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Abstract: The effects of a herbal drug, Ajrnaloon (Hamdard, India), on the
arterial blood pressure, heart rate (HR) and baroreceptor-heart rate reflex were
studied in anaesthetized rabbits and monkeys. Intravenously administered
Ajmaloon produced a dose-dependent hypotensive response in both the species
without any significant effect on the heart rate. Only in high doses (200
mglkg or more), Ajmaloon produced a bradycardia response in rabbits. Even the
highest dose (300 mglkg) of Ajmaloon used in the present investigation did not
cause arrhythmia or any other conduction disorder or respiratory distress.
Daroreflex SAP-HR curve was shifted to the left of the control following
treatment with 100 mglkg intravenous Ajmalooll in both the species. Loss of
tachycardia response to fall in arterial pressure in Ajmaloon treated animals
indicated the dr 19 induced suppression of normaliy existing sympathetic
excitatory influence in response to hypotension. Baroreflex regulatory HR
response to hypertension remains intact after intravenous administration of 100
mg/kg Ajmaloon. a dose much higher than the prescribed highest oral' dose for
humans.

Intact baroreflex regulation of arterial blood pressure in response to
hypertension in Ajmaloon treated mammals suggests that in patients hesides
Ilowering the blood pressure, Ajmaloon might not interfere with the normal blood
pressure regulatory mechanism through arterial baroreceptors during hypertension.
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INTRODUCTION
Ajmaloon, a preparation from Rauwolfia

serpentina with certain herbs reduces blood pressure
(BP) in humans and animals (1). Use of this herbal
drug for 3-6 months in hypertensive patients, lowers
the BP with minimal side effects (2, 3). Hypertension
is the most common cardiovascular disease with high
morbidity all over the world and various factors are
known to contribute to this disorder (4-9).

+Corresponding Author

The arterial baroreceptors arc known to play an
important role in the regulaticn of BP (10-20). Increase
in BP causes stimulation of arterial baroreceptors
which leads to inhibition of sympathetic nerve activity
and the relationship between the BP and HR changes
and the resetting of the baroreflex for the resulting
BP occurs. Since most of the modern drugs are in
pure active form and cause certain side-effects, it is
essential to ook into the hypotensive efficacy of
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Hypotensive effect of Ajrnaloon was tested in
anaesthetized rabbits and monkeys. In both the species,
Ajmaloon lowered the BP in dose-dependent manner
(Fig. I and Tables I, II).

Fig. I: Histograms showing the effect of varying doses of
intravenous Ajmaloon on mean arterial pressure in
anaesthetized 1\1Onkeys and rabbits. In each set A: control
before Ajmaloon. 13. C. D, E. F: after intravenous
administration of 25. 50. 100, 200, 300 mg/kg Ajl1laloon

respectively.

indivlidual and other appropriate comparisons were
done through linear contrasts (20). The variables have
been expressed throughout as mean values and the
variation between animals of the same group is
indicated by standard error of mean (± SEM).

Ajmaloon administratioll: For intravenous
administration of Ajmaloon standard tablets (500 mg)
were dissolved in normal saline and the homogenous
solution was filtered. The volume of Ajmaloon solution
for intravenous injection was kept constant (2 ml). In
order to inject varying doses of the drug appropriate
dilution of the stock solution was done with normal
saline. Equal volume (2 ml) of normal saline was
injected for control records before Ajmaloon.

Each 500 mg Ajmaloon (Hamdard, India) tablet
available commercially contains 50 mg Zea mays, 50
mg Cicer arietinum, I mg Juniper communis, 6.2 mg
Rauwolfia serpentina, 25 mg Hordeum Volgare and
2 mg Shora Kalmi (I).

RESULTS
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naturally occuring herbal drugs, with relatively less
side effects, as an alternative to commonly used
allopathic drugs. For standardiza1lion for such herbal
drugs the information about the potency, toxicity and
mechanism of action of the drugs is essential.
However, many of the herbs have been used over
decades for treatment of hypertension and other
diseases without adequate knowledge of its mechanism
of action and side-effects.

The present investigation was undertaken with a
view to test the: (n) hypotensive effect of Ajmaloon
on rabbits and monkeys, (b) dose response curve of
Ajmaloon, and (c) barorenex response in anima'ls
treated with Ajmaloon.

METHODS

Experiments were performed on seven rabbits
weighing 1.5-2 kg and five monkeys weighing 4.5
5.2 kg of either sex. The animals were anaesthetized
with 40 mg/kg sodium pentobarbital (Sagatal M & B)
given intraperitoneally. Subsequent maintenance doses
were given intravenously. A polyethylene catheter
was placed into descending aorta through femoral
artery for recording BP with a pressure transducer
(Statham P-23 Db).

An increase or decrease in BP was achieved by
boLus i.v. injection of piheny.lephrine (PE) or sodium
nitroprusside (NPl respectively in varying doses in
control as well as after Ajmaloon treatment. The
corresponding changes in HR with increase or decrease
in BP were recorded.

A rectal thermometer was used to record body
temperature which was maintained at 37-38°C. Arterial
blood samples were drawn anaerobically from femoral
arterial catheter periodically and blood P02, PC0

2
,

and pH were measured with the help of radiometer
(BMS-3 MK-2 blood microsystem in conjuction with
PHM-73 pH/blood gas monitor). Adequate levels of
P0

2
(>90 mmHg) were maintained by the addition of

humidified oxygen to the inspired air. PC0, and pH
were within the range of 30-40 mmHg ancl 7.3-7.4
respectively.

The data was subjected to analysis of variance in
a randomized block animal arrangement after
ascertaining the homogenity of variance and normality.
The data from each series of experiments was analyzed
separately. On evidence of significant effects,
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Effect of Ajmaloon on rabbits:

In rabbits 100 mg/kg Ajmaloon produced a
significant (P<O.05) fall in systolic, diastolic and
mean arterial pressure. The bradycardia was not found
to be statistically significant (P>O.05). With half of
the dose of Ajmaloon (50 mg/kg) only diastolic and
mean arterial pressure showed statistically significant
(P<O.05) fall (Table I and Fig.l). The drug in higher
doses 200 mg/kg or more reduced the systolic and
diastolic pressure to nearly fifty percent of the control
and also produced a significant (P<0.05) fall in pulse
pressure and the HR (Table I). Ajmaloon in
intravenous doses higher than 300 mg/kg produced
drastic fall in BP which caused subsequent death of
the animal.

E/fect of Ajmaloon on monkeys:

The effects of varying intravenous doses of
Ajmaloon on arterial blood pressure and heart rate of
anaesthetized monkeys are summarized in Table Il
and Fig.l.

Like in rabbits as well as in monkeys, Ajmaloon
produced dose-dependent fall in the BP (Table Il and
Fig. I). However, even with the highest dose of the
drug there was no significant (P>0.05) change in the
HR of monkeys (Table II). 50 mg/kg or more
intravenous Ajmaloon produced significant (P<O.OS)
fall in only diastolic and mean arterial pressure in
higher doses (100 mg/kg or more) produced signit'icant
(P<0.05) fall in systolic pressure also (Table II). 300
mg/kg Ajmaioon reduced the systolic pressure more
than fifty percent of the control and diastolic pressure
to one third of the control with a significant fall in
pulse pressure and no significant (P>0.05) fall ill HR
(Table lI).

Effect of Ajmaloon on b{[rorefl~x response in rabbits:

Systolic arterial pressure (SAP)- heart rate (HR)
curves were obtained by varying the arterial pressure
(range 50-175 mm Hg) from the resting value with
different doses of intravenous PE and NP and noting
the resulting HR response. The procedure and the
calculation of the curve p3rameters were same as
desnibed earlier (13,14). Tachycardia response to
hypotension and a bradycardia response on increase
in BP wele consistently observed (Fig. 2). The SAP
HR curve was sigmoid in shape and following
intravenous administration of 100 mg/kg Ajmaloon, it

shifted to the left from its original control position
(Fig. 2). Slopes of the curve for both the bradycardia
and tachycardia responses were attenuated (Fig. 2).
There was hardly any tachycardia respoIlse to
hypotension following Ajmaloon treatment whereas.
the decrease in the slope of the curve for bradycardia
response to hypertension was small (Fig. 2).
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Fig. 2: Mean curves representing baroreflex systolic artl:rial
pressure-heart nle relationship before (.) and after (0), 100
mg/kg intravenous Ajmaloon. Larger eireks are lhe resting
vaiues. Heart rate and systoli<: arterial pressurl: values arl:

mean ±SEM frolll seven rabbits.

Effect ofAjmaloon on bamre/lex response in monkeys:

BP 'Nas varied over wide range with intravenous
PE and NP and resulting HR response was recorded.
The baroretlex SAP-HR curve was sigmoid in shape
and with increase and decrease in SAP, the HR
response was similar to that observed in case of
rabbits. After treatment with 100 mg/kg intravenous
Ajmaloon, the baroretlex SAP-HR curve shifted to
the left from the control position (Fig. 3). Like in
rabbits the tachycardia response to fall in SAP was
drastically reduced by Ajmaloon and there was no
significant change in the bradycardia respon~e with
increase in SAP (Fig. 3).
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Fig.3; Mean Ur\'cs rcplesenling barorefle sysl lic arterial
pressure-hcan ratc rclationship bcfore (e) and after (0). I 0
lI1g1kg intravenou Ajrnaloon, Larger circles are Ihe resting
\'alues, Heart rate and systolic arterial pressure valucs are

mean ±SEM from five monkeys,

DISCUSSION

Ajmaloon has been successfully used as a blood
pre, sure reducing drug in hypertensive patients with
minor adverse side effect (I). The hypotensive effect
of jmalo n is reported to be reversible, the pressure
starts 'oming back towards no mal level after seven
to ten day of stopping the drug (I). The dose of
Ajmaloon generally prescribed for the treatment of
essential hypertension ranges from 1-6 tablets daily
depending on the severity of hypertension. Each
tablet of Ajmaloon weighs 500 mg. The oral dose of
Ajmaloon normally used in hUIll'IIlS is much less than
what we used in our experiments on monkeys and
rabbit' intravenously, The reason for using higher
intravenous dose in our study wa' mainly because of
acute experiments. Single bolus dose was given in
order to test the potency of the drug and any damage
to the cardiopulmonary system due to its toxic effects
if any. Much higher dose (5 g/kg for three days)
has been used in rats by other investigators (I), and
has been found to have protective effects in
isoprenal ine induced cardiac necrosis in rats, rather
than toxic.

The results of present investigation clearly
demonstrate a definite and dose-dependent hypotensive
effect of intravenous Ajmaloon in rabbits and monkeys.
Extremely high doses of the drug were found 10 be
fatal for both the species and the cause of de::lth was
probably the drastic fall in arterial blood pre ure n
other possible reasons for death e.g. arrhythmia an 1
other conduction dis rders and respiratory disorder
w re not b en'ed.

The fall in the HR on intravenous bolus injecti 1I1

of 100 mg/kg, Ajmaloon was not found to be
statistically significant (P>0.05) in rabbits and
mon~eys. The baroreflex mediated HR response to
SAP change was reduced particularly in case of fall
in SAP (Fig. 2 and 3). During fall in blood pre sure,
the resulting tachycardia response is known to b
mainly due to increase in sympatheti' < nd inhibiti n
of parasympathetic activity (13). The reduction in the
tachycardia response to fall in bl d pressure in
Ajmaloon treated animals can be attributed to the
drug induced suppression of sympathetic exci atory
or vagal inhibitory ability due to its influence on the
autonomic nervous system, which is clearly reflected
in the shift of SAP-HR curve to the left of the control
curve, after Ajmaloon.

The type of shift in SAP-HR cur e from its
control position due to a drug depends on whether or
not it acts on cardiac autonomic motoneurones \ ith
projections from cardiac baroreceptors (14). Since
mean level of HR is not altered by the drug. it
indicates that the drug influences mainly tho"c
motoneurones which receive baroreceptor afferent·.
However, the influence of drug on the barorerlex
independent motoneurone poc [ can not be I'll [eel
out.

In conclusion, Ajmaloon IS a potent
antihypertensive drug which produce dose-dependent
fall in blood pressure. Significant fall in diastol ic
pressure and no significant effect on HR by smaller
dose (50 mg/kg) of Ajmaloon indicates its importance
as an antihypertensive drug. The action of Ajmaloon
on the SAP-HR curves indicates that during increase
in SAP the sensitivity of baroreflex is only slightly
reduced in rabbits and there was no change in
monkeys. Loss of tachycardia response during fall in
SAP after Ajmaloon indicates that the drug inhibit·
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the sympathetic actIvity and hence the baroreceptor
mediated tachycardia response. Thus, in anaesthetized
rabbits and monkeys, Ajmaloon acts as a potent
antihypertensive agent in dose-dependent manner and
it does not interfere with the normal baroreceptor
mediated reflex regulatory mechanism in response to
increase in BP.

ACKNOWLEDGEMENTS
The authors arc grateful to Professor lV1.E.

Hamdan.! for his keen advice throughout the study.
Thanks to Mr. Maman Singh for technical assistance,
Mr. S. Mazumdar and Mr. C. L. Dhar for their help
in the preparation of figures, Mr. Manish Vaid and
Stephanie Sepencer for typing the manuscript.

REFERENCES

I. Hameed HA. Arora RB, Roy S, Tamanna S, Khan EA,
Subwmaniam TAY. Shah S. Balan DK. Jain R. Long term
clinical tri:li of Ajl11aloon a cadmium lowering
antihypertensive unani drug. ProLecdill~'s Secolld
huernlltio!lu! Conference Oil Elemelll'l in Healrh lind D;scase..

Karachi. Pakist<1/l 1987; pp. I-55.

2 Arora RH. Elemental concept of Atherosclerosis and
Hypertension and its Application in developing herbal drugs.
Pharmacology for Health in Asia. Allied Publishers Private
Ltd. Delhi. 19 7; p. 354-364.

~. Arora I~B, Kesar DK, Saigal SK, Ahmad 1, Roy S. Ali [,
Qadri [Z Development of drug Ajmalo n from Rauwolfia
serpentina for hypertension. Ifamdard Natiowl! Fot/Ildal;o/l
MOllograph 19f , 3-C, 185-207.

4. Breckenridge A Decision-Making in the development of
New Drugs. jot/r HYl'erlcns;o/l 1985; 3 (Supp.2): S52-S55.

5. Frohlich FD. Continued gains in hypertension (Editorial). Am
j Cardio! 1981; 47:375.

6 Guyton AC. Colelmn TG. Cowley AW, School KW, Manning
RD, Norman RA. Arterial pressore regulation in hypertension.
Manual edited by Laragh .Ih. New York, Yorke Medical
Books. 1974; pp 111-174.

7. Hanson L. Assessment of Patient Response. jOllr Hy!)ertensioll
1985; 3 (Suppl. 2): S65-S69.

8. Kannel WB. Role of Blood pressure in Can.liovascular
Morbidity ~nd Mortality. Prog Cllrdiovasc Dis 1974; 17:5.

9. K~nnel WB. Dawber TR, McGee DL. Perspectives in systolic
hypertension. The Farlllingham Stlldy Circulat;on 1980; 61:
J 179.

10. Chapleau 1vlW, Heesch CM, Abboud FM. Prevention or
attenuation of baroreceptor resetting by pulsatility during
elc\'ated pressure. Hypertensioll 1987; 9 (Suppl. Ill):
131-141.

II. Chapleau ME, Hajduczok G, Abhoud FM. Peripheral ;lIlcl
central mechanisms of barorcflex resetting. C!in ic'x,!,
Pharm,,!'o! Physio! 1989; 15: 31-43 (Supp.).

12. Coleridge HM, Coleridge .ICG. Poore ER. Rubcrts A;<,1.
Schultl HD. Aortic wall properties and baroreceptor hehavior
at normal arterial pressure ancl in acutc hypertensive resetting
in dogs. }ollr Physio{ 1984; 350: 309· 26.

13. Fahim ivI, Arndt 10. Left atrial re~epl.ors in ~rterial h~r()ret1ex

control of heart rate. }ap } Physio! 1990; 4fl: 35-55.

14. Korner PI. Central and peripheral resetting of the h~roreceptllr

system. crin [,\1' PhamlllCO! Phys;o! 1975; 2tSuppl. 2):
171-176

15. Krieger EM. Time course of baroreceptor resetting in acute
hypertension. Amer j Phvsio{ 1970; 218: 486-490.

16. Krieger EM. Neurogenic mechanism" in hypertension:
resetting of baroreceptors. State of Art Lecture. HypertensIon
1986; 8 (Suppl.l): 7-14.

17. McDowell TS. Xie P, Chapleau IvIW, Ahhoud FM. Rapid
reversal of chronic resetting in renal hypertensivl~ rabbits by
acute hypotensiun. FASEB jOlll'l1a! 19 '8; 2: A 1279.

18. Saum WR, Brown AM. Tuley FH. An electronic sodium
pump and baroreceptor function in normotensive and
spontaneously hypertensive rats. Circ Re.' 1976; 39:
497-505.

19. Undesser KP, Pan lY, Lynn MP, Bishop YS. Baroret1ex
control of sympathetic nerve activity after elevations Of

pressure in conscious rabbits. Amer j Ph)'sio! 1985; 248: II
827-834.

20. Xic P, Chapleau MW. tvlcOowell TS, Abboud FM.
Cyclooxgenase metabolites contrihute to baroreceptor
activation in normotensive but not hypertensive rabbits.
FASElJ jOUI"Illl! 1988; 2: A 1716.

21. Snedecar GW, Cochran WG. Statistical Methods, The Iowa
University Press, Iowa 1980; pp 215-236.


