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INTRODUCTION

Garlic (Allium sativum) has been found
to have a wide range of medicinal properties
ranging  f rom ant ibacter ia l  to  ant icancer
e f fec t s  (1 ,  2 ) .  I t  has  hypol ip idemic  (3 ) ,
antithrombotic (4) and anti-atherosclerotic
(5) properties. The antistress and adaptogenic
e f fec t  o f  gar l ic  have  been s tudied  in
experimental  animals  exposed to physical
and chemical stress (6), and on psychological
stress in man (7). Here we report the effect
o f  gar l ic  o i l  on  phys ica l  endurance  and
adaptability in patients with coronary artery
disease (CAD).

METHODS

After  approval  f rom ins t i tu t ional
ethical committee the study was conducted
on th i r ty  male  pat ients  be tween the
age  o f  50–60 years  who had o ld  (>12
months)  hea led  myocardia l  in farc t ion.
They were  s tab le  in  the i r  symptoms
and rece iv ing  150  mg of  asp i r in  da i ly
and i sosorb ide  d in i t ra te  whenever
requi red.  Smokers  and pat ients  su f fe r ing
f rom diabetes ,  hyper tens ion,  chronic
obs t ruc t ive  lung  disease and peripheral
vascular insuff iciency were excluded from
the study.
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After informed consent, each patient was
eva luated  c l in ica l ly  to  ru le  out  o ther
concomitant illnesses. They were hospitalized
for 2 days prior to the test and allowed to
have  normal  d ie t .  No medicat ions  were
given during this period. On the third day
morning, they were subjected to treadmill
s t ress  tes t  on  a  computer i sed  t readmi l l
using Bruce’s protocol. They were made to
exercise till they reach the maximal possible
work load.

The  pat ients  were  then  adminis te red
gar l ic  o i l  in  the  form of  capsules .  Eight
capsules  were  g iven  in  two d iv ided
doses on the same day following exercise
tes t  and were  d i scharged  f rom hospi ta l .
They were fol lowed fortnight ly  to ensure
that  they  were  tak ing  gar l ic  capsules
regular ly .  Af ter  6  weeks  o f  gar l i c  o i l
therapy, they were again subjected to the
treadmill stress test. Throughout the study
they were allowed to take 150 mg of aspirin
dai ly  and isosorbic  dini t rate  subl ingual ly
whenever needed.

Trea tmi l l  s t re s s  t e s tTrea tmi l l  s t re s s  t e s tTrea tmi l l  s t re s s  t e s tTrea tmi l l  s t re s s  t e s tTrea tmi l l  s t re s s  t e s t :::::

Three  forms of  s t ress  tes t ing  are
commonly performed, tests with standardized
externa l  work  load,  tes t s  which  are
s tandardized by heart  ra te  response,  and
test designed to reach the maximal possible
work load. In the present study the maximal
exercise test on treadmill was employed in
which  the  exerc i se  was  progress ive ly
increased  unt i l  maximal  work  load was
attained. The test was however discontinued
at  a  lower  leve l  o f  work  i f  the  pat ient
develops chest discomfort, severe shortness
of  breath,  dizziness ,  fat igue,  ST segment
depression >0.2 mV (2 mm), a fall in systolic

blood pressure exceeding 10 mmHg or the
development of ventricular tachyarrhythmias
(8).

During stress test, heart rate and blood
pressure  were  moni tored.  Res t ing  and
peak  exerc i se  leve l s  o f  hear t  ra te  and
blood pressure and total duration of exercise
were  de termined.  Cardiac  work  load
was assessed in  terms of  double  product
which  was  der ived  f rom mul t ip ly ing
maximum heart rate by maximum systolic
b lood pressure .  The  resu l t s  obta ined
from two treadmill stress tests, before and
after garl ic administration were compared
using s tudent ’s  ‘ t ’  tes t  for  paired sets  of
data .

Prepara t ion  o f  gar l i c  o i lPrepara t ion  o f  gar l i c  o i lPrepara t ion  o f  gar l i c  o i lPrepara t ion  o f  gar l i c  o i lPrepara t ion  o f  gar l i c  o i l :::::

Pee led  gar l i c  c loves  were  c rushed,
extracted in ethyl acetate and the solvent
evaporated. The resulting oil was dissolved
in Soy oil and this oil extract of garlic was
encapsulated. Each capsule contained garlic
oil equivalent to one gm of raw garlic and
260 mg Soy o i l .  Four  capsules  were
administered twice a day with meal.

RESULTS

Garlic oil administration for six weeks
resulted in a significant (P<0.01) reduction
in the heart rate at peak exercise and also
significant (P<0.01) reduction in work load
upon the heart as indicated by the double
product .  This  resu l ted  in  be t te r  exerc i se
to lerance  (P<0.05)  and improvement  in
subjective symptoms. The resting heart rate,
resting mean blood pressure and the blood
pressure  a t  peak  exerc i se  were  not
s igni f icant ly  a l tered  (Table  I ) .  The  ECG
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changes also remained same at the end of
the study.

DISCUSSION

In the present study, we have observed
that  adminis t ra t ion  of  gar l ic  o i l  has
prevented, to a certain extent, the increase
in work load on the heart during an acute
phys ica l  s t ress  in  pat ients  wi th  i schemic
heart disease without affecting the resting
parameters  and a lso  without  a l ter ing the
bas ic  d i sease  process  (as  there  was  no
improvement in resting ECG changes). The
significant reduction in heart rate at peak
exercise and a decrease in double product
signifies a reduction in work load on the
heart resulting in better exercise tolerance.
In a previous study, it was shown that most
of  the therapeutic  benefi ts  of  garl ic  were
dose - dependent  (9 ) ,  and there fore  we
selected eight  capsules of  garl ic  oi l  dai ly

which are equivalent to eight gram of raw
garl ic .  Even in this  dose for  6  weeks no
side effects were observed.

The beneficial  ef fects  of  garl ic  during
phys ica l  s t ress  have  been  observed
in  exper imenta l  animals .  Gar l ic  o i l
administration showed a definite effect on
stress affected mice. It prevented decrease
in  phys ica l  s t rength  induced by  phys ica l
or chemical stress and prompted recovery
f rom the  a f fec ted  condi t ion  a long  wi th
lower cortisone level (6). It has also been
demonst ra ted  that  7  days  o f  gar l ic  o i l
administration enhances physical endurance
caused  by  i soprenal ine .  The  degree  o f
myocardial damage produced by isoprenaline
was  a l so  reduced s igni f icant ly  (10) .  The
mechanism may be related to suppression
of  the  s t ress  induced ac t iv i t ies  o f  the
per iphera l  sympathet ic  sys tem wi thout
af fec t ing  adrenal  medul la  and p i tu i tary
adrenocortical system (11).  The corticoids
thereby spared which are known to enhance
adaptabi l i ty .  A s tudy on hospi ta l  indoor
pat ients  has  a l so  shown the  va lue  o f
gar l ic  in  psychologica l  s t ress  in  human
beings (7).

Withania somnifera (Ashwagandha) (12)
and Ocimumsanctum (Tulsi) (13) are other
wel l  known adaptogens  o f  p lant  or ig in
described in literature. Brekhman described
many other substances of plant origin which
have adaptogenic properties. Panax ginseng,
Elecetherococcus senticoccus, Echinopanax
elaum,  Acantopanax sess l i torum and
Rhodiola rosea are some of them (14). He
proposed that these medicines probably act
at  the  ce l lu lar  level  by  their  ant ioxidant
proper ty  and by  the i r  in f luence  on the
process  o f  b iosynthes i s  o f  prote ins  and

TABLE I : Effect of garlic on cardiac performance and
exercise tolerance in patients with CAD.

Initial 6 weeks after garlic
(N=30) (N=30)

1. Resting heart 80.00±4.38 78.66±3.44
rate (per min) P = NS

2. Resting mean 104.33±6.82 100.66±5.80
blood pressure P = NS
(mmHg)

3. Heart rate 165.66±4.32 146.50±9.40
(per min) at P<0.01
peak exercise

4. Mean blood 114.00±10.68 113.00±11.80
pressure (mmHg) P = NS
at peak exercise

5. Double product 28583.33±2177.50 25154.33±2137.35
P<0.01

6. Exercise tolerance 9.16±0.93 10.40±0.97
(min) P<0.05

Values are means ± SD. P compared with initial. NS,
Not significant. Double product, maximum heart rate
x maximum systolic blood pressure during stress.



118 Verma  et  al Indian J Physiol Pharmacol 2005; 49(1)

nucleic acid. Garlic is also an antioxidant
(15) .  The mechanism of  act ion might  be
s imilar .

Garlic is commonly used as food additive
and can be  recommended as  a  d ie tary
supplement for long term use without toxic
effects. It has the added advantage of having
wide  range  o f  medic ina l  proper t ies  in

genera l  and therapeut ic  potent ia l  in
pat ients  wi th  CAD in  par t icu lar .  The
present  s tudy demonst ra tes  another
proper ty  o f  gar l i c  whereby  i t  enhances
adaptabi l i ty  to  s t ress  in  pat ient  wi th
ischemic heart disease. It therefore can be
considered as an adaptogen and included in
the expanding list of adaptogens especially
beneficial to patients with CAD.
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