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Herbs have been a great source of natural substances used to prevent many cardiovascular diseases
(CVD). Blood lipid levels and coagulation parameters are probably the major determinant for producing
CVDs. The present study was undertaken to evaluate the hypo-lipidemic and anti-thrombotic activities
of aqueous extract of Myrtus communis L. fruit (AEM) in cholesterol-fed rabbits. Hyperlipidemia was induced following administration of cholesterol for 45 days. Animals of treated
group were administered AEM daily for 30 and 45 days at dose of 50 mg/kg. Biochemical tests were
performed at the end of dosing that is, on 31st day and again on 46th day. The administration of AEM
(50 mg/kg/day) revealed reduction in serum triglycerides and low density lipoprotein; there was also an
increase in thrombin and fibrinogen time. Results of present study indicate that the extract exhibited
hypolipidemic effects and has also an effect on blood coagulation parameters which may be of value in
CVDs. However, further studies are necessary to explore the precise mechanism of action of these
effects.
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INTRODUCTION
Traditional medicine based on herbal remedies has
always played a vital role in the health care systems of
many countries (Verma et al., 2007) owing to their lesser
side effects than synthetic drugs (Srivastava et al., 2006).
There are many plants which have been listed in the
traditional systems of medicine, and the individuals
suffering from cardiovascular diseases (CVD), particularly
hyperlipidemia and ischemic heart disease, get relief from

these medicines (Mahmood et al., 2010). The World
Health Organization (WHO) reports that approximately
80% of the world’s population are using herbal drugs for
their primary health care (Azaizeh et al., 2003; Mahmood
et al., 2010).
Myrtus communis L. (Myrtaceae) is widely distributed
all over the Mediterranean region and the Middle East. It
is an evergreen shrub, about 1 to 5 m high, h as small
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deep-green leaves, white flowers and small dark fruits
(Asif et al., 2011). In folk medicine, the decoction of
leaves and fruits of myrtle are used orally for stomach
aches, hypoglycemia, cough, constipation as well as
externally for wound healing (Serce at al., 2010). The
volatile oil (Myrtii Oleum) obtained from leaves are used
to lower blood glucose (Jung et al., 2006). Similarly, in
Italian folk medicine, the fruit of this plant is used in the
treatment of many types of infectious disease, including
diarrhea and dysentery (Gortzi et al., 2008).
Lipoprotein abnormalities are considered as a highly
modifiable risk factor for CVD (Allen at al., 1996).
Hyperlipidemia constitutes a foremost etiopathological
factor for atherosclerosis (Banerjee and Maulik, 2002)
and is often associated with myocardial infarction and cerebrovascular disorders (Ross, 1999). Hence, alteration
in plasmalipid levels, coagulation proteins, platelets and
fibrinolytic factors may reduce the chance of atherosclerosis (Eitzman et al., 2000). The use of herbal drugs is
well-established in many countries. However, despite the
increasing scientific interest in this field, there is a lack of
summarized data on composition of herbal medicines
and therapeutic applications (Aleksic and Knezevic,
2013). Hence, present study has been planned to evaluate the effects of aqueous extract M. communis (AEM)
on lipid profile and blood coagulation in hyperlipidemia
induced rabbits.

Animal’s treatment protocols

MATERIALS AND METHODS

Estimation of coagulation parameters

Myrtus communis extract
Myrtus communis L. is a medicinal plant endemic to the
Mediterranean area and has been used by locals for its food and
medicinal properties since ancient times (Atzei, 2003). Myrtus species have been reported to be very rich in volatile oils (Satrani et al.,
2006; Shikhiev et al., 1978), phenolic acids and flavonoids (Romani
et al., 1999), tannins (Diaz and Abeger, 1986), anthocyanin
pigments (Martin et al., 1990) and fatty acids (Cakir, 2004). The fruit
of M. communis was grinded and aqueous extract was prepared by
decoction. The grinded fruit was boiled in water (10 parts of water
and 1 part of herb) for 3 h followed by filtration. The filtrate was
further concentrated by boiling to obtain the aqueous extract. The
extract so obtained was kept at -20°C until further use.
Animals
Rabbits were selected as experimental animals in the present
study since biochemical changes produced in rabbits are relatively
similar as observed in humans; rabbits are easily obtainable, eas y
to handle and cost-effecti ve. The study was conducted on 14
healthy white rabbits of both sexes (1100 to 1600 g), housed at the
animal house, Department of Pharmacology, University of Karachi,
under controlled temperature condition of 22±2°C, and humidity (50
to 60%) in an alternating 12-h of light/dark cycle. The animals were
kept in plastic cages and were given green leafy diet and water
regularly. The use of animals in this experiment was in accordance
with the National Institute of Health (NIH) Guide for the Care and
Use of Laboratory Animals (National Research Council, 1996) and
approved by the Ethical Committee of University of Karachi.

The aqueous extract of Myrtus communis L. (AEM) was initially
tested in the dose of 20 mg/kg for 30 days in a group of 5 animals,
but no significant response was observed. New rabbits were then
uniformly divided into 2 groups of 7 animals each that is, control
and treated. Animals of either group received high cholesterol diet
(HCD) regularly for 45 days, 0.125 g/kg cholesterol supplied by
Merck in 0.5% corn oil. After 45 days, animals of treated group
were administered AEM at the dose of 50 mg/kg (Jung et al., 2006)
for 30 days during the first phase of study. Animals of control group
were given saline equal to the volume of respective doses
according to their body weight. During the second phase of study,
animals of treated group were further administered AEM for more15
days making a total period of 45 days and compared with control for
the same period. All substances were administered through oral
route. Blood sam-ples were collected thrice from the ear vein of
animals, first after 45 days of HCD then again after 30 and 45 days
dosing of AEM.
Estimation of lipid profile
Blood sample of about 5 ml were collected in gel tube. Serum was
immediately separated out by centrifuging blood samples on 14K
Humax centrifuge at 3000 rpm for 15 min. Lipid profile were
analyzed on Humalyzer 3000 (semi-automatic chemistry analyzer,
Model #16700) (Human Germany) using standard kits supplied by
Human. Total cholesterol (TC) and low density lipoprotein cholesterol (LDL-C) was estimated by CHOD-PAP method; triglyceride
(TG) by GPO-PAP methods (Trinder, 1969), and high density
lipoprotein cholesterol (HDL-C) by the method of Friedwald et al.
(1972).

Blood sample of about 3 ml were collected in coagulation tubes
containing 3.2% sodium citrate. Plasma was separated by
centrifuging blood samples on 14K Humax centrifuge at 3000 rpm
for 15 min. Thrombin time (TT), prothrombin time (PT), activated
partial thromboplastin time (aPTT) and fibrinogen were measured
by Humaclot duo (Human Germany), using standard reagent kits
supplied by Human (Chan et al., 2007).
Mortality rate
Mortality rates were observed in animals receiving HCD and AEM
during the total period of experiment. The number of animals that
died during these intervals was also noted.
Statistical analysis
All values were compared with the control by taking mean and
standard error to the mean using t-test, values of P < 0.05 were
considered as significant and P < 0.01 as highly significant. All
statistical procedures were performed according to the method of
Alcaraz and Jimenez (1989).

RESULTS
Mortality rate
No death was observed in any group of animals during
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Table 1. Effects of Myrtus communis on lipid profile after 30 days.

Animal group
Control
Myrtus communis

Cholesterol
132.4±22
76.0±6.5

Parameter (mg/dl)
Triglyceride
HDL-C
234.0±17
4.49±0.75
**149.9±7.5
*2.68±0.26

LDL-C
176.7±7.4
132.7±14.0

n = 7. Average value±SEM *P < 0.05 significant as compared to control. **P < 0.01highly significant as compared
to control

Table 2. Effects of Myrtus communis on lipid profile after 45 days.

Animal group
Control
Myrtus communis

Cholesterol
85.2±18
44.4±3.4

Parameter (mg/dl)
Triglyceride
HDL-C
115.4±17
1.743±0.16
*61.2±9.7
1.72±0.08

LDL-C
141.4±12
**58.11±1.3

n = 7. Average value ± SEM. *P < 0.05 significant as compared to control. **P < 0.01highly significant as
compared to control

the total period of experiment.

Lipid profile
Table 1 gives the comparison of serum total cholesterol
(TC), triglyceride (TG), high density lipoprotein (HDL-C),
low density lipoprotein (LDL-C) levels in animals of
control and treated groups after 30 days, while a similar
comparison between the same groups of animals after
45 days is presented in Table 2. Animals which
received AEM for 30 days showed highly significant and
significant decrease in the levels of TG and HDL-C that
is, 149.9 ± 7.5 mg/dl and 149.9 ± 7.5 mg/dl in comparison to control values that is, 234.0 ± 17.0 mg/dl and
4.49 ± 0.75 mg/dl, respectively. Conversely there was no
significant change in the levels of TC and LDL-C levels at
the completion of dosing. Animals which received AEM
for 45 days showed highly significant and significant
decrease in the level of LDL-C and TG that is, 58.11 ±
1.3 mg/dl and 61.2 ± 9.7 mg/dl in comparison to control
values that is, 141.4 ± 12.0 mg/dl and 115.4 ± 17 mg/dl.
However the other parameters were not altered
significantly at the end of dosing.

Coagulation parameters
Table 3 discloses the comparison of thrombin time (TT),
partial thrombin time (PT), activated partial thromboplastin time (aPTT) and fibrinogen time in animals of
control and treated animals, while a similar comparison
between the same groups of animals after 45 days is
presented in Table 4. Animals given AEM for 30 days
showed significant increase in fibrinogen time that is,
57.3 ± 13 s as compared to control that is, 26.01 ± 2.9 s.

However there were no significant changes in TT, aPTT
and PT at the completion of dosing. Animals given AEM
for 45 days showed highly significant increase in TT that
is, 24.7 ± 1.9 s as compared to control, that is, 16.56 ±
1.4 s. However the other parameters were not altered
significantly.

DISCUSSION
AEM have been found to reduce LDL-C and increase
fibrinogen time that is, decrease fibrinogen level which
seems to be of clinical importance since there are studies
which shows that increased fibrinogen has been associated with cardiovascular risks. Fibrinogen increases
cardiovascular risk by several mechanisms since it specifically binds to activated platelets via glycoprotein IIb/IIIa,
contributing to platelet aggregation, promotes fibrin
formation and increase plasma viscosity (James et al.,
2000).
Hypercholesterolemia is a strong risk factor for
producing atherosclerosis. There is a strong relationship
between blood lipids and coagulation parameters since
acute changes in plasma lipids appear to have significant
effects on factors affecting thrombosis (Eitzman et al.,
2000). Coagulation abnormalities are usually present in
critically ill patients and may contribute to morbidity and
mortality; hence requires rapid examination to establish
the underlying cause and to initiate corrective and
supportive treatment (Marcel and Steven, 2006). Thus in
the present study, highly significant decrease in LDL-C
after 45 days and significant increase in the fibrinogen
time after 30 days seems to be very important from clinical
point of view since there has been a connection between
augmented LDL-C and atherosclerosis. High plasma LDLC concentration is one of the major risk factor for
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Table 3. Effects of Myrtus communis on blood coagulation after 30 days.

Animal group
Control
Myrtus communis

TT
17.84±1.7
30.5±4.0

Parameter (seconds)
PT
aPTT
7.11±0.6
30.5±6.2
6.2±0.26
41.0±4.2

Fibrinogen
26.01±2.9
*57.3±13

n = 7. Average value ± SEM. *P < 0.05 significant as compared to control.

Table 4. Effects of Myrtus communis on blood coagulation after 45 days.
Animal group
Control
Myrtus communis

TT
16.56±1.4
**24.7±1.9

Parameter (seconds)
PT
aPTT
5.871±0.22
33.04±3.5
5.60±0.13
39.3±3.6

Fibrinogen
26.41±2.3
38.7±5.9

n = 7. Average value±SEM. **P < 0.01 highly significant as compared to control.

atherosclerosis (Ross, 1999).
There are studies which suggest that reducing LDL-C
decreases the risk of CVD (Aghasadeghi et al., 2008).
The decrease in LDL-C by AEM, may be due to the
presence of myrtle oil (Jung et al., 2006), while natural
compounds semi myrtucommulone and myrtucommulone
A may also be responsible for potential anti-atherogenic
effect of Myrtus communis (Rosa et al., 2008).
Hypercholesterolemia induces oxidative stress, since it
increases the formation of reactive oxygen species from
membrane phospholipids during prostaglandin synthesis.
Thus antioxidants and hypolipidemic agents suppress the
development of hypercholesterolemic atherosclerosis and
induce regression of atherosclerosis (Paul and Kailash,
2003). Therefore suppression of atherosclerosis is
associated with decrease in oxidative stress and serum
lipids (Kabiri et al., 2011). Hence it may be concluded
that M. communis may have some role in the prevention
of atherosclerosis due to its hypolipidemic and antiinflammatory effects.
Present study also revealed significant increase in TT
that indicates deficiency of fibrinogen or inhibition of
thrombin (Lane et al., 2005). Hence prolonged TT may be
the results of reduced activity of coagulation factors
because factors IX and X (Di Cera, 2008), XI and XII are
essentially required for thrombin generation (Gailani et al.,
2007). Present study also revealed significant increase in
fibrinogen time that is, decreased fibrinogen level after 30
days at 50 mg/kg dose. There are studies which show that
increases in the fibrinogen levels are a strong risk factor
for the development of CVD (Barazzoni et al., 2000; Zhao
et al., 2011). Hence, AEM reduces the risk of vascular
diseases by reducing the fibrinogen level.
Conclusion
The present study was conducted to explore the effects

of AEM on lipid profile and blood coagulation. The
overall results of the study reveal AEM to be effective as
hypolipidemic agent in the dose of 50 mg/kg and also
have an effect on blood coagulation parameters which
may be of value in CVD.
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