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DETERMINATION OF IN VITRO ANTICOAGULANT
EFFECT OF ACACIA NILOTICA EXTRACT ON
NORMAL HUMAN BLOOD SAMPLES

ABSTRACT

Herbal medicines are attractive as therapeutic agents for treating different disease either alone or
in combination with chemical drugs. Among these, Acacia nilotica have activities such as
antimalarial, antioxidant, antifungal and many other activities. This study aimed to determine the
effect of Acacia nilotica on coagulation parameters including whole blood clotting time, clot
lysis and clot retraction with different concentrations of aqueous extract of Acacia nilotica. The
study was conducted in Al-Zaiem Al-Azhari University among 20 apparently healthy
individuals during the period between August to September 2021. Whole blood clotting time was
measured for blood specimens after the addition of different concentrations of Acacia nilotica
aqueous extract (50%, 75% and 100%). After clotting, clot retraction was evaluated and clot
lysis time was measured. The results revealed that; the whole blood clotting time was
significantly increased after the addition of the extract in relation to the concentration (P value
for 75% = 0.012, and 100% = 0.000). Moreover; clot retraction test results were significantly
affected by the addition of various concentrations of the extract (P values < 0.05), while no
significant effect was observed in clot lysis time after the addition of various concentrations of
A.nilotica extract. The study concluded that the aqueous extract of A. nilotica have an in vitro

anticoagulation effect on human blood. This effect is related to the concentration of the extract.
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1. INTRODUCTION

Herbal medicine (also herbalism) is the study of pharmacognosy and the use of medicinal plants, which
are a basis of traditional medicine [1].There is limited scientific evidence for the safety and efficacy of
plants used in 21st century herbalism, which generally does not provide standards for purity or dosage [2]

.The scope of herbal medicine commonly includes fungal and bee products, as well as minerals, shells




and certain animal parts. Herbal medicine is also called phytomedicine or phototherapy [3] Medicinal
plants have been used as source of medicine in virtually all cultures. During the last decade, the use of
traditional medicine (TM) has expanded globally and continues to gain more popularity. It has continued
to be used not only for primary health care of the poor in developing countries, but also in countries where
conventional medicine is predominant in national health care system [4] Almost one fourth of
pharmaceutical drugs are derived from plant. Herbal medicine is used to treat many conditions, such as
asthma, eczema, premenstrual syndrome, rheumatoid arthritis, migraine, menopausal symptoms, chronic
fatigue, irritable bowel syndrome and cancer [5].

Acacia nilotica is a single stemmed plant, grows to 15-18 m in height and 2-3 m in diameter. Pods and
seeds: pods are 7-15 cm long green and to Mentos (when immature) or greenish black (when mature).
Seeds are 8-12 per pods, compressed, ovoid, dark brown shining with hard taste [6]. Acacia species
contains secondary metabolites including amines and alkaloids such as cyanogenic glycosides, cyclitols,
fatty acids and seed oils, fluoroacetate, gums, no protein amino acids, trepans, flavonoids and condensed
tannins [7].

In a previous study which was carried on the extract of acacia showed that it has anti-thrombotic activity
through its capacity to block platelet aggregation mediated by platelet agonist [8].Other study the effect on
aqueous pod extract of acacia on platelets , white blood cells and clotting time in albino rats; the result
showed the aqueous extract of A.nilotica in treated rats found  significantly (p<0.05) increase WBcs
count when compared to control group [9].

Thrombosis is a common pathology underlying ischemic heart disease, and venous thromboembolism
that is responsible of mortality for about one out of four deaths worldwide. Anticoagulant therapies are
used for the treatment and prevention of such events, but their efficiency in the protection against hyper
coagulable diseases is variable and at the other hand there is a risk of drug side effects. This study aimed

to evaluate the anticoagulant effect of A.nilotica aqueous extract on normal blood samples.

2. MATERIAL AND METHODS

This experimental study was conducted in Alzaiem Al-Azhari University during period from August to
October 2021. The study was conducted on normal blood samples from apparently healthy individuals.
This study received ethical clearance from the Research Board at the faculty laboratories sciences
university of Al-zaiem Al- zhari. Informed consent was taken from each subject before blood collection

Extraction was carried out according to method described by UMAN,B et al [9]. Acacia nilotica was
obtained from the market in Khartoum state. The pods of acacia nilotica were air dried at room
temperature for three weeks .The crushing of the pods was done in the laboratory using pestle and
mortar. 200g of powdered pod was weight and mixed with distil water in conical flask. The mixture was
shaken and boiled for 1 hour before it was filtered. The filtrate was then concentrated in a rotatory

evaporator and stored at 4°C until used.



2.1. INVITRO WHOLE BLOOD CLOTTING TIME:

Four test tubes were placed in in water bath at 37 °C. For three tubes, 100 ul of extract were added. Then
venous blood (5.0 ml) was collected and the stop watch was started. Blood sample were distributed
between tubes (1.5 ml was added in each tube). All tubes were examined periodically for clotting by
inverting the tube by side, once no blood movement is observed, the timer is stopped and the clotting time

is reported.

2.2.IN VITRO CLOT RETRACTION TIME:
The test was performed in the tubes used for the determination of whole blood clotting time. After clotting,

the degree of retraction was determined as bad or good according to visual inspection of the clot.

2.3. INVITRO CLOT LYSIS TEST:
From the above tubes, serum was discharged and the weight of the clot was measured. The difference in
clot weight between tubes containing extract and those without extract was calculated. Weight of clotted
blood (AW) was taken by subtracting the pre-weight (W1)
From the weight of clot containing tube (W2) as, AW = W2-W1. The equation for calculating weight
of clot is given below:
Clot weight = weight of tube containing clot - weight of empty tube.

e 100 uL of extract added to the clot containing tubes for test.

e 100 pL of D.W added to the clot containing tube for the control tube.

¢ Nothing is added to the clot containing tube for normal test.
All the tubes were incubated at 37°C for 90 mins and weighed again for getting the weight variation
among the pre weight and final weight for the determination of clot lysis.
Descriptive statistics were used to summarize data. Data were expressed as mean and standard
deviation (S.D). Comparisons of means were performed by Analysis of variance (ANOVA) and chi square
tests. For all tests, P values of less than 0.05 were considered statistically significant. All data analysis

were conducted by SPSS (Statistical Package for Social Sciences) version 16.0.

3. RESULTS

In this study, for all concentrations of A.nilotica (50% ,75% ,100% ) there was significant variation in clot
retraction test (P value <0.05) (Table 2).

In contrast, for concentration of A. nilotica (75%, 100%), there was significant variation in whole blood
clotting time when compared with D.W (P values = 0.012 and 0.000 for 75% and 100% respectively).
Further, for all concentrations of Acacia nilotica (50%, 75%, and 100%), there was no significant variation

in clot lysis test when compared with D.W (P value > 0.05).



Table (1) : Comparisons of mean clotting time results in different concentrations of

Acacia nilotica

Variables (I) [Variables (ll) Mean of clotting time (I) Mean of clotting time (II) P value
D.W 50 % 10.2+4.3 0.428
75 % 7.3+0.6 16.5+11.8 0.012*
100 % 30.9+£18.6 0.000*
50 % 75 % 16.5+11.8 0.077
10.2+4.3
100 % 30.9+18.6 0.000*
75 % 100 % 165+ 11.8 30.9+£18.6 0.000*
*P value < 0.05 indicates significant difference
Table (2): Comparisons of mean clot lysis time in different concentrations of Acacia
nilotica
Variables (1) Variables (Il) Mean of clot lysis (I) Mean of clot lysis (Il) P value
D.W 50 % 88.6 + 18.8 0.290
75 % 80.1 £ 28.7 88.5+24.8 0.295
100 % 81.9+27.9 0.823
50 % 75 % 88.5+24.8 0.990
.6+ 18.
100 % 88.6+188 81.9+27.9 0.403
75 % 100 % 88.5+24.38 81.9+279 0.410

Table (3): Association of clot retraction and different concentrations of Acacia nilotica

Variables Clot retraction P value
Good Bad

D.W 20 (100.0%) 0 (0.0%) 0.002*

50 % 14 (70.0%) 6 (30.0%)

75 % 12 (60.0%) 8 (40.0%)

100 % 9 (45.0%) 11 (55.0%)

Total 55 (68.8%) 25 (31.2%)

4. DISCUSSION

Acacia nilotica consist of different chemicals such as: calcium, magnesium, ascorbic acid, tannin and

other components. Immature pods of A.nilotica act as anticancer, anti-platelet and antioxidants. It has

been demonstrated that, the extract of A.nilotica blocks platelets aggregation mediated by platelet

agonists.

The aim of the current study was to determine the effect of A.nilotica on coagulation tests including

whole blood clotting time, clot lysis and clot retraction. The results showed significant increase in clotting

time with different concentration of A.nilotica (75%, 100%). This result agree with an American study




which showed that, the addition of aqueous extract with concentrations of (100% ,200% and 400%)
caused elevated mean clotting time of normal blood samples (9.6 ,20 ,9.5) respectively[9].

Another fining of this study was the significant change of clot retraction after the addition of aqueous
extract of A.nilotica with different concentrations. This result agree with study done by Mariyam R in
India, which showed that it have thrombotic activity through its capacity to block platelet aggregation
mediated by platelet agonist [8].

Regarding clot lysis test, the results of this study clearly showed that increase concentration of A.nilotica
had no effect on the test result. This result is agree with study done by Mayada Mohammed in Sudan

2021 on extract of A. nilotica , which showed no significant in clot lysis test [10].

5. CONCLUSION

Results of this study showed an in vitro significant effect of A.nilotica extract on coagulation tests whole
blood clotting time and clot retraction, related to the concentration of the extract.
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