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Abstract

The objective was to study the effect of Calamintha officinalis methanolic fraction in the prevention of thrombosis
and to explore its effect on primary and secondary hemostasis. The antithrombotic activity was evaluated by using the
pulmonary thromboembolism experimental model. Platelet aggregation, tail bleeding time and coagulation assays were
explored to elucidate the antithrombotic mechanism. For aggregation, washed platelets were incubated in presence
of Calamintha officinalis methanolic fraction and then activated by different agonists (thrombin, ADP, collagen). The
bleeding time was determined to measure the time between the tail incision and the moment the bleeding stops. The
coagulation was explored by measuring prothrombin time, activated partial thromboplastin time, thrombin time and
plasmatic fibrinogen concentration. For ex vivo study, the animals were treated by the Calamintha officinalis methanolic
fraction (250 mg/kg/day) for 4 weeks. Then, platelet aggregation, tail bleeding time and coagulation parameters was
studied. The results indicate that C. officinalis methanol fraction seems to exert in vivo an antithrombotic action (40% of
protection). The in vitro investigations also show that this fraction significantly inhibits aggregation, increases bleeding
time, coagulation times and reduces fibrinogen concentration. The chronic treatment of animals confirms the precedent
data. This study demonstrates an antithrombotic effect of C. officinalis. The observed antiaggregant and anticoagulant
effects could explain this activity.
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1. Introduction hyperactivity linked to arterial hypertension, diabetes
- plays a key role in the pathogenesis of thrombosis!
Thrombosis is a very complicated physiological and \hich results in obstruction of blood vessels that causes
physiopathological process of blood clot formation in  stroke, myocardial and cerebral infarction?. Several

the arterial or venous circulation. Abnormal platelets drugs are used for their antithrombotic, antiplatelet,
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anticoagulant and fibrinolytic properties, to prevent
and treat cardiovascular thrombosis and embolism?.
These drugs inhibit the formation and extension of
thrombi or promote their disappearance to improve
the bloodstream. Excessive bleeding event related to
antithrombotic drugs is a major risk by their frequency
and severity. Consequently, researches today are moving
towards the development of new treatments including
natural products that could have an antithrombotic
effect, with low bleeding risk. Calamintha officinalis
(calment, Lamiaceae family) is an aromatic herb used
in cooking and to improve the flavor and fragrance
of food. It has been used since ancient times for its
medicinal properties. In Morocco, it was often used, in
the folk medicine against fever, cough? and cold®>. Many
experimental studies reported that C. officinalis has
various biological and pharmacological properties, such
as enhancing the sleeping time, producing a decrease
in body temperature®, hypolipidemic, antidiabetic’
and hypoglycaemic activities®. To our knowledge, this
is the first work that explores the effect of C. officinalis
on hemostasis. The present study mainly focuses to
investigate, in first, the antihromboticactivity of methanol
fraction C. officinalis (MFCO) and tend to elucidate the
mechanism of action by studying in vitro and ex vivo
platelet aggregation and plasmatic coagulation process.

2. Materials and Methods

2.1 Methanol Fraction Preparation

C. officinalis was collected in the region of Tafoughalt
(in the Eastern Morocco), identified by Pr. Benyounes
HALOUI (Biology Department, Faculty of Sciences,
University Mohammed the First, Oujda, Morocco)
(Voucher number HUMPOM 350).

The aerial part of the plant was cleaned and dried.
Four organic fractions were obtained by reiterated
cycles of extractions with increasing polarity of solvents
(petroleum ether, dichloromethane, ethyl acetate and
methanol) by using a Soxhlet extractor. 100 g of plant
was sprayed into powder and placed into the Soxhlet
extractor’s cartridge and soaked into 750 ml of organic
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solvent. The obtained organic fractions were filtered,
evaporated at 45°C and stored at -20°C. The yields of
the extraction were 1.2, 4.7, 1.7 and 12.0% respectively
for petroleum ether, dichloromethane, ethyl acetate and
methanol. The MFCO was selected for the present study
because it had the highest yield and the most potent
activity (data not shown).

2.2 Animals

All studies were optimized on male and female adult
Wistar rats and mice. The animals were raised in the
biology department under the following conditions:
cyclesof 12 hours oflight followed by 12 hours of darkness
in a room temperature of 22°C + 2°C. The animals had
constant free access to water and food. All animals used
in our experiments were cared for in compliance with
the guide for the care and use of laboratory animals,
published by the US National Institutes of Health (2011,
Guide for the care and use of laboratory animals. 8"
Edition). Also, this study was carried out in accordance
with Declaration of Helsinki.

2.3 Acute Toxicity Study

Oral acute toxicity study of the MFCO was determined
on mice weighing 18-25 g. Three groups were formed
(ten mice per group, five males and five females). Two
groups received two doses of MFCO (5 and 10 g/kg
respectively), while, the third one received distilled water
(1 ml/100 g). All administrations were unique and oral.
After treatment, the animals were observed daily for 14
days for all external general symptoms of toxicity, body
weight changes and mortality.

2.4 Invivo Antithrombosis Assay

The antithrombotic effect of MFCO was performed
by using the mouse pulmonary thromboembolism
experimental model described by Di Minno and Silver?.
Male and female mice (22 to 32 g) were divided into
three groups (10 mice/group) and were treated orally for
seven days. The first group (control) received distilled
water (1 ml/100g/day), the second was treated with the
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methanol fraction (250 mg/kg/day) and the third was
treated with acetylsalicylic acid (ASA 30 mg/kg/day) as
a positive control. One hour after the last treatment, the
animals were placed into a tailveiner chamber (Bioseb,
USA/Canada) and the venous thrombosis was induced
by a single injection of a mixture solution containing
collagen (12 mg/kg) and epinephrine (1 mg/kg) into
the lateral tail vein. Immediately after the thrombogenic
mixture injection, the animals were observed for 15
minutes. The number of dead and/or paralyzed mice was
recorded in each group. The degree of protection against
thrombosis in each group was calculated as follows:

% protection = [1- (number of dead and/or paralyzed
animals/total animals)] x 100.

2.5 Invitro Platelet Aggregation

2.5.1 Preparation of the Washed Platelets

The blood sample was removed from rat’s (200 - 280 g)
abdominal aorta after being lightly anesthetized with
ether. The blood was collected into tubes containing
an anticoagulant solution (1:9 v/v): citric acid 130
mM, trisodium citrate 170 mM and dextrose 4%. The
platelets were isolated by a series of centrifugation of
blood!%. The whole blood was centrifuged at 230 g for 15
minutes to separate the Platelet Rich Plasma (PRP) from
the other blood elements. The PRP was collected and
then centrifuged at 120 g for 8 minutes to sediment the
residual red blood cells. This PRP was centrifuged at 400
g for 15 minutes to sediment the platelets. The obtained
supernatant Platelet Poor Plasma (PPP) was collected
and the platelet pellet was resuspended in a physiological
wash buffer (NaCl 137 mM; KCI 2.6 mM; NaHO, 12
mM; MgCl, 0.9 mM; CaCl, 1.3 mM; glucose 5.5 mM;
gelatin 0.25%; pH 6.5). After a last centrifugation (400
g, 15 minutes), the platelet pellet was suspended in the
adequate volume of final buffer (NaCl 137 mM; KCI 2.6
mM; MgCl, 0.9 mM; glucose 5.5 mM ; gelatin 0.25%;
Hepes 5 mM; CaCl, 1.3 mM; pH 7.4), in order to work
at a constant platelet concentration, fixed at 5 x 10° cells/

mm?.
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2.5.2 Invitro Platelet Aggregation Assay

The study goal is to evaluate in vitro the formation

of platelet aggregates in absence and presence of
MEFCO, after their activation by various agonists. The
aggregation signal was measured by an aggregometer
(Chrono-Log, Aggrometer, PA, USA) coupled to a paper
recorder (Leybold-Heraus, Austria). The development
of aggregation was visualized by the variation of the
light transmission through the platelet suspension. All
tests were optimized under constant temperature of
37C° with a 1000 rpm agitation. An aliquot of washed
platelets (250 pl) was introduced to a cuvette of the
aggregometer and pre-incubated for one minute with
MECO at different doses (0.25, 0.5 and 1 mg/ml). Then,
aggregation was triggered by addition of an aggregate
agent (ADP 5 uM, thrombin 0.5 U/ml, collagen 5 pg/
ml) and the signal was recorded for 5 minutes after their
stimulation.

The (%) was
considering the PPP that presented a light transmission

aggregation amount measured
of 100%. The inhibition of platelet aggregation (%) was
measured as follows:

Inhibition (%) = [(A - B)/A] x 100

A: is the maximal aggregation without the MFCO

(control), B: is the maximal aggregation in the presence
of the MFCO.

2.6 Invitro Coagulation Assay

The anticoagulant activity was determined by measuring
the clotting times. PPP was collected after a high-speed
centrifugation (460 g for 20 minutes) of the citrated
blood and immediately incubated with MFCO for
five minutes. Then, an aliquot of the mixture (50 pl)
was incubated with a specific reagent according to the
manufacturer’s instruction. The tests were made with
a semi-automatic coagulometer (Thrombostat, Behnk
Elektronik GmbH and Co, Germany) under a constant
agitation and temperature (37C°).

The parameters determined were Prothrombin
Time (PT), Activated Partial Thromboplastin Time
(APTT), Thrombin Time (TT) and plasmatic fibrinogen
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concentration. The PT explores the activity of the
coagulation factors in the extrinsic coagulation pathway,
the APTT evaluates the progress of the intrinsic
coagulation pathways and TT explores the fibrin
formation step.

2.7 Exvivo Experiments

2.7.1 Treatment of Rats

Twenty Wistar rats weighting 180 to 240 g were separated
into four experimental groups (5 rats per group). Three
groups were treated by gavage for four weeks. The first
control group received distilled water (1 ml/100g/
day), the second was treated with MFCO (250 mg/kg/
day) and the third was treated with a reference anti-
aggregate drug, ASA (30 mg/kg/day). While, the fourth
group received a single dose of warfarin (1 mg/kg), an
anticoagulant reference drug.

2.7.2 Bleeding Time Determination

One hour after the last treatment, the animals are
anesthetized by pentobarbital (50 mg/kg) and were put
on a hotplate thermostatically at 37C°. The rat’s tail was
transacted at the 5 mm from the tip. As soon as, the blood
started flowing, the chronometer was triggered until the
bleeding stopped. The blood that flowed was absorbed
every 30 seconds with a filter paper. The bleeding time
was the duration between the incision and the moment
the bleeding stopped.

2.7.3 Platelet Aggregation Assay

The ex vivo platelet aggregation was studied immediately
after the bleeding time determination of the treated
rats. The washed platelets were prepared following the
same procedure previously described and the platelet
aggregation was directly triggered with the following
agonists: ADP (5 uM), thrombin (0.5 U/ml), collagen (5
pg/ml) and arachidonic acid (20 uM) and then recorded
for 5 minutes.
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2.7.4 Coagulation Times Determination

In order to optimize the ex vivo coagulation tests, the
same procedure was followed as described above in in
vitro study.

2.8 Statistical Analysis

In the thromboembolism study, the results are expressed
as percentage, and compared by Chi-square test. In the
other studies, results are expressed as mean + S.E.M.
The results were compared by Students t-test. ICs,
(concentration of 50% inhibiting aggregation) was
calculated using the linear regression method. p < 0.05
was considered as statistically significant.

3. Results

3.1 Acute Toxicity

After oral administration of MFCO at the two doses
(5 and 10 g/kg), no mortality was observed and there
were no behavioral effects throughout the period of
observation.

3.2 Antithrombotic Activity of Methanolic
fraction of C. officinalis

The antithrombotic activity of MFCO was studied in vivo
conditions. As shown in Table 1, the oral administration
of MFCO at the dose of 250 mg/kg/day to mice for
one week increased moderately the protection against
thrombotic events (40%) when compared to control
(10%, p = 0.301). As expected, ASA, used as a reference
drug, exhibited a significant preventive effect against
thrombosis.

3.3 Effect of C. officinalis on Rat Platelet
Aggregation in vitro

Antiaggregant effects were evaluated by incubating the
platelet suspension with increasing concentrations of
MFCO (0.25, 0.5 and 1 mg/ml). Platelet aggregation
was then triggered by adding thrombin (0.5 U/ml),
ADP (5 uM) or collagen (5 pg/ml). The results showed
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Table 1: Effect of methanolic fraction of C. officinalis on pulmonary thrombosis in mice

Distilled water aMFCO bASA
(1 ml/100g/day) (250 mg/kg/day) (30 mg/kg/day)
F_’aralyzed or dead 9/10 6/10N 210
animals number/total
Protection (%) 10 40 80

“MFCO: Methanolic fraction of C. officinalis, YASA: Acetylsalicylic acid. “p < 0.01, NS: Not significant
versus control. The Chi-square test is used to examine the difference between the control and treated
groups. Number of independent experiments = 10.

that MFCO exerts a significant dose-dependent anti- observed in case of thrombin at 1 mg/ml of MFCO. Also,
aggregate effect (Figure 1). The calculated IC;, values ASA a positive control inhibited significantly the platelet
(concentration of 50% inhibiting aggregation) were 0.4 aggregation evoked by thrombin when compared to
+0.03, 0.34 £ 0.05, 0.57 £ 0.07 mg/ml respectively when  control. The percentage of inhibition was 23.3 + 7.97 %
aggregation was initiated by thrombin, collagen or ADP  (data not show).

(n = 5). The strong antiaggregant activity (88.6%) was
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Fig.1. Dose effect of methanolicfraction of C. officinalis on platelet aggregation in vitro induced by thrombin
(0.5 U/ml), collagen (5 pg/ml) and ADP (5 uM). * p < 0.05, ** p < 0.01, *** p < 0.001 versus control. Number of

independent experiments = 5.
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3.4 Effect of C. officinalis on Rat Platelet
Aggregation ex vivo

The ex vivo study of MFCO effect on platelet aggregation
was monitored to confirm its in vitro inhibitory effect.
In pretreated rats, MFCO, at the dose of 250 mg/Kg/day,
showed a significant (p < 0.01 and p < 0.001) inhibition
of platelet aggregation when induced by arachidonic acid
(20 pM), ADP (5 uM) or thrombin (0.5 U/ml) (Figure 2).
The percentages of inhibition were 67.4, 54.6 and 59.8%
respectively. While, MFCO didn’t inhibit significantly
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the collagen (5 ug/ml) induced platelet aggregation. ASA,
being a positive control, inhibited significantly platelet
aggregation (Figure 2). The percentage of inhibition
varies between 52 and 61%.

3.5 Effect of C. officinalis on Tail Bleeding
Time in Rats ex vivo

The results showed in Table 2 indicated that the chronic
treatment by MFCO at 250 mg/kg/day for 30 days
produced a significant increase (p < 0.01) on bleeding

100 4

20 1 B Control (1 ml/100g)
e an
“a-\ an
g 0 MFCO (250 mg/kg)
g
E 60 NS o ASA (30 mg/kg)
2 )
g_.l =0 rrx
=T kg
o a0 FH
T ) I I s *E
Lo A EE 31
<)
E i
Ay

10

- Thrombin Collagen ADP Arachidonic Acid
Fig. 2. Effects of chronic treatment by methanolic fraction of C. officinalis on rat platelet aggregation

induced by thrombin (0.5 U/ml), collagen (5 pug/ml), ADP (5 uM) and arachidonic acid (20 uM). MFCO:
methanolic fraction of Calamintha officinalis ASA: acetylsalicylic acid. ** p < 0.01, *** p < 0.001, NS: Not
significant versus control. Number of independent experiments = 5.

Table 2: Effects of chronic treatment by methanolic fraction of C. officinalis on tail bleeding time

Distilled water aMFCO bASA
(1 ml/100g/day) (250 mg/kg/day) (30 mg/kg/day)
Bleeding time 183.7+10.9 372.0 +40.0" 292 6+329"
(second)

“MFCO: Methanolic fraction of C. officinalis, PASA: Acetylsalicylic acid, “p < 0.05 “p < 0.01 versus

control. Number of independent experiments = 5.
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time by approximately 50% in comparison with the
control. ASA, at 30 mg/kg/day, also significantly prolongs
this parameter (p < 0.05).

3.6 Effect of C. officinalis on Coagulation
Times in Rats in vitro

The possible anticoagulant activity of MFCO at different
doses (0.5, 1 and 2 mg/ml) was studied. The results
grouped in Table 3 indicate that the MFCO may affect
the three coagulation times according to the tested
concentration. Indeed, TT starts to increase significantly
(p < 0.001) since 0.5 mg/ml followed by PT (p < 0.05)
at 1 mg/ml and APTT (p < 0.05) at 2 mg/ml. These
modifications were accompanied by a significant decline
(p < 0.01) in the fibrinogen concentration at all doses

Kaoutar Zoheir. et al -

of MFCO. As expected, heparin (0.4 U/ml), a known
anticoagulant drug, exhibited a very strong anticoagulant
effect when compared to control.

3.7 Effect of C. officinalis on Coagulation
Times in Rats ex vivo

The chronic treatment of rats by MFCO at 250 mg/kg/
day for 30 days influenced the coagulation parameters.
As shown in Table 4, the MFCO prolonged significantly
only the TT (p < 0.05) and decreased fibrinogen
concentration (p < 0.001), but didn’t modified the APTT
and PT when compared to control. In positive control
group, APTT, PT and TT were significantly prolonged,
and the fibrinogen concentration was decreased after a
single administration of warfarin (1 mg/kg).

Table 3: In vitro effect of the methanolic fraction of C. officinalis on coagulation times and fibrinogen

concentration

bPT (s) CAPTT (s) 4T (s) °FIB (g/I)
Distilled
water (ml) 162+ 1 19.05+ 0.6 4415 +261 0.91 £+ 0.09
1:1 v/v
aMFCO o
179+ 1.2\ 19.47 £ 0.2\ 85.4+2.98 0.60 + 0.08
(0.5 mg/ml)
MF * KX K KK
o 2068+ 1.4 20.07 + 4.7N° 112.3+1.57 0.57 +0.09
(1T mg/ml)
MFCO 215+1.17 2742 +2.7" > 300 0.53 +0.08"
(2 mg/ml)
Heparin *x
53.48 +4.4 > 300 > 300 0.51+0.03
(0.4 U/ml)

SMFCO: Methanolic fraction of C. officinalis, ®PT: Prothrombin time, APTT: Activated partial
thromboplastin time, dTT: Thrombin time, ¢FIB: Fibrinogen, * p < 0.05, ~ p < 0.01, - p < 0.001, NS:
Not significant versus control. > 300: Plasma not coagulated. Number of independent experiments =

between 4 and 5.
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Table 4: Effect of chronic treatment by methanolic fraction of C. officinalis on coagulation times and

fibrinogen concentration

bpT (s) APTT (s) 4T (s) °FIB (g/I)
Distilled water
2080, 148+ 1. 404+14 24+0.
1 ml/100 g/day 08+08 8£1.0 63
aMFCO
15.9 +2.3Ns 19.5+0.7N° +5.1 1.5+0.06™
250 mg/kg/day 59+23 95+0 5845 5+0.06
W f i K *¥% *KK HRK
artarin 326 +3.1 457 +8.1 126.8+ 8.8 16+ 0.05
1 mg/kg

*MFCO: Methanolic fraction of C. officinalis. ®PT: Prothrombin time, ‘APTT: Activated partial
thromboplastin time, ¢T'T: Thrombin time, FIB: Fibrinogen, "p < 0.05, " p < 0.01, ™ p < 0.001, NS: Not
significant versus control. Number of independent experiments = 5.

4. Discussion

The thrombotic response to vascular injury is critically
involved in the occurrence of some vascular diseases
complications. Platelets activation and coagulation
factors have key roles in hemostasis and thrombus
formation. Despite the efficacy of the antithrombotic
treatments, these drugs present a major undesirable
effect; bleeding and gastrointestinal diseases!!. Recently,
several studies have been conducted on development of
new natural antithrombotic agents with better efficiency
to treat or prevent venous thrombosis. Hence, the
aim was assigned to study the antithrombotic activity
of MFCO and elucidate the possible mechanism of
action.

Acute pulmonary thromboembolis mouse model, a
widely known model by scientific community was used
in this study. Results demonstrated that the treatment
of mice by the MFCO improve the protection against
pulmonary thromboembolism. Indeed, the amount of
death or paralyzed mice with pulmonary thrombosis
decreased after treatment when compared to untreated
control group. To understand the mechanism of action of
this antithrombotic effect, primary hemostasis (platelet
aggregation, bleeding time) and plasmatic coagulation
were explored. The results showed that MFCO inhibited
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in vitro thrombin; collagen or ADP induced platelet
aggregation. These results are confirmed in ex vivo when
MFCO diminished significantly platelet aggregation
measured in response to thrombin, ADP and arachidonic
acid. It has been reported that results of in vivo and in
vitro tests of antiplatelet aggregation can be different;
some agents may have antiplatelet activities in vitro tests
but not in vivo!2. This could be explained by the fact that
concentrations tested in vitro cannot always be reached
in vivol2. The use of different aggregation inducers may
help to better understand the mechanistic pathways by
which the extract acts. The antiaggregant effect of C.
officinalis observed with different aggregation inducers
(thrombin, ADP, arachidonic acid or collagen) states
that many platelet targets of active compounds of plant
can be considered such as, respectively, the Protease
Activated Receptors (PAR1 and PAR4), P2Y12 receptor,
thromboxane A2 receptor, and the glycoprotein Ia-IIa.

Platelet aggregation is a complex process influenced
by many elements. According to the earlier reports,
platelet activation can be blocked by inhibiting the
thrombin, ADP, phosphodiesterase and thromboxane
pathways!?. Indeed, it has been shown that green tea
catechin inhibited arachidonic acid induced platelet
aggregation by the inhibition of TXA, formation
through the suppression of arachidonic acid liberation

www.informaticsjournals.com/index.php/jnr | Vol 18 (4) | October 2018



and thromboxane A, synthasel>. Other reports have
shown that ginsensoside-Rpl isolated from Panax
ginensis inhibit platelet activation induced by collagen
via impaired glycoprotein VI signaling pathway!®.

Beside of platelet aggregation, bleeding time is a
critical parameter to evaluate activity of antithrombotic
agent. Previous reports have shown that bleeding time
assay is a useful tool for exploring in vivo primary
hemostasis'’. The current results indicated that MFCO
prolonged significantly the bleeding time in mice
and rats. As reported in previous similar studies, the
inhibition of platelet aggregation can be associated to a
prolongation of bleeding time!®!, However, some other
studies noted no change in bleeding time when platelet
aggregation was suppressed?%2L.

Plasmatic coagulation is a complex process highly
regulated by interaction between platelets, plasma
coagulation factors and vessel wall?2, initiated by the
intrinsic and extrinsic voices and achieved by fibrinogen
polymerization to fibrin. Inhibition of this process is
an effective way to prevent the pathological thrombus
formation. The interactions of MFCO with coagulation
factors were evaluated by measuring the clothing times,
PT, APTT, TT and determining the plasmatic fibrinogen
concentration. PT and APTT were determined to
explore the extrinsic?> and the intrinsic coagulation
pathways respectively. T'T and fibrinogen concentration
determinations were conducted to evaluate the ultimate
step of the coagulation cascade, characterized by the
conversion of the fibrinogen to fibrin by thrombin.

The MFECQO, at different concentrations, was found to
extend in vitro in all these clotting times and decreased
the fibrinogen concentration. Many reports show similar
variations such us Dioscorea zingiberensis extract that
produce a significant increase on coagulation times in
a dose-dependent manner?:. These findings let us to
suggest that extrinsic and intrinsic coagulation voices
were affected by MFCO, probably by inhibiting one or
more coagulation factors activities. The extension of TT
means inhibition of the fibrin formation. Earlier studies
have reported identical effects, such as Umbilicaria
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esculenta polysaccharide which prolonged significantly
APTT, PT and TT in vitro®.

In ex vivo study, the treatment by the MFCO
prolonged significantly only TT and decreased the
fibrinogen concentration. While, the PT and APTT were
not affected, probably; a higher dose is needed to provoke
an increase in this tow times, such as in vitro study.

Previous phytochemical investigations of C. officinalis
revealed the presence ofaknown family’scompoundssuch
us alkaloids, triterpens and polyphenols?®. Experimental
studies report that such compounds are biologically
active on hemostasis process. Indeed, alkaloids isolated
from Scolopendra subspinipes mutilans prevent the
formation of thrombi, associated with an inhibition of
platelet aggregation and coagulation pathways?’. On the
other hand, studies have also showed that tannins from
Arbutus unedo inhibited platelet aggregation?®.

For polyphenols, flavonoids present a large group of
natural products, widely distributed in plant, and exhibit
an antiaggregant?’ and antithrombotic activities®’. Some
hypothesis are evoked to explain the antithrombotic
activity of polyphenols such us inhibition of key
enzymes involved in platelet function; cyclooxygenase
and lipo-oxygenase?!. These enzymes are implicated
in the synthesis of platelet activators like thromboxane
A2, Tt also has been showed that polyphenol stimulate
the formation of prostaglandin 12, a strong platelet
aggregation inhibitor®.

Other studies have conducted on MFCO indicating
the presence of some phenolic acids like chlorogenic
acid, caffeic acid, p-coumaric acid?, Experiments have
showed that caffeic acid inhibited collagen stimulated
platelet aggregation by limiting intracellular Ca®*
mobilization®>, p-Coumaric acid inhibited ADP induced
platelet aggregation and diminished thromboxane B2
production®. In the same way, chlorogenic acid exerts
an antithrombotic and antiplatelet effect’’. Finally, these
findings suggest that the antithrombotic, antiaggregant
and anticoagulant activities of MFCO could be attributed,
in part, to the phenolic compounds described above.
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5 Conclusion

Methanolic fraction of C. officinalis exerts an

antithrombotic action on experimental model mice. The
demonstrated antiaggregant and anticoagulant effects of
MFCO may explain in part this action. Other detailed
phytochemical and pharmacological investigations must
be conducted to identify the bioactive products and to
clarify more the mechanism of action.
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