Indian Journal of Expe rimen tal Bio logy
Vol. 42. June 2004, pp. 628-631
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the heart rate, rhythm and force of contraction
in frog: A dose-dependent study
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Garlic j ui ce (dose equivalen t to 3.3 g to 33 g ga rlic) mainly
cau sed bradycardia in frog Rellla tigerilla. The disturbance in
ventri c ul ar rhythm was observed prior to than that of atria.
Rhythm was specially di sturbed at hi g her doses ca usi ng bizarre
pattern. Force of co nu'action of the heart al so decreased with
higher dose of the garli c ex tract. The results suggest that garlic
ex tract has so me beneficial effec t o n heart rate mod ulating the
rat e, rhythm and forc e o f co ntrac ti on positively but very hi gh
doses may exe rt no n-desirable effects as well.
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Cardiac arrhythmias are disruption s in the natural
rhythm of the heartbeat normally caused by improper
functioning of the electrical system of cells in the
heart and are cause of almost half of the deaths in
patients with heart failure. It is seen that ventricular
premature systoles and tachycardias precede acute
myocardial infarction . Tachycardia increases the
heart's workload and can also lead to increased
arterial damage, opening the door for atherosclerosis .
Associations between garlic (AlIiulI/ sativulIl)
consumption and decreased cardiovascular morbidity
and mortality have been suggested along with
antihypertensive properties ' . The oral ingestion of
garlic or its essential oils has been suggested to
exhibit hypolipemic effect in experimental animal s
wi th
induced
atherosclerosis 2 .3 .
Cardiotonic,
antihyperlipemic and anti atherogenic effects of garlic
4
have been further suggested • Garlic has a significant
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antiarrhythmic effect on the heart, suppressin~
premature ventricular contractions and tachycardia).
However, there is a lack of data supporting the effects
of garlic extract on heart with varying doses in
relation to heart rate, rhythm and force of contraction.
Therefore the present study has been undertaken to
affirm the suppressive effects of garlic on tachycardia,
rhythm and force of contraction of heart, in a dosedependant manner.
Fresh garlic (ALLium sativum)6 juice was extracted
by crushing garlic cloves (IS ml/100 g) . This pure
undiluted juice was used throughout the experiments .
After obtaining ethical clearance from the Institute
[also complying with ethics prepared by INSA ,
Animal Welfare Division of the Ministry of
Environment and Forest, Council of International
Organization of Medical Sciences (WHO/UNESCO) ,
NIH and PHS] , 20 frogs (Raila tigerina) of average
size, obtained from the animal supplier to the
Department of Physiology, King George' s Medical
College, Lucknow, were used. Each frog was
di ssected from ventral surface to expose the heart and
pericardium was removed. The experimental animal s
served as self controls i.e. same animals were used in
both the circumstances. Firstly the heart activity was
recorded in frogs without exposing them to garlic
extract by using ' Student Physiograph' (Sensitivity 50
~V and speed 5 mm/ sec.) . Thereafter, the garlic juice
was directly poured over the exposed hearts in a dosedependent manner i.e. 0.5 , I , 1.5, 2, 3. 4 and 5 ml as
recommended in laboratory manual ? Th e heart
activity recording included heart rate, rhythm and
fo rce of contraction . After recording heart activity in
each case, a washout for preceding dose of garli c
extract was strictly followed.

Statistical analysis-The results were analyzed
us in g SPSS 11.0 for Window s. Multivariate analysis
was performed , keeping alpha at 0.05 and confidence
interval of 95 % .
Rate--The garlic mainly caused bradycardia
(Table 1). However at 0.5 m1 dose initially slight
tachycard ia (stati stically non-si g nificant) was al so
noted in a good number of cases.
Rhytl!lIl-Th e disturbance in ventricular rhythm
was observed prior to than that of atria. Rhythm was
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specially disturbed at higher doses. The 4 ml to 5 ml
dose of garlic in most cases caused bizarre pattern.

Force of cOlltractioll-Force of contraction of the
heart decreased with higher dose of the garlic extract
[Fig 1(a-f)] .
Heart di seases are prime culprits in modern world
for max imum number of deaths in Asian, American as
well as European countries. There are several ri sk
factors for cardiac diseases including cardiac
arrhythmia. Cardiac arrhythmia may cause excess load
on heart thereby tolling on heart physiological
processes. Martin et aL. 8 have suggested that garlic
dialysate has a significant antiarrhythmic effect on both
ventricular and supraventri cular anhythmias. In the
present study similar suppressive effect of garlic
extract were observed on heart rate, in conjunction with
prominent effect on the ventricular rhythm. In a
previous study MaItin et a. 19 also showed that garlic
dialysate led to decrease in heart rate in a dosedependent manner. They ex plained the findings by a
depressant effect on automaticity and tension
development Il1 the heart, suggesting a betaadrenoceptor blocking action produced by the garli c
di alysate. In another study by Isensee et af. 10 showed
that the incidence of ventricular tachycardi a and
fibrillation after li gation of the descending branch of
the left coronary artery was sign ificantly reduced in the
garlic treated dogs as compared to untreated controls.
A gradu al decrease in heart rate, but not in arteri al
blood pressure of dogs was observed in a simil ar
experiment during the course of the ex perimental
periods by Pantoja el al. I I , the ECG was however, not
affected. Pantoja el 0 1. 12 also showed that hi gh doses of
garlic provoked bradycardia and T-wave inversion
during first few minutes. In the present study, a
Table I- Effect of garlic ex tract on hean rate (dose range is
equi valent !d 3.3 g 10 :n g om·lic).
[Va lues are mean ± SO]
Dose (ml)
Comrol
0.5
1.5
2
3
4
5
P values

Hea rt rate
(per min )
60. 0 ± 0.19g
60.65 ± 1.2 *
52 .5 ± 0.756 ':,*
36.15 ± 0.457 **
3 1.5 ± 1.213 **
30. 3 ± 0.879 **
26.65 ± 1.01 4 **
15.7 ± 0.887 **

Range
Minilllu lll

Ma xilllulll

58
59
51
34
30
30
26
12

62
63
54
36
32
31
28
16

* NS = non-significant ; ** <0.05
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decrease in force of contraction of heart was observed.
Agel et al. !3 showed that such action of garlic may be
due to a direct relaxant action on heart. Garlic extract
has been found to be rich in volatile oils (RSH ,
RS(O)SR, R-Sn-R ; R=CH) and C)Hs)t4, calcium
(30mg/l00g), phosphorous (310 mg/lOOg), iron
(1.2mg/l00g), thiamine (0.06mg/100g), ribofl avi n
(0.23mg/100g), niacin (OAmg/lOOg), vitamin C
(1 3 mg/lOOg),
magneSIUm
(71mg/100g),
copper
(0.63 mg/l OOg), manganese (0.86mg/100g), zinc
(1.93mg/l00g) and chromium (0.02 mgllOOg) I S. These
components of garlic can be suggestive of some sort of
free radical scavenging properties that come in play
while exhibiting the anti-arrhythmic effect. The free
radical scavenging action of garlic principal is as
follows 16:
R-S-S-R + e- -7 R-S-S-R·- -7 RS· + RSFree Stable radical
radical
RS - + 08"
2RS·

-7

-7

RS· + OR

R-S-S-R

The above steps are repeated. Disulphides may
interact with thiol group enzymes and proteins (RSH)()
in the heaIt and that may modulate the rhythm of the
heart.

Here RS of garlic oil is attached to th e thiol part
of ti ss ues. Low intake of mag nes ium has been lin ked
to high blood press ure and also with arrh ythmi a,
therefore garli c as a good source of magnes ium may
he lp. Moreover, vitamin B group members and zinc
present in garlic extract may al so low er bl ood
press ure and maintain regul ar heartbeat in peop le
who have arrhyth mi a ' problems. Calcium is
important for pro per functioning of the cardiac
(heart) muscle and is a com panion to magn esi um. It
is suggested by M art in et 01. 17 that the negativ e
ionotropic effect of garl ic d ialysate is re lated to
calci um ion availabi lity . T hey also suggested that it
is possible th at restrictio n of intrace llul ar calcium
co ntribu tes to thi s negative io notrop ic effect. Low
intake of seleni um has been li nked to heart disease
and cardiovascular proble ms like arrhyth mia.
Therefore, garlic as a good source of almost ali of
these micronutrients may help Il1 co ntro ll in g
arrhythmia and tachycardi a.
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Fig. I-Card iogram of frog follow ing 0. 5 ml (a). I ml (b), 1.5m l (c), 2 ml(d), 3ml (e) and 5 1111 (I) garl ic ex trac t
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Experimental cardi ovasc ul ar depressa nt e ffec ts of garli c
(AlliulII sati vUln ) di alysate, J Ethnophanllacol. 37 ( 1992)
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