘ Sinpe ﬁhg ?W? cggpognds gxhipited differgnt types
of gctiqg‘onﬂhgartupaﬁg tpg eﬁfects of equipressor doses
in the same dog were compared.

. Bxperiments were performed on the same dogs using
Pitreés;g on one qu gndﬂaggigtgnsin on the other.
Diffe;gntﬂdgsgsﬂyg;g mggd_ﬁq piek up the egquipresseor
effects of twc_épygguﬁer comparison. Two dogs were

used for this purpose.

_$h9 ggngra}upattgpn'qf action 9f~the twq drugs was
the same as observed in the grevious results. The
equipressor effects were obtained With 2 uwnits Pitressin
and 2.5 ug angiotensin (Table 3, dog 6) and also with
4 unlts Pltressin ‘and lo,ug angioten31n (Pable 3, dog 7)
When the results are compared (figs.2a and 2b), it is
seen that the maximumlslowing‘eaused by Pitressin was
30 beats, while with an equipressor dosg of angiotensin
it was 9 beats. The heart rate in the case of Pitressin

did not return to normal upto the end of the experiment
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while in the case of angiotensin it was at basal level
at 2 min., after injection of the drug amd then rose

about 6 beats above the basal level.

~ From #hg qompﬁrisqnwofﬂqu@p:essor doses of
angio?engin aqd_Piﬁress@g“iy wasfbgndvthg% 1) thg tend~-
ency of angiotensin to produce slowipg of the ﬁeagt
ratg,is»;ess markgﬁ than for Pitressin, 2) in the case
of angioﬁgpsin hearﬁh;ate takgswlgss time to come up
to thg.basal lgvel an@uﬁhgn‘it piggsuabovgﬁthe basal
1evel despite thg_elgyaﬁed grtggial pressure, &) the
slowing iﬂ the case of gngiotengin is prgsent,oﬁ;y

during the phase of quick rise of blood pressure.

‘Pitregsiq administration during buffering of

blood pressure

_The experiments were performed on two doge in
which the mechanical buffer system was used. The
results were obtained when the arterial pressure was
buffered and when it was not buffered (Table 4). It
was seen that the rise of blood pregguie was buffered .

to a great extent but not completely.
. The heart rate slowed in both cases whether or
not the blood pressure was buffered and did not return

to Basal levelmuntil the end of the experiment. The
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maximum slowing differed depending upon 1) whether
or noy the b}oe@ pressure was buffered, 2) the dose
of dr?g{ The.slowing was more marked when the blood
pressure was not buffered (Table 5, dog 3) than when
in the first case and around 40 in the latter. With
larger doses oflgitrsgsin_(S uni%s)‘the slowing was
more than with smaller doses (45 beats) although

the blood pressure was buffered at the same time.

~ Therefore it could be said that 1) buffering
reducesﬂtbgAcapéiqiphibitpry response fe Pitreésin,
alt?qugh the'basic‘pattgyn gf_gctiog remains the same,
2) théksl9w;ng'is somewhat prqpo;@ionql,to the rise
qf blood pressure which in its f?rnddepends upoen
dose of drug whether or not ;he blood pressure is

buffered.

_ Ghange #n effect o£ aggiotegsin on hea;t rate

produced by buffering the blood pressure and its

comparison with Pitressin in the same dog

The pattern of action of the same dose of angio-
tensiﬁ'waé different when the buffer system was in
‘usge and when it was closed. When it was in use, the
rise of blch‘ppesgqre could not be completely checked;

however the heart rate did not decrease (figs. 3 and 4).
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It started rising after giving the anglotensin. The
magimu@ rise ygs_ofﬁt@g“magg;?udg of about 100 to 200
pegts/mint (?§?1? 5, dog 8 and dog 9). It reached a
peak,'theq‘glow;y decreased toward the control level

(figs. 3 and 4).

When the buffer system was closed, the rise of
blood pressure was very marked. There was slowing of
the heart rate of the magnitude of 10 - 20 beats/min.
(fig.4)(Pable 5, éqgg 8 and 9). The general pattern
of slowing and increase was similar to that observed

in intact dogs.

In the case of Pitressin (Table 5, dog 8) with
ﬁhevbﬁfﬁer-sysye@‘in_use,‘the fesglts were differept,
as glrea@y ment;oned. _When they are compared (fig.3)
with‘angibtgngig_thg difference is as follows:' ‘
1) Bqﬁfe:ing.changgs #he gatte:n cf actiog of angio-

tensin (fig.4). No initial slowing of heart rate is

seen, while in the oase‘of Pitressin the general pattern

remains the same. 2) The initial slowing in the case
of angiotensin depends upon the rise of blood pressure,
and if this factor is reduced considerably there is

no slowing.
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Bffect of slow administration of angiotensin

The ;gl@tiqqgggp.pgtween p;ge(ei blood pressure
tiap“of”aqgiqteggén;wi?h the associated slow rise of
b;oo@.pgéssu;g @;ggt fgil_ﬁo“elicit ogydiacvinhibition.
Angiotensin diluted (Q.ﬁjug[ml} with 0.9% NaCl solution
was injected @y @pj@qtiﬂglmgchine. The administration
qf_?he»dgug WagAsﬁpgpngWhgnvﬁhe bqudnpressure
peacﬁgd“the“peak and stayed there for awhile. On
analysingvmableué it is found that the maximum initial
slowing with 5 ug angiotesnin per min. was about 30
beats/min., WithAZ,ﬁ.pg/minf it was 9 beats, with
3.8 pg/min. 3 beats and with 1.25 mg/min. it was
either absent or negligible. Later a rise in heart
rate wgs‘qbsgryed. The r@sg_oi‘blqu pressure with

the minimum dose of 1,25 mg/min. was around 30 mm.Hg.

These observations show that_if the sudden rise
of blood pressure ig'ayo§¢e@ by»gdministering the drug
slowly the’initial qa#@iaq s}owing was pyeportionately
;ess withﬂtheﬂg}pwg; rates 9f infusion; wntil at the

rate of 1.25 pg/min. the slowing did not ocecur (fig.5).

Angieﬁensin diluted as in previous experiments
was infused initially at the rate of 0.63 ug drqg/min.

The heart rate and blood pressure were recorded.



43

Sutanp sxnssexd peOTQ PUB BABI IBBY UT SeIFuUBYD

*(cutw/Sv gz°T) ULSUPLGTSUB JO UGTSNIUT MOTS

1G *3Td

Q
R @

@]
o)

o
a

BLOOD PRESSURE
IN mm Hq
3 o

SILNNIW NI 3NIL
0

Sl vlel 2l Ole 8 L 1’4
1T 71 1 i 711 T T
JHNSSIYd qoog
(= O v O e o e e “O-=O=Oney i
B J1vYH LHVIH

ot
0S wT
NN
=3
0oL
S
06 ww
-gm
mz

Oll

ol




44

As soon as the Q%a??a?,°§,b1°9@ pressure was(reached,
ﬁhe4rat§ ofﬂ;nfugigg’pf the drug was doub;ed, The
procedure was repeated with mates of 1.25, 2.5 and

5 pg/mgﬁ,_ When the highest peak was reac¢hed with

the last dose of drug the infusion was stopped (fig.6).

) It is séep that with each increase of infusion
rate there is a rise of blood pressure of around
25 mm. Hg. W;ﬁh‘the.dosg'of_0.6§‘ug/m;n. there is
no slowing (Tab}g'é),_with 1.25 Pg[min. there is
slowing of 3 ﬁgaﬁs/min,, with 2.5 nug/min. a slowing
of é beats/min. and with 5 mg/min. it was only 3 beats/

min.

When‘th§s§>?esg;ts of dog 1? are qompared with
corresponding si@ilar“qoses in dogul5 a striking
difference is observed. In this case, with the first
dose of 0.63 mg/min. initial slowing is absent while
a rise ané begts_;s“pregent.' With increasing doses
the ;ni#ial s;owipg appears but is very small in
comparison with dog 15. The clga:est.differénce is
with the dqsewofw5jgg/miqﬂ In dog 15 the initial
slowing with this dese is 30 beats/min. ﬁhi%e in dog
16 it is only 3 beats/min. although the blood pressure

increase is about three times in this case.
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Bffect of vagotqmy an@vcaretid sinus inactivation

on the cardioinhibifory response to angiotensin

B Stqdies wg;gupe?fo:meg on six dogs which were
under the influenge'of_mopppine and chloralose. A
cont;ol~§ose of 10 pg Qﬁ ang;otegsin was administered
intrgvenousl& an@vﬁhevrgsults‘wgre recorded. Then the
operatiop for sigoaortiq denervation was performed and
;esults‘ofvthe seme exper;ment were recorded. They

are presented in Table 7 and fig.7.

o ~Aftgrvsinoaqrtic dgne?vgtion the basal heart rate
and bloo@ pressure are at a higher levelf When angio-
tensin was injected in such cases the heart rate and
blood pressure fosg.“ There was no cardiac slowing.

The heart rate increased shortly after the beginning of
the injgctign. The maximum increase in heart rate was
about 80 beats/min, in all cases except one in which

it was 40 (Table 8, dog 13).

In fig. 7 it is shown that heart rate continued
to rise alongwith the rising blood pressure to reach

a maximum, and then declined gradually.

This shows that ifAreflex effects from baroceptors
cannof be elicited the rise of blood pressure is not

aeconpanied by a decrease in heart rate. Under these

3
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circumstances a cardioaccelerator action of %%%fqyensxn
- [ . % 15’ ./
* =~ « b
is demonstrated. N\u;*rk-iwﬂ

_Gompa?ison’df_the effgcts on_heart rate by changing

the sites of injegt;on of_angiotgnsin: The>sites

employed were femoral vein, femoral artery snd common

carotid artery

A dose ofﬂlO pg was employed in each case. The
time for the_maximgmhriae_ofrblopd pressure to occur
was lgss whenwthe“qqmpognq was ;nject%d into the
femoral veig qompa;e@ to thg oorr%sponding artery.
Also,‘fhe’;nitial §lowipg was 1§ss ma;ked when the

compound was injected into the arterial side.

_When gngioten§in was injectgd slowly, over a
period_@f twq miputeg‘ipto tpg common carotid artery,
ﬁhe rise ofﬂblood pressure was gradual gmd prolonged
and the initial slowing of heart rate was not seen
and the‘incpease in heart rateVWaé more pronounced.

Ten dogs were used for these experiments.

Comparison of th@ effect qf angiotensin on heart

rate in dogs with intact qardiac innervation, following

vagotomy and following complete denervation of the heart

The control hea:t rate, after opening the chest,

stabilized at an average of 170 beats per minute; after
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vag6§omy, the rate becomes 220 beats per minute. After
passage of some time, the heart rate stabilized at anm
average of 190 bgats/min. ?ollowing_angiotensin, the
heart rate increased and reached an average of 259
beats per minute. It then grgdqally‘declined to an
average“of EOQ beats per minute. After}bilateral sym~
pathectomy, in.whieh thg sympathetic chain_was removed
from Ti tgATéé the heart rate declined to am average
of 165 beats per minuﬁg. Ifrangiqtensin was again
injecte@, the hgart gate~iQo;eased to a lesse;vextent
of a@put 10 beats per minute. Ten dogs were used

for these experiments.

Effegt ofungpg. oﬁhangiqtensip on heart‘ggte as

influgnced by the (i) inactivation of the sinosertic

pressoreflexes, and (ii) complete transverse section

of the spinal cord

- After the injection of 10 mg. of angiotensin, the
following response was obtained. A slowing of the
heapt rate wasiobserved Within two minuteg after injec~
tign. This slowingAWgs qf the magnitude of‘4 ?o 12
beats/minute with an average of é beats/minute. However,
the heart rate returned to basal level and then showed an

increase which usually was maximum eight to ten minutes
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after the'ihjeqtiqn. This increase ranged from 12

to 39 beaﬁs[@ipuﬁg/with}an average of 2®'peats/minute.
Thgkeffeqt gfﬂa‘dgsg Qf”%qqu. Qf angiotensin was
usually over after a period of about haif an hour

as shown by the return of heart rate and blood pressure
to basal level. A few 99nt;01 doses of 1 ml of isotonic
saline were injected, but in none of these cases was

any change in heart rate or blood pressure observed.

‘ On sinoaertiec ipact;vatibn the initial slowing
after the @njection Qf angiotensin was not observed
ag@ subsequgnﬁ ;npregse in heart rate was more pro-
nounced. This‘rgngeq”f?om~18 to 88 beats with an
average of 49 beﬁ?g/ging#elw This average increase in
hegrﬁ";gte in response ﬁe‘angio#engig injection after
e;amping 9f Qgrotid§~an§ sectionipg ef vagl 1s more
marked and statistically significant (P = 0.05) in
qomparison_wit@ the average inerease in heart rate

after angiotensin injection in intact animal.

When transverse section of the spinal cord was
performeé and the”aﬁgiqtensﬁn was injected, the initial
slowing @f the hggrt rate was seen and this ranged
from 12 %o 30 beats/minute with an average of 20
beats (TPable &_?)T The sgbsgqﬁent increase in heart

rate was limitéd to an average of 9 beats per minute.
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blocklng of autonomlc ganglla an& after the adminis-

tration of sympatholytlc compounds

Thg‘obggiyed_b}ocking\é@fect of pentolinium as
mentioned was tesfed by carotid sinus reflex and.by
stlmulaxlng the peripheral cut end of vagi. After
the first dosage of pgntol;n1um_(5 mg/kg’of body~-
weight, given intravenously in'tﬁe femoral vein); the -
blocklng effect was not fully observed, while the
heart raﬁg slowed after vagal stimulation (text fig.8)
and thg same‘inqrggseﬁ in response to caro%id ginus
rgflex. hSubsgqgently{ gimi;ar dosage of pentolinium
was repeated gpto fgurttimgs,_but complete blocking

effect could never be observed.

When loipg;oﬁ angiotensin was given after pento-
linium, tpe»ini?;gl_slqw§ng>wgs absent or negligible
in_mostugf thg‘ggses,’but subseqqegt increase in
heart rate was present, which was quite pronounced
in certain cases. It ranged from 17 to 102 beats/

minute (Tablg 10) with an average of 60 beats/minute.

In dgrtain,cases,'Se:gasil\was given in the dosage
of 1 mg/kg of body weight after pentolinium and was

followed by the injeetion of angiotensin. Serpasil



o6

PENT. INTECTED.

MWUL”ED ANGIO INW

* Pig.8: Effect of vagal stimulation and
angiotensin (10 mg) on heart rate and blood
pressure after the ganglia blocking by
pentolinium (kymograph tracing).
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B O

was given’after pegﬁo}@g@u@ﬂy@th ﬁhe ;dggeof having

a blgcking»gf?gct_gt autongg@q genglia and a sympatho-
lytic effect at nerve endings. The acceleration effect
was observed even on this ogcagiéni_ This ranged from
12 to 54 pgats/gipute with an average of 32 beats/
minute (Table 10).

In some othep cases, pepﬁolinium was not given,
only bretylium tosylgte was a@ministered. In these
situations, the injection of angiotemnsin brought about

only slight acceleration effect of 3 beats/minute.

. In ﬁhg fgu: dpgg‘in_thm only Serpasil was injected
and the aggiptgnqiqafo}lqwed_ﬁhis injeetion, it was
observed'?@at ca;@iacvgcpg;grat;onAis very little and

is of aboutA the same magnitude as after bretylium

tosylate (Table 10).

Effect of tyingyef the adrenal veins on cardiac

accelerator effect of angiotensin

The average increase in heart/réte/minute above
basal level after injget;qn gf 10 pg Qf engiotensin is
1. “Whgn.aﬁreggl veins'are~tigd and angiotensin is
injected the same is 30. On statistical analysis it
is observed that there is no significant difference

between the increase in heart rate under the above
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e

S
o
-

I BEFORE BLOCKING ADRENAL VEIN
[] AFTER BLOCKING ADRENAL VEIN

N
3

N
Q
I

HEART RATE/MIN. INCREASE OR
DECREASE ABOVE BASAL LEVEL

T,SLOWING OF THE TL, INCREASE IN THE HEART
HEART RATE BELOW BASAL LEVEL RATE ABOVE BASAL LEVEL

Fig. 9: Effect of .angiotensin (10 mg) on
heart rate before and after tying the adrenal
veins.
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TABLE 11 ,

/
I

A COMPARATIVE STUDY OF THE EFFECT OF 10 pg. OF ANGIO-
TENSIN INJECTION ON HEART RATE OF THE‘SAME DOG BEFORE

AND AFTER TYING THE ADRENAL VEIN

' ' s i Maximum
Dog Bxperimental Basal =  H.R./min. ' Increase in
No. conditions H.R./min. after H.R./min.
injection

55 A. Angio. . . 102 . 108 6
B.. Angio. After. 138 172 34
Ad. Block

56 A. Angio. : 174 206 32
B. Angio. After 180 204 24
Ad. Block :

57 A. Angio. . 114 162 48
B.. Angio. After 90 120 30
Ad. Block

68. A. Angio. . 180 204 24
B.. Angio. After 162 204 42
Ad. Block

59 A. Angio. . 132 176 44
B.. Angio. After \ 120 138 ' 18

Ad. Bloek
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18D+ —
4¥I§iﬂW¥wAL —_
— — — -—
165+
150+
1354
i
-
& 120
&
= 1054
T
90
75+
N,
GRMAL
60
I I hig
I=BASAL H.R./min. ,I=MINIMUM H.R./min.
I=MAXIMUM H.R./min.

Fig. 10:. BEffect of angiotensin (10 pg) on
heart rate after inderal. ‘
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CARDIAC ACCELERATOR EFFECT OF 10 pg. OF ANGIOTENSIN

ON_HEART RATE AS INFLUENCED BY A PRIOR INJECTION

OF INDERAL

Bxperimental conditions

ﬁog ; Basal Maximum Increase in
Following - :
No. injected. H.R./min. H.R./min. H.R./min.
60 a. Angiotensin 240 262 22
b. Angiotensin after 174 180 6
Inderal.
61 a. Angiotensin . 220 246 26
b. Angiotensin after 168 170 2
Inderal.
62 a. Angiotensin 72 118 46
b. Angiotensin after 174 178 4
Inderal.
63 a. Angiotensin . - 102 130 28
b. Angiotensin after 114 108 Below basal
Inderal. ' level.
64 Angiotensin after Inderal 126 126 0
65 Angiotensin after Inderal 138 143 5
66 Angiotensin after Inderal 192 168 Below basal
( o level.
67 Angiotensin after Inderal 120 127 7




200
A
190 oW AND \t\!"D’E&, —t
eI — "
180
7o
1601
150-
-
S 1401
-
< 1504
wl
b
120-
1104
1004
AFTER VAGOTOMY
90-
1 T m
I=BASAL H.R./min., T=MINIMUM H.R /min.
W=MAXIMUM H.R/min.

RSOUN

Fig. 11: Effect of angiotensin (10 mug) on
heart rate after vagotomy and after vagotomy
plus indersl.
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mentioned two conditignéi(Tgble 11 and fig. 9 and 13).
Tyigg of the adrenal veins does not have anyheffect

on cardiac accelerator effect of angiotensin.

Gardiac aeqelerator effect of 10Apg qf angiotensin

on heart rate as influenced by a prior injection of

inderal

The average @gc;egse invgea;tﬂrgtg_aboyg basal
leyel after’injection of 10 pug of”aqg@qtens;n is 29
(Tgple 12, fig.10 and 13)f ‘When angiotensin is-in-
Jected after the injection of inderal, the same is
nil. This difference in increase in heart rate is
statistically gigpificagﬁAﬁP“; 0.01). Prior injection
qi_in@efa}ﬂrgduges the cardiae aecgleratqr»gffeqt'of
angiotensin to a significant level. Vagotomy does

not have any role in this (Pig. 11).

Ca?digc accelerator‘effegt'of 10 Be qf angiotensin

on heart rate as influenced by a prior injection of

reserpine

The _average increase 1n heart rate above basal level
after injection of 10 mg of angiotensin is 29 (Table 13,
fig.12 and 13). When angiotensin 1s injected after the

injection of serpasil the same is 5. This difference
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PARIE 13

CARDIAC ACCELERATOR EFFECT OF 10 mg. OF ANGIOTENSIN

ON HEART RATE INFLUENCED BY PRIOR INJECTION OF .

RESERPINE
Dog Experimental conditions: Basal Maximum Incréase in
No. - Pollowing injected. H.R./min. H.R./min. H.R./min.
68 Angiotensin after 78 84 6
) Resgrpine. “
69 a) Angiotensin after 150 156 6
) Reserpine. . ‘
b) Angiotensin after 170 168 N.O.
Reserpine. ‘
70 Angiotensin after . 178 186 8
Rgserpine.
71 Angiotensin after 66N 62 N.O.
N Reseppine. ‘
72 a) Angiotensin after .54 60 6
Reserpine.. .. .
b) Angiotensin after 162 174 12
Reserpine. . .
¢) Angiotensin after 138 144 6

Reserpine.

N.0.3 Not observed.
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90

80

-\:
o

AFTER RESERPINE

HEART RATE

o
i

50‘1

I I I
1=BASAL H.R./min., I=MINIMUM H.R./min.
I =MAXIMUM H.R /min.

Fig. 12: Effect.of angiotensin (10 ug) on heart
rate after reserpine (2 - 3 mg/kg body weight).
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in inerease in heart rate is stqtistiqally signi-
ficant (3';_0.01)."Thi§ shows that prior injec—-
tion of reserpine reduces the cardiac accelerator

effect of angiotensin to a significant level.
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FIG 43 : ]

L LEVEL
2

1. WITH ANGIOTENSIN.
2. ANGIOTENSIN INJECTED AFTER
TYING THE ADRENAL VEINS.

3, ANGIOTENSIN INJECTEDAFTER
INDERAL. INJECTION

4 ANGIOTENSIN INJECTED AFTER
RESERPINE INJECTION

»
)
i

»
o
1

3
i

o
3

AVERAGE INCREASE IN HEART RATE/MN. ABOVE. BASA

e l |

1 2 3 4
_ GROUPS OF EXPERIMENTS (GROUPS MENTIONED ABOVE)
AVERAGE INCREASE IN HEART RATE/MIN. ABOVE BASAL
LEVEL UNDER THE ABOVE MENTIONED CONDITIONS.

Fig. 13: A comparativé stidy of effect of an io—-
tensin (10 mg) on heart rate after, € .
a) tying adrenal vein, b) injection of ind -
c; injection of reserl')ine)a. ! nderal,and




