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ABSTRACT

Objective: Bleeding complications are a common concern with the use of combination of antiagregations and anticoagulant agents especially on 
acute coronary syndrome treatment. In selected situations such as life-threatening, reversing may be desired, but no specific antidotum for the newer 
agents such as enoxaparin, fondaparinux, levirudin, bivalirudin, and argatroban. Ageratum conyzoides L is a medicinal plants that have a hemostatic 
effect. The objective of the study is to know the hemostatic effect of A. conyzoides L to induction of acetosal, clopidogrel, and enoxaparin.

Methods: A  total of 20 mice are divided into five groups that are normal, negative, positive, Test I and II. There were no treatment for normal, 
induction of drugs combination for negative, induction of drugs combination and tranexamic acid for positive, induction of drugs combination and 
ethanolic extract of A. conyzoides L (100 mg/Kg BW) for Test I, induction of drugs combination and ethanolic extract of A. conyzoides L (250 mg/Kg 
BW) for Test II.

Results: The Test Groups I and II showed reversing of clotting time to normal baseline and shown a significant difference (p<0.05) compared with the 
negative group. In addition, the Test Groups I and II showed significant difference (p<0.05) of bleeding time compared with the negative group and 
the Test II (250 mg/Kg BW) shown reversing of bleeding time to normal baseline.

Conclusion: The hemostatic effect showed by ethanolic extract of A. conyzoides L to induction of combination acetosal, clopidogrel and enoxaparin 
are very valuable for reversing agent novel.
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INTRODUCTION

Cardiovascular disease is the leading cause of death in the world in 
2012 followed by cancer, respiratory disease, and diabetes mellitus [1]. 
In Indonesia, ischemic heart disease is the second cause of death in 
2012 after stroke [1]. Acute coronary syndrome included as ischemic 
heart disease. Acute coronary syndrome be marked by atherosclerosis 
on the coronary artery of the heart [2]. Development of atherosclerosis 
takes 10-15 years and related with high of blood fat level (cholesterol, 
triglyceride, and low-density lipoprotein) and be accompanied by 
inflammation reaction [2,3].

Pharmacotherapy handling in patients with coronary artery disease 
involves the use of bloodthinning drugs such as aspirin, clopidogrel, 
and an anticoagulant (enoxaparin, fondaparinux, bivalirudin, and 
unfractionated heparin) or in combination [3-5]. The use of these drugs 
has been shown to reduce morbidity and mortality [6,7]. Cilostazol 
may administrate with the combination of another blood thinning 
drugs for acute coronary syndrome [8,9]. However, the use of blood 
thinning drugs can increase the risk of bleeding and life-threatening 
of patients [10,11]. In selected situations, reversing this effect may be 
desired. Bleeding incidents on acute coronary syndrome caused by 
enoxaparin administration reach 4.7% [12].

Until now, there is not an antidote, especially to medications such as 
blood thinners newest class of low molecular weight heparin (LMWH) 
(enoxaparin), fondaparinux, levirudin, bivalirudin, and argatroban, 
including antiplatelet such as clopidogrel and aspirin. Protamine 
as specific antidotes for unfractionated heparin only able to restore 

60% of coagulation in the class of LMWH (enoxaparin), and provide 
a very small activity in the fondaparinux [13,14]. As for aspirin and 
clopidogrel, reversal treatment only through platelet transfusions [11].

Ageratum conyzoides L is a traditional herbal medicines and has 
been known to have a hemostatic effect and has proven preclinical 
either in the form of decoction or in the form of the extract [15,16]. 
In addition, this plant has much use in medication such as ophthalmia, 
colic, ulcers, wound healing, antipyretic, infectious disease, headache, 
dyspnea, antiasthmatic, antispasmodic, uterine trouble, fever, measles, 
snake bites, pain associated, and diarrhea [15,17]. Therefore, this 
work was undertaken to investigate the possible hemostatic effects of 
the ethanolic extract of A. conyzoides L to male mice with induction of 
combination acetosal, clopidogrel, and enoxaparin.

METHODS

Animal
A total of 20 Swiss Webster strains of male mice weighing between 20 and 
30 g were used. The mice were divided into five groups of four animals 
each group. The mice were purchased from School of Life Science, 
Institute Teknologi Bandung, Indonesia. The mice were housed in wire 
mesh cages under standard conditions (temperature, 25-30°C, 12 hrs 
lights, and 12 hrs dark cycles) and allowed to acclimatize for 5 days. The 
mice were fed with standard pellets diet, and water was given ad libitum.

Chemical
Acetosal (PT. Darya Varia), clopidogrel (PT. Kalbe Pharma), enoxaparin 
(PT. Sanofi), ammonium hydroxide, chloroform, hydrochloric acid, 
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dragendorff dan mayer reagents, magnesium, amyl alcohol, gelatin, 
ferrous (III) chloride, potassium hydroxide, diethyl ether, vanillin, 
H2SO4, acetic acid, carboxymethylcellulose-Na (Merck), and ethanol 
96% (PT. Brataco).

Preparation of plant extract
Fresh leaves of A. conyzoides L were collected from Rajapolah district, 
Indonesia. Plant identification and authentication were done by the 
Herbarium of School of Life Sciences, Institute Teknologi Bandung, 
Indonesia. The leaves were washed in tap water and shade-dried 
after which they were reduced into a fine powder by grinding and 
macerated for 72 hrs in ethanol (95%  v/v) at room temperature. It 
was subsequently filtered with Whatman filter paper to separate the 
filtrate from the residue. The filtrate was subsequently concentrated 
using a rotary vacuum evaporator to obtain the solid extract. The solid 
extract was then stored in capped bottles in a refrigerator at 4°C until 
required.

Phytochemical screening
Phytochemical screening was conducted on the inspection of secondary 
metabolites such as alkaloid, flavonoid, saponin, tannin, polyphenol, 
sesquiterpene, monoterpene, steroid, triterpenoid, and quinone. The 
phytochemical screening was conducted complied to Farnsworth 
methods (1966) [18].

Characterization of plants
Simplicia characterization examination was conducted on the 
examination of moisture content, ash content, acid insoluble ash, water 
soluble extract, and ethanol soluble extract. The characterization was 
conducted complied to Department of Health of Indonesia (2000) [19].

Experimental procedure
The study was conducted on five groups of male mice. Each group 
contained four mice and was placed in a different cage for proper 
identification. The control group was not given any treatment, negative 
group was given combination of acetosal (0.26 mg/20 g BW mice/day), 
clopidogrel (0.2 mg/20 g BW mice/day), and enoxaparin (0.02 mg/20 g 
BW mice in two divided dose/day) for 3 days and then 60 minute later 
was given placebo (CMC 1%), positive group was given combination of 
acetosal (0.26  mg/20  g BW mice/day), clopidogrel (0.2  mg/20  g BW 
mice/day), and enoxaparin (0.02  mg/20  g BW mice in two divided 
dose/day) for 3 days and then 60 minute later was given tranexamic 
acid (1.3 mg/20 g BW of mice), while Test Groups I and II were given 
combination of acetosal (0.26  mg/20  g BW mice/day), clopidogrel 
(0.2 mg/20 g BW mice/day), and enoxaparin (0.02 mg/20 g BW mice 
in two divided dose/day) for 3 days and then 60 minute later was given 
different concentrations (100 and 250 mg/kg) of ethanolic extract of 
A. conyzoides L orally. All procedures involving the use of animals in this 
study complied to the guidelines for the Care and Use of Laboratory 
Animals [20].

Determination of bleeding time
The determination of bleeding time using the modified Duke [21]. The 
tail of each animal from each group carried out disinfection using 70% 
alcohol. Then, the tail end of the cut using a scalpel (lancet) disposable 
and a stopwatch started as soon as possible when bleeding occurs. The 
tailpiece then swabbed using filter paper every 15  seconds until the 
filter paper no longer stained with blood. Bleeding time is determined 
when the blood stops flowing from the cut tail.

Determination of clotting time
Determination of clotting time using the procedure described Cole [22]. 
The tail of each animal from each group carried out disinfection using 
70% alcohol. Then, cut using a scalpel (lancet) disposable. The tail of 
each animal immediately put into a glass test tube which had previously 
been heated and maintained in a temperature of 37°C, after the tube 
quickly placed back in the water bath with a temperature of 37°C so 
as to resemble the body temperature. The stopwatch is turned on as 
soon as possible when the blood is inserted in the glass tube test to 

determine clotting time that is characterized by the formation of blood 
which resembles gelatin.

Statistical analysis
All data were presented as mean ± SE. One-way ANOVA was used 
to analyze the data, followed by a post-hoc test (least significance 
different). The results were considered significant at (p<0.05).

RESULTS

Phytochemical screening
The phytochemical screening of A. conyzoides L shown positive results 
for tannin, polyphenol, steroid, triterpenoid, quinone, and flavonoid. 
In addition, it was showed negative results for alkaloid, saponin, 
sesquiterpene, and monoterpene as showed on Table 1.

Characterization of plants
The moisture contents of A. conyzoides were 9±4.24%, while of total 
ash, acid insoluble ash, ethanol soluble extract, and water soluble 
extract are 13.75±1.56%, 4.09±1.15%, 5.83±0.45%, and 2.33±0.57%, 
respectively, as showed on Table 2.

Table 1: Result of phytochemical screening of A. conyzoides L

Secondary metabolite Results
Alkaloid ‑
Saponin ‑
Sesquiterpene and monoterpene ‑
Tannin and polyphenol +
Steroid and triterpenoid +
Quinone +
Flavonoid +
A. conyzoides: Ageratum conyzoides

Table 2: Result of characterization of A. conyzoides L

Characteristic Results (%)
Moisture contents 9.00±4.24
Total ash 13.75±1.56
Acid insoluble ash 4.09±1.15
Rendement 26.99
Water soluble extract 5.83±0.45
Ethanol soluble extract 2.33±0.57
A. conyzoides: Ageratum conyzoides

Table 3: Results of bleeding time

Group Average of 
bleeding time (s)

Normal 2904.75±74.28*
Negative 4567.25±117.43
Positive (tranexamic acid 1.3 mg/20 g BW) 4162.75±122.67*
Test I (extract A. conyzoides L 100 mg/Kg BW) 3720.25±97.19*
Test II (extract A. conyzoides L 250 mg/Kg BW) 3077.00±139.21*
Results are expressed as mean±SD *explain significant difference compared 
with the negative control, A. conyzoides: Ageratum conyzoides

Table 4: Results of clotting time

Group Average of 
clotting time (s)

Normal 90.5±5.81
Negative 105±12.06
Positive (tranexamic acid 1.3 mg/20 g BW) 101.5±16.97
Test I (extract A. conyzoides L 100 mg/Kg BW) 87.25±4.96*
Test II (extract A. conyzoides L 250 mg/Kg BW) 83.25±3.49*
Results are expressed as mean±SD *explain significant difference compared 
with the negative control
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Bleeding time
The result of the timing of the bleeding state that induction using a 
combination of aspirin, clopidogrel, and enoxaparin provide increased 
time bleeding significantly from the negative control group (p<0.05) when 
compared to the normal group. Meanwhile, the positive control group, Test 
I and II provides a decrease in bleeding time was significantly (p<0.05) 
when compared to the negative control group as showed on Table 3.

Clotting time
The results of the determination of clotting time stating that induction 
using a combination of aspirin, clopidogrel, and enoxaparin provide 
increased time clotting time although not significant from the negative 
control group (p>0.05) when compared to the normal group. Group Test 
I and II provides a reduction in clotting time was significantly (p<0.05) 
when compared to the negative control group. While the positive control 
group did not give a significant difference of clotting time reduction 
(p>0.05) when compared to the negative control as showed on Table 4.

DISCUSSION

The objective of characterization simplicia of A. conyzoides L is to meet 
the requirements set, known quality and ensure specific characteristics 
simplicia used for testing [23]. Differences in characteristics can 
provide different results on their activities. The results of water content 
are 9±4.24%. The value is clear that the water content of crude drugs 
used is in accordance with the requirements set which must be <10%. 
This is because the high levels of water can reduce the quality simplicia 
and lead to the growth of mold or bacteria. The results of acid insoluble 
ash are 4.09±1.15%, and it is showed the contents of sand and another 
components such as silica. While phytochemical screening conducted 
to determine the content of secondary metabolites contained in 
A. conyzoides L and the results of the screening showed positive of 
flavonoids and tannin. Both of these are secondary metabolites that 
provide hemostatic efficacy [24-26]. Tannin is a compound that has 
a physiological effect on the plant itself, which is to stop the bleeding 
when there is damage to the plant tissues [24].

In the determination t of bleeding time, the negative control group was 
significantly different (p<0.05) when compared to the normal group. 
The increase in bleeding time caused by the negative control group 
induction of a combination of aspirin, clopidogrel, and enoxaparin. 
Aspirin and clopidogrel are a compound that can inhibit platelet 
aggregation through the inhibition to the formation of thromboxane 
A2 and through inhibition at P2Y12 receptor so that the molecule 
of adenosine diphosphate released from platelets that have been 
activated cannot bind to its receptor, resulting in down-regulation of 
adenylyl cyclase, inactivation complex GPIIb/IIIa and inhibit binding of 
fibrinogen [3,27,28]. As for enoxaparin is a group of LMWH to prevent 
the occurrence of coagulation through the inactivation on factor Xa 
and also have a small effect on factor IIa (Thrombin) [29]. In the Test 
Groups  I and II trials reduction of the bleeding time were significant 
(p<0.05) than those in the negative. In addition, the Test Groups I and 
II trials also provide reduction effect significant difference (p<0.05) 
when compared to the positive control group. In the Test Group II, the 
effect of decreasing the bleeding time nearing bleeding time value in 
the normal group (p>0.05). In the positive control group, provides no 
significant difference (p<0.05) to the negative control group and did 
not give a reduction in bleeding to normal levels as the Test Group II, 
marked the significant difference with the normal group (p<0.05). This 
indicates that the Test Group II can restore an increased bleeding time 
induced by the combination of aspirin, clopidogrel, and enoxaparin 
to a normal bleeding time (baseline). The ability of ethanol extract of 
A. conyzoides L in reducing the bleeding time may through increased 
concentration of platelets, platelet activation, and extrinsic factors 
(factor VII and X) since the determination of bleeding time induced 
by anti aggregation platelets (aspirin, clopidogrel) and anticoagulants 
(enoxaparin) previously as well as the bleeding time to assessment of 
platelet function. In addition, the procedure used of this determination 
through cut the tail resulting tissue damage of the experimental 

animals, thus activating the extrinsic pathway through the release of 
tissue factors [30].

In the determination of clotting time showed increased of clotting 
time in the negative control group when compared to the normal 
group although not significantly different. The increase in clotting time 
caused by the negative control group induction of a combination of 
aspirin, clopidogrel, and enoxaparin. Meanwhile, in the Test Groups  I 
and II trials reduction of clotting time were significant (p<0.05) when 
compared to the negative group. The Test Groups  I and II trials can 
reduce clotting time until the normal clotting time (baseline). While 
the positive control group did not give a time reduction of clotting time 
(p>0.05) when compared to the negative control. Clotting time test is 
a qualitative test to ensure the involvement of intrinsic factor [15,31], 
so the reduction of clotting time until reach the normal time may be 
attributable to an increase in one or several intrinsic factors (I, II, V, VIII, 
IX, X, XI, XII) [16].

CONCLUSION

Based on the research that has been conducted, it can be concluded 
that the ethanolic extract of leaves babadotan (A. conyzoides L) 
has a hemostatic effect to the induction of combination of aspirin, 
clopidogrel, and enoxaparin. The hemostatic effect of the extract may 
through activate the extrinsic and intrinsic pathways. The extract of 
A. conyzoides L can be used as an antidote candidate to internal bleeding 
caused by a combination of aspirin, clopidogrel, and enoxaparin in the 
management of acute coronary syndrome.
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