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Abstract

Introduction

Platelet aggregation plays a significant role in the etiology of cardiovascular diseases. Therefore,
treatments to inhibit platelet aggregation can reduce the risk of coronary thrombosis. Several
studies indicated that garlic can inhibit platelet aggregation. This study aimed to determine the
effect of garlic in comparison with Plavix on platelet aggregation.

Materials and Methods

In this randomized clinical trial, platelet aggregation and bleeding time was obtained from 36
healthy volunteers. Volunteers were randomly divided into 4 groups. The first, second and third
groups respectively received 600, 1200 and 2400 mg garlic and the fourth group received 75 mg
Plavix for three weeks. Afterwards, platelet aggregation and bleeding time were both evaluated
and the results before and after the study were compared. Data were analyzed using SPSS
software version 16.

Results

Platelet aggregation induced by adenosine diphosphate and arachidonic acid agonists decreased
in the groups that used 1200 or 2400 mg garlic. This difference was statistically significant
(p<0.05). As compared to the other groups, the bleeding time also increased in those received
2400 mg garlic pill.

Conclusion

Since garlic can inhibit platelet aggregation, it is suggested to use it as a supplementary treatment
to reduce platelet aggregation is highly recommended.
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Introduction

Cardiovascular diseases are the important
cause of death in the developed countries (1)
and are related to various factors leading to
increase in platelet aggregation. Since
platelet aggregation is a major cause of heart
diseases, using methods to prevent
thrombosis and aggregation can prevent
heart attacks (2). In fact, vessel wall injury is
one of the major factors that cause platelet
aggregation and thrombosis. Vascular
endothelium produces platelet inhibitors,
such as; nitric oxide, prostacyclin and
adenosine diphosphatase (ADPase).
However, when the vascular endothelium is
damaged, the subendothelial compounds are
exposed and cause platelet activation and
aggregation. Therefore, treatments which
inhibit platelet aggregation will reduce the
risk of thrombosis and consequently prevent
the cardiovascular diseases (3). Although,
modern  drugs can  prevent  from
cardiovascular diseases but their use is
limited due to their high cost, side effects
and unexpected reactions (4). Regarding to
these issues, herbal medicine is publicly
accepted and its use is increasing frequently.
Garlic is a herbal medicine which is known
all over the world. During history, there has
been a great deal of attention paid to the role
of garlic in preventing heart diseases; but
few scientific data exist to support medicinal
and therapeutic features of garlic (5). The
scientific name of the garlic is allium
sativum and it is a member of bulbous
plants, with its bulb having a sharp flavor,
taste and smell (6). Some studies have been
carried out about the effect of garlic on
preventing the cardiovascular diseases and
indicated that the consumption of garlic
may prevents platelet aggregation and acts
as an anti-thrombotic agent (7,9). Garlic is
also used in different diets to accelerate
wound healing and modulate the immune
system as an anti-cancer, antibiotics and
anti-oxidant agent (10).
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In addition, treatment of metabolic,
hyperlipidemia, hypertension and diabetes
diseases (5,6). Therapeutic effects of garlic
are mostly related to its organosulfur
compounds such as cysteine sulfoxids and
cysteines gamaglutamil. Other effective
compounds found in garlic in large amount
are diallyl disulfide (DADS), diallyl
trisulfide (DATS) and methyl ajoene; all of
which have anti-thrombotic effects (11,13).
Experimental studies have proved that two
substances, DADS and DAT, effectively
inhibit platelets aggregation in presence of
factors such as, oxidative agents and ADP
(14). Also Garlic extracts can inhibit
thromboxane formation and as a result
prevent platelets from clumping together.
Moreover, other non-sulfide compounds
such as B-chlorogenin and quercetin which
are extracted from this plant have been
identified that also have inhibitory effects on
platelet aggregation (15). Currently, few
studies have been done on living creatures in
this regard. This research aimed to
investigate the effect of use of garlic on
platelet aggregation inhibition and bleeding
time. It also tries to compare these effects
with plavix hat used by patients with heart
disease.

Materials and Methods

This randomized clinical trial study was
conducted on 36 healthy adult male
volunteers without having known digestive,
coagulation and cardiovascular disorders in
Arak university of medical science. The
cases were selected through simple random
sampling and consent form were read and
signed by all volunteers. A blood sample
(4.5 cc) was taken from every volunteer, and
each sample was mixed with 0.5 cc sodium
citrate 0.109 mM. The samples then were
immediately sent to the laboratory and
platelet aggregation test in presence of ADP,
arachidonic acid, collagen and ristocetin
agonists was performed on them. The test
was done by an aggregometer machine;
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model PACKS-4 (Helena Lab, Beaumont,
TX, USA). To measure the level of platelet
aggregation, the blood samples were
centrifuged by light rotation method for 10
minutes with 150-200  RPM in room
temperature. Then the platelet rich plasma
(PRP) was carefully gathered and directed to
a siliconized tube. PRP could be kept in a
room temperature up to 3 hours before the
test. To obtain platelet poor plasma (PPP),
the remaining blood was centrifuged by
heavy rotation method for 20 minutes with
2000 RPM and then the supernatant was
transferred to a siliconized tube. To
standardize the platelet count, the number of
platelets in each sample was counted using
an automatic cell counter, the number was
required to be in the range of 200 - 400 x
10° per pL. In case that there are many
platelets, the sample should be diluted using
PPP. If there were fewer platelets in the
sample, the control platelets in the
Sphygmomanometer should be reduced to
the same amount. Then the tube containing
PPP was placed into the
Sphygmomanometer and light pass was
tuned to 100%. RPR was also kept at 37 °C
for 2 minutes. Then four agonists including
ADP, arachidonic acid, collagen and
ristocetin were added; the amount was one
tenth of the plasma volume. In this state,
light absorption begins to change. This
change takes about 3 minutes until the curve
of the Sphygmomanometer gets straight.
Light absorption reduction rate corresponds
to the platelet aggregation rate and was
calculated by the Sphygmomanometer.
Bleeding time test (BT) was also performed
on volunteers through Template method. In
this test, a disposable device which equipped
with blade was used. This makes vertical
incisions in the epidermis. At first, the cuff
of sphygmomanometer was wrapped around
the arm. After inflating, the blood pressure
was adjusted to 40 mmHg. Then three
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standard incisions are made in the inner
surface of the forearm and a chronometer
was turned on immediately. Every 30
seconds, the blood drop from the incision
was absorbed by filter paper. When the filter
paper was not colored by blood, the
chronometer was stopped. The average time
of three incisions was calculated and
considered as BT. In the second stage,
volunteers were randomly divided into four
equal groups. The first, second and third
group, respectively, received 600, 1200 and
2400 mg of garlic pill in three divided doses
on a daily basis, and the fourth group
received 75 mg Plavix (clopidogrel) on a
daily basis for 3 weeks. Each group had a
representative, who was responsible for
controlling the samples about any probable
side effects and also for avoiding any
possible errors in taking drugs. All the
samples were investigated about the exit
factors every day. Following three weeks
giving the last dose, the blood samples of all
the volunteers were taken to determine
platelet aggregation. BT test was also done
in this stage.

Statistical Analysis

Collected data was analyzed using paired
and two independent sample t-test with
SPSS software version 16 and a P_value less
than 0.05 was considered being statistically
significant.

Results

All the cases were male, aged 19-24 yrs with
mean age of 20.3+1.6 yrs and weighed 56-
78 kg with mean weight of 67.2+4.2 kg. The
findings showed that there was no
significant difference between platelet
aggregations resulted from ADP,
arachidonic acid and collagen agonists
before and after 3 weeks of using 600 mg
garlic pill every day. As shown in Table I,
this difference in ristocetin activity levels in
inducing platelet aggregation was significant
(P=0.03). Table I showed that there was no
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significant difference between the mean of
arachidonic acid and collagen activity
percentage before and after 3 weeks of daily
consumption of 1200 mg garlic pill, but the
difference in the activity of ADP (P=0.03)
and ristocetin (P=0.01) was significant. In
the third group, the obtained results proved
that there was a significant difference
between the platelet aggregation level from
utilized agonists before and after 3 weeks of
daily consumption of 2400 mg garlic pill.
The results in the fourth group showed that
there was a meaningful difference between
the mean percentage of ADP (P=0.001),

collagen (0.01) and arachidonic acid
activities (P=0.001) before and after 3 weeks

of daily consumption of plavix. However,
this difference was not significant for
ristocetin activity (P=0.4). Arachidonic acid
activity level in inducing platelet
aggregation was significantly reduced in this
group after garlic consumption (Table I).
The results of BT indicated that although it
is in normal range (1- 9 min) in all groups,
there was a significant difference between
before and after use of garlic in third group
compared to first and second groups (Table

).
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Table I. Mean and standard deviation of agonists activity level on platelet aggregation in volunteers before and
after using drug.

69.6 + 9.92
60.75+

57.7 +6.28
36.7 +£10.93

58.7 + 15.2
446+ 85
<0.001

65.4+ 2.3
31.2+34
<0.001

10.93 0.03
0.932

59.4+954 | 58.7+947 | 59.7+16.2 | 59.9+ 23
538+ 55.3+1043 | 48.1+19.1 | 50.7+£9.1
10.81 0.1 0.01 0.01

0.1

Collagen

Table 1. Comparison of mean of bleeding time per minute in volunteers before and after using drug

600 mg garlic | 3.03+0.352 |4.75+0.28 | 0.084

| |
2400 mg garlic | 3.25+ 0.456 | 8.28+0.312 | 0.09
| |
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Discussion

The present study indicated that there was
not a significant difference in platelet
aggregation with ADP, arachidonic acid,
and collagen agonists before and after 3
weeks of daily use of 600 mg garlic pill.
However, the difference was slightly
meaningful for ristocetin. The use of garlic,
only decreased platelet aggregation induced
by ADP and ristocetin in the group that used
1200 mg dose of garlic pill, but it had no
effect on collagen and arachidonic acid
agonists. There was a meaningful difference
between the before and after received of
2400 mg dose of garlic pill; in a way that the
platelet aggregation induced by ADP,
collagen, arachidonic acid and ristocetin
agonists  significantly  decreased. The
obtained results correspond with the
previous studies indicating that the
inhibitory effect of garlic on platelet
aggregation in vitro and in vivo (12,16).
Platelet aggregation plays an important role
in the etiology of cardiovascular diseases
(17). The conducted epidemiologic studies
showed an inverse correlation between
garlic consumption and the progression of
cardiovascular diseases (15,18). Garlic
prevents the cardiovascular diseases via
some  mechanisms. One of these
mechanisms is inhibition of platelet
aggregation. In vitro studies indicate that
garlic prevents inhibition of platelet
aggregation by inhibiting cyclooxygenase
activity and thus thromboxane A, (TXA;)
and B, (TXB,) formation, by suppressing
mobilization of intraplatelet Ca2+, and by
increasing levels of cyclic adenosine
monophosphate  (cAMP) and  cyclic
guanosine monophosphate (cGMP). Garlic
also display strong antioxidant properties
and activates nitric oxide synthase (NOS),
leading to an increase in platelet-derived NO
(17). Calcium (Ca2+) mobilization plays an
important role in various aspects of platelet
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activation such as aggregation, shape
change, and secretion. Stimulation of human
platelets with various agonists elevates Ca2+
in 2 ways, i.e., the release of Ca2+ from
intracellular stores that exist in dense
granules, or by Ca2+ entry through platelet
plasma membrane channels (19). It can also
interact directly with the GPIIb/Illa
receptors, thus reducing the ability of
platelets to bind to fibrinogen (17). Gillian et
al, indicated that garlic can prevent calcium
mobilization and platelet aggregation
induced by both ADP and calcium
ionophore A23187 (20). in other study,
reported on the existence of adenosine
deaminase and CcAMP phosphodiesterase
inhibitors as anticoagulant agents in garlic
(21). These agents inhibit the ADP pathway
and this mechanism is comparable to the
function of plavix as an anti-platelet
aggregation drug (22). The current study
also investigated the effect of anti-platelet
drug, Plavix, on platelet aggregation before
and after its use. The results indicated that
there was a significant difference in platelet
aggregation induced by ADP, arachidonic
acid, and collagen before and after 3 weeks
of 75 mg Plavix every day. However, the
difference was not significant in ristocetin.
Plavix, in fact, inhibits platelet aggregation
through selective and irreversible inhibition
of the ADP interaction to its receptor on
platelets. ADP interact with two different
purinergic receptors on platelets, known as
P2Y1 and P2Y12 Since 1997, plavix has
been widely used to prevent and treat
vascular thromboembolic diseases such as
heart failure, stroke, and peripheral vascular
diseases (23). This bind to P2Y12 receptors
irreversibly, rendering the receptor unable to
respond to ADP, thus reducing platelet
fuction.This study also sought to find out the
effect of different doses of garlic pill on BT
coagulation test through template method.
Although its level was in the normal range
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in all groups, there was a meaningful
difference between BT in the group which
received 2400 mg garlic pill and the groups
which had 600 and 1200 mg of it. The result
corresponds with other conducted studies
(24). Ajoene compound which is found in
garlic, affects the course of BT (24). It acts
as a strong anti-platelet agent and reversibly
inhibits platelet aggregation induced by
arachidonic acid, adrenalin, collagen, and
ADP. It also inhibits calcium ionophore
A23187 in vitro. These findings are similar
to some other research results about platelet
activity inhibition by garlic (20,24). In
addition, garlic increased partial
thromboplastin time (PTT), thrombin time
(TT), clotting time (CT). Similarly, it
increases the activity of coagulation
inhibitors such as anti-thrombin and protein
C (25). fibrinolysis is also enhanced by
garlic, resulting in dissolution of thrombi
and clots in blood vessels (9). The effect of
garlic on PTT and TT tests may be due to
the inhibition of coagulation factors
involved in the intrinsic and common
clotting pathway such as 10, 9, 8, 5, 2 and 1.
This study lacked facilities to evaluate the
interaction between vascular endothelial
cells and platelets after garlic consumption.
It is suggested that this will be investigated
in further studies.

Conclusion

In summary, considering the results obtained
from this study and the others related to the
anti-clotting nature of garlic in inhibiting
platelet aggregation and according to
various sources, the wuse of garlic is
recommended to everyone who has no
problem of taking it. Garlic can play an
effective role in preventing and treating
cardiovascular diseases.
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