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Article Info: Abstract

Data on the anticoagulant power of Uvaria chamae, a plant used in traditional medicine,
remain unknown despite its many therapeutic and biological virtues. The present study
aimed to compare the anticoagulant effects of aqueous macerate, ethanolic macerate and
aqueous decoction of U. chamae leaves. The anticoagulant activity of macerated and
decocted U. chamae was evaluated in vitro against endogenous and exogenous coagulation
pathways in a pool of displaced normal plasmas. These two pathways are explored using
two global and chronometric tests including Cephalin-Kaolin Time (TCK) and Prothrombin
Time (TQ). The results obtained revealed that the incubation time of U. chamae macerates
and decoctions with plasma significantly influences their anticoagulant power. This
evaluation showed that these macerated and decocted products exerted anticoagulant
power at concentrations dependent on these two coagulation pathways. This anticoagulant
power at the level of the aqueous decocted was more significant (P < 0.001) on these two
coagulation pathways but it was more marked on the endogenous pathway than on the
exogenous pathway. This anticoagulant power at the level of the aqueous decocted was
more significant (P < 0.001) on these two coagulation pathways but it was more marked on
the endogenous pathway than on the exogenous pathway. This Ivorian plant could thus be
considered as a natural source of anticoagulant agents for medicinal purposes.
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most commonly used are heparins that act on coagulation
with the anti-thrombin cofactor, which is a physiological
inhibitor of coagulation. Although heparins are indicated in
the prophylaxis and treatment of thromboembolic diseases,
they often cause allergies due to their animal origin and
nevertheless expose to a risk of thrombocytopenia 3.

INTRODUCTION

Cardiovascular disease, which causes many deaths each
year, remains a public health problem 1. Thrombosis is one
of the main causes of thromboembolic disorders affecting
thousands of people worldwide 2. It also causes strokes,
ischemic heart disease, traumatic injuries and hypertension.
The treatment of thrombosis uses thrombolytic agents with
anticoagulant and antiplatelet activity.

In this context, the use of medicinal plants becomes an
important alternative route for the search for new natural

anticoagulant molecules with fewer side effects.
Thus, anticoagulants play an essential role as mediators in

the treatment and prevention of thromboembolic disorders
2, By inhibiting clotting, they prevent the formation of blood
clots so as to prevent the onset of diseases where these
formed clots will migrate and clog small vessels.

Among these medicinal plants, Uvaria chamae P. Beauv. is a
medicinal plant widely used in Cote d'Ivoire in the treatment
of dysentery, wounds, haemorrhages, sore throats and
respiratory disorders ¢7. Multiple extracts from different
parts of the species have reportedly expressed significant
activities in the treatment of dysentery, cancer and diabetes
89, Other previous studies have shown the antibacterial,

In addition, many anticoagulants used act at different levels
of the coagulation cascade and are divided into three classes:

two classes of classic anticoagulants (heparin and anti-
vitamin K) and the class of newer anticoagulants 342, The
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antioxidant 8, and anti-inflammatory 10 powers of Uvaria
chamae.
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However, in spite of some studies carried out on this plant,
the data on the anticoagulant activity of Uvaria chamae
remain unknown.

The present study aims to compare the anticoagulant effects
of aqueous macerate, ethanolic macerate and aqueous
decoction of U. chamae leaves.

MATERIAL AND METHODS

Plant material

The leaves of Uvaria chamae were washed in distilled water,
cut into small pieces and then dried at room temperature
(25 to 30 °C) to better preserve the molecules sensitive to
heat and light for three weeks. These dried leaves were
ground into a fine powder using a traditional mortar. The
powder obtained was stored in an airtight bottle. This
powder was used to prepare the various macerated and
decocted leaves.

Preparation of aqueous macerate and ethanolic
macerate 96%

Aqueous and ethanolic macerate 96% of Uvaria chamae
leaves were prepared according to the method of 11 with
slight modifications as reported by 12 in their previous work.
One hundred grams (100 g) of powder of this plant was
macerated in 1 liter of distilled water under agitation with a
blinder (Nasco®, China) for the aqueous macerate. As for
the 96% ethanolic macerate, a mass of twenty grams (20 g)
of powder was macerated in 160 ml of ethanol (96%).

Then, the mixture of each macerate was wrung out in a clean
cloth square, filtered successively twice on absorbent cotton
and once on filter paper (Whatman® 3mm paper). This
filtrate was then slowly dried in an oven at 50°C for 72 hours
for each macerate.

Finally, the powder obtained (total aqueous macerate or
96% ethanolic macerate) was stored in an airtight jar and
kept in the refrigerator at +4 °C 13.

Preparation of aqueous decocted

A mass of 100 g of fine vegetable powder has been added to
1 L of distilled water and the mixture is boiled for 15
minutes as described by 12 in their previous work. After
cooling, the decoction (the mixture) was wrung out in a
clean cloth square, then filtered successively twice on
absorbent cotton and once on filter paper (Whatman® 3mm
paper). The resulting filtrate was then slowly dried in an
oven at 50° C for 72 hours. The powder obtained or aqueous
decoction was stored in a sterile and dry bottle.

Preparation of the (standard) displaced plasma pool

The depleted plasma pool is a mixture of depleted plasmas
from 10 samples of untreated healthy individuals, aged 25 to
30 years, with normal and comparable TQ and TCK. The
blood samples to be destroyed came from the immunology
and hematology laboratory of the University Hospital of
Cocody. These different blood samples from each individual
were collected by venipuncture in a plastic tube on a 3.1%
sodium citrate solution in a ratio of 1 volume to 9 volumes of
blood. The unmodified and unprocessed blood was then
centrifuged for 10 minutes at 3000 rpm to obtain a platelet-
poor plasma. The mixture of these displaced plasmas
(standard plasma) was stored at low temperature (-10 C°)
until use 14,
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Measurement of the anticoagulant activity of the
endogenous pathway

The evaluation of the anticoagulant activity of macerated
and decocted U. chamae against the endogenous coagulation
pathway was performed using the Cephalin-Kaolin Time
(TCK) test 15.

This test consists of measuring the clotting time at 37°C of a
displaced and citrated plasma in the presence of
phospholipid (cephalin) which is usually kaolin and calcium
as a trigger 15.

Thus, this anticoagulant activity of macerated and decocted
U. chamae against the endogenous coagulation pathway was
evaluated according to the method described by 14 with
some modifications. In order to determine the incubation
time for optimal anticoagulant activity, 10 uL of the different
macerated and decocted (25 mg/mL) were added to 90 pL of
the platelet-poor plasma. An aliquot of 50 pL of this mixture
was then incubated at 37 C° for variable times (1; 5; 10; 15;
20 and 25 minutes). After incubation, 50 pL of cephalin-
kaolin solution was added and the mixture was reincubated
at 37 C° for 3 minutes. Coagulation was then triggered by
the addition of 50 pL of an aqueous solution of 0.025 M
CaCl2. The coagulation time was determined using an optical
coagulometer (BIO SOLEA 2, France) based on the change in
light transmission from the addition of calcium to the
formation of the fibrin clot.

After determination of the incubation time for obtaining a
high anticoagulant activity, the anticoagulant power of the
different concentrations of macerate, decocted and
Lovenox® (standard anticoagulant in 0.9% NaCl) was finally
evaluated under the same conditions as for the optimal
incubation time.

A longer coagulation time in the presence of the different
macerates and decocted compared to that of the negative
control indicates that these macerates and decocted exert an
anticoagulant activity with respect to this coagulation
pathway.

Measurement of the anticoagulant activity of the
exogenous pathway

Anticoagulant activity against the exogenous coagulation
pathway has been evaluated using a coagulation test called
prothrombin time (PT) or prothrombin level (PT), which
allows for a global exploration of factors in the exogenous
coagulation pathway?5.

This test consists of measuring the clotting time at 37C° of a
platelet-poor plasma in the presence of a mixture of tissue
factor, phospholipids (thromboplastin) and calcium. The
exogenous pathway factors are thus activated and the time
to clot formation is measured?s.

The effect of the different macerated and decocted products
on the exogenous coagulation pathway was evaluated
according to the method described by 14 with some
modifications.

The effect of the incubation time of the different plasma
macerates and decoctions on their anticoagulant power was
determined. Thus, a volume of 10 uL of the different
macerated and decocted products (25 mg/mL) was added to
90 pL of standard plasma. An aliquot of 50 pL of this mixture
was then incubated at 37C° for different times (1; 5; 10; 15;
20 and 25 minutes). After incubation, coagulation was
initiated by the addition of 100 pL of thromboplastin
preincubated at 37 C° for 15 minutes, and the time to fibrin
clot formation was then automatically measured using the
coagulometer.
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After determination of the optimal incubation time for a
better inhibition of the exogenous coagulation pathway, the
anticoagulant power of different concentrations of the
macerated and decocted products was evaluated. It was
carried out under the same conditions and at the optimal
incubation time. A 0.9% NaCl solution was used as a
negative control.

A coagulation time that is longer than that of the negative
control explains why macerated and decocted exert an
anticoagulant effect with respect to this coagulation
pathway4.

Statistical analysis

The graphical representation of the data was made using
Graph Pad Prism 5.0 software (Microsoft U.S.A). The results of
the tests carried out are expressed in average + SD. The two-
way ANOVA test followed by Bonferroni posttests were used
to determine significance rates and multiple comparisons.
The difference between two values is considered significant
when P < 0.05.

Journal of Drug Delivery & Therapeutics. 2021; 11(2-s):82-88

RESULTS
Anticoagulant activities of the endogenous pathway

The results obtained revealed that the incubation time of the
aqueous decoction of U. chamae with plasma has a very
significant influence (P < 0.001) on the anticoagulant power
(Figure 1). Incubation of the negative control (0.9% NaCl)
during the different times (1; 5; 10; 15 and 20 minutes) did
not influence the clotting time. However, in the presence of
the aqueous and ethanolic macerate, a slight elongation of
the insignificant TCK (P > 0.05) was observed (Figure 1).

However, from the first minute, compared to the negative
control (34.36 s), the incubation of the aqueous decocted of
U. chamae with the plasma increased significantly (P <
0.001) with a TCK of 169.57 s (4.93 times higher). In
addition, this incubation recorded TCK of 206.1 s (6.02 times
higher), 217.90 s (6.15 times higher), 291.83 s (8.06 times
higher), and 289.23 s (8.33 times higher) at 5; 10; 15, and 20
minutes, respectively, compared with negative controls
(Figure 1).

It is clear that the aqueous macerate, ethanolic macerate and
aqueous decocted of U. chamae have anticoagulant activity
positively correlated with incubation time. Thus, incubation
for 15 minutes was the preferred time to achieve high
anticoagulant activity against the endogenous coagulation
pathway (Figure 1).
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Figure 1: Effect of incubation time of U. chamae macerated and decocted U. chamae with plasma on the TCK

Each value represents the mean + SEM of three trials. Significance at * P < 0.05, ** P < 0.01, *** P < 0.001 versus Control (-); Aq Mac: Aqueous
Macerate, Eth 96% Mac: Ethanolic Macerate 96%, Aq Dec: Aqueous Decocted, U. cha: Uvaria chamae, TCK: Koalin Cephalin Time

In the second step, the optimum incubation time of 15 min
was chosen for the evaluation of the anticoagulant power of
macerated and decocted U. chamae against the endogenous
coagulation pathway.

The results obtained show that aqueous decoction of U.
chamae is capable of significantly prolonging (P < 0.001) at
TCK-dependent concentrations (Table I).

Furthermore, there is no significant difference (P = 0.05)
between standard plasma (31.27 s) and negative control
(36.20 s) on TCK elongation. Aqueous and ethanolic
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macerate showed a slight increase in TCK elongation (Table
0.

These aqueous and ethanolic macerates of U. chamae do not
have a significant inhibitory effect on the endogenous
coagulation pathway. In contrast to the macerates, the
aqueous decocted of U. chamae at 25 mg/mL has a TCK of
8.05 (291.83 s) times higher than that of the negative control
(36.2 s) and 1.52 times higher than that of Lovenox (191.93
s) at 0.25 mg/mL. However, these prolongations remain well
below that of Lovenox (TCK > 600 s at 0.49 mg/mL) (Table

.
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Table I: Effects of macerate and decoction concentrations of Uvaria chamae and Lovenox on TCK

Samples/Plant extracts Concentration in plasma TCK (seconds)
(mg/mL)
Standard plasma _ 31,27 + 0,64
Control (-) _ 36,20 + 0,82
25 53,43 + 0,67
10 47,90 + 1,07
Aqueous Macerate of Uvaria chamae 5 42,60 £1,02
2,5 38,73+ 0,52
1 37,20 +1,55
25 47,80 + 3,46
10 43,60 + 2,54
Ethanolic Macerate 96 % of Uvaria 5 40,57 £ 0,95
chamae 2,5 38,47 + 0,84
1 37,67 +0,86
25 291,83 £ 27,41 ***
10 233,60 £ 6,39 ***
Aqueous Decocted of Uvaria chamae
5 138,67 + 10,54 ***
2,5 62,97 +3,80 *
1 41,53 +2,48
Lovenox (mg/mL, reference 0,49 > 600 ***
molecule) 0,33 539,07 + 14,93 ***
0,25 191,93 + 25,04 ***

Each value represents the mean + SEM of three trials. Significance at * P < 0.05; ** P< 0.01;

*#* P < 0.001 versus Control (-). TCK: Koalin Cephalin Time

Anticoagulant activities of the exogenous pathway

The results obtained indicated that the incubation time of U.
chamae macerate and decocted with plasma has a significant
influence (P < 0.01) on their anticoagulant power (Figure 2).
Incubation of the negative control (0.9% NaCl) did not
influence the prothrombin time (TQ) at any incubation time
(1; 5; 10; 15 and 20 minutes), whereas in the presence of
macerated and decocted U. chamae, the prolongation of the
TQ was significant and time-dependent (Figure 2).

The aqueous macerate and aqueous decocted of U. chamae
recorded significant and high TQ values of 19.10 s and 32.96
s, respectively, at 20 minutes’ incubation compared to the
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negative control (14.93 s). These TQ were higher than those
at 1; 5; 10 and 15 minutes’ incubation. The ethanolic
macerate U. chamae indicated a significant and high TQ
(19.56 s) at 15 minutes of incubation compared to 1; 5; 10
and 20 minutes of incubation (Figure 2).

Macerated and decocted aqueous U. chamae have
anticoagulant activity positively correlated with incubation
time. Furthermore, 15 minutes’ incubation of the ethanolic
macerate with plasma was the preferred time to achieve high
anticoagulant activity against the exogenous coagulation
pathway. Aqueous and decocted aqueous macerate of U.
chamae showed maximum anticoagulant activity (TQ) after
20 minutes of incubation (Figure 2).
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Figure 2: Effect of incubation time of macerated and decocted U. chamae with plasma on the TQ.

Each value represents the mean + SEM of three trials. Significance to * P < 0.05, ** P < 0.01, *** P < 0.001 versus Control (-), Aq Mac: Aqueous
Macerate, Eth 96% Mac: Ethanolic Macerate 96%, Aq Dec: Aqueous Decocted, U. cha: Uvaria chamae, TQ: Quick Time

Two optimal incubation times (15 min and 20 min) were
retained for the evaluation of the anticoagulant power of the
macerated and decocted plants with respect to the
exogenous route of coagulation.

The results obtained reveal that different macerated and
decocted U. chamae are capable of significantly lengthening
the TQ at TQ-dependent concentrations (Table II).

Furthermore, there is no significant difference (P = 0.05)
between the standard plasma (13.77 s) and the negative
control (15.26 s) on TQ elongation. However, in the presence
of the different U. chamae macerates and decocted, TQ

elongation was significant and increased with concentration
(Table II).

Aqueous and ethanolic macerates of U. chamae had no
significant inhibitory effect (P > 0.05) on the exogenous
coagulation pathway at low concentrations (1; 2.5; 5 and 10
mg/mL), whereas at 25 mg/mL they recorded significant
clotting times (TQ) of 18.47s and 19.57s, respectively. On the
other hand, a more significant inhibitory effect (P < 0.001)
was observed for the aqueous decoction of U. chamae in the
order of 22.27 s, 24.03 s and 27.93 s at 5; 10 and 25 mg/mL,
respectively (Table II).

Table II: Effects of Uvaria chamae macerate and decoction concentrations with plasma on TQ

Samples/Plant extracts

Concentration in plasma
(mg/mL)

TQ (seconds)

Standard plasma

Control (-)

Aqueous Macerate of Uvaria chamae

Ethanolic Macerate 96 % of Uvaria
chamae

Aqueous Decocted of Uvaria chamae

- 13,77 £0,11

- 15,26 £ 0,37

25 18,47 £ 0,90 **
10 15,53 £ 0,42

5 14,47 £ 0,19
2,5 14,20 £ 0,66

1 13,53 +£0,52

25 19,57 + 0,45 ***
10 16,90 £ 0,47

5 15,30+ 0,26
2,5 14,77 £ 0,32

1 13,80+ 0,32

25 27,93 £ 0,71 ***
10 24,03 £ 1,83 ***
5 22,27 £ 0,49 ***
2,5 18,67 £ 0,29 **
1 16,70 £ 0,27

Each value represents the mean + SEM of three trials. Significance at * P < 0.05; ** P < 0.01;

*#* P < 0.001 versus Control (-), TQ: Quick Time
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DISCUSSION

The anticoagulant activity of macerated and decocted U.
chamae was evaluated in vitro against both coagulation
pathways (endogenous and exogenous) in a pool of
displaced normal plasmas using two global and
chronometric assays, cephalin-kaolin time (TCK) and
prothrombin time (TQ).

Firstly, from these two tests, the different macerated and
decoction parts of this plant were incubated with the plasma
for different times in order to determine the optimal
incubation time to obtain a significant anticoagulant activity.

The results obtained revealed that the incubation time of U.
chamae macerated and decocted with plasma significantly
influences their anticoagulant power. Incubation of the
negative control (0.9% NaCl) during the different times (1;
5; 10; 15 and 20 minutes) did not influence the clotting time,
whereas in the presence of the different macerated and
decocted U. chamae the elongation of the TCK is significantly
remarkable in time-dependent conditions.

In addition, the elongation of TQ is also significant and time
dependent in the presence of these macerated and decocted.
The elongation of TCK and TQ respectively suggest an
inhibition of the endogenous and/or common and
exogenous pathway of coagulation. These results are in
agreement with those of 1617 who showed that the
prolongation of coagulation times (TCK and TQ) would be
due to inhibition of the coagulation pathways.

It is clear that aqueous macerate, ethanolic macerate, and
aqueous decocted U. chamae have anticoagulant activity
positively correlated with incubation time. Thus, incubation
for 15 minutes was the preferred time to obtain a high
anticoagulant activity of these macerates and decocted U.
chamae with respect to the endogenous coagulation
pathway.

Incubation for 15 minutes was also the preferred time to
obtain high anticoagulant activity of U. chamae ethanolic
macerate against the exogenous coagulation pathway with
the exception of aqueous macerate and aqueous decocted of
U. chamae which showed maximum anticoagulant activity
(TQ) after 20 minutes of incubation.

Indeed, these differences in optimal incubation time
between extracts could be due to the extraction method, the
solvent used. They could be related to the difference of
active principle of the different macerated and decocted of
this plant. These differences in incubation time could also be
explained by the difference in the anticoagulant action of the
two coagulation pathways. The synergy of action of the
bioactive compounds present in these macerated and
decocted would also be related to these differences in
incubation time.

However, the incubation time used by !7 in them in vitro
study on the anticoagulant activity of Jatropha gossypiifolia
leaves is 3 to 4 times shorter than in our study. The study
performed by 18, showed that these authors used 15
minutes’ incubation of the extracts with plasma when
exploring the two coagulation pathways.

In addition, there is no significant difference between the
Standard Plasma (31.27 s) and the negative control (36.20 s)
for the TCK assay, and between the standard plasma (13.77
s) and the negative control (15.26 s) for the TQ assay. This
confirms the negligible effect of Nacl on TCK and TQ
elongation. However, in the presence of U. chamae macerate
and decocted the elongation of TCK and TQ is significant and
increases with concentration. This indicates that these
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macerates and decocted have an inhibitory action on both
coagulation pathways via the inhibition of coagulation
factors. However, these endogenous pathway prolongations
remain lower than those of a low molecular weight heparin
in the form of a ready-to-use pre-filled syringe injection
solution (Lovenox® 4000 IU anti-Xa / 0.4 mL).

The elongation of TCK in the presence of different macerated
and decocted U. chamae indicated that these extracts are
capable of inhibiting factors of the endogenous pathway and
factors common between the two coagulation pathways.
Thus, the aqueous decocted of U. chamae (25 mg/mL)
exerted a very significant anticoagulant activity with a TCK
of 8.05 (291.83 s) times higher than that of the negative
control (36.2 s) and 1.52 times higher than that of Lovenox
® (191.93 s) at 0.25 mg/mL.

In addition, the aqueous and ethanolic macerate of U.
chamae have no inhibitory effect on this endogenous
coagulation pathway. These different anticoagulant effects of
the macerated and decocoated U. chamae from our study
could be related to their richness in various bioactive
compounds. This could be explained by their inhibitory
action on factors XII, XI, IX, VIIL, X, V, Il and other coagulation
factors 19. The difference in anticoagulant effect between the
extracts could be explained by the presence or absence of
inhibitors of this common endogenous coagulation pathway.

These results are in agreement with those of 17 who showed
the anticoagulant effect of Jatropha gossypiifolia leaves by
lengthening clotting times (TCK). They also reported that
this effect would be related to the inhibition of factors of this
pathway.

However, the anticoagulant activity of Lovenox® (0.49
mg/mL) (TCK greater than 600 s) is more pronounced than
that of our various macerated and decocted products. This
anticoagulant effect attributed to Lovenox® could be related
to its ability to exclusively inhibit factor Xa and its weak anti-
[1a activity.

As for the macerated and decocted U. chamae (25 mg/mL),
they recorded significant clotting times (TQ). These TQ
extensions indicate that the different macerates and
decocted exert an anticoagulant effect on this pathway. This
could be due to their effect of inhibiting the exogenous and
common pathway of coagulation. These anticoagulant effects
could also be explained by the inhibition of factors VII, X, V,
II and fibrinogen 19.

Evaluation of the anticoagulant power of macerated and
decocted U. chamae showed that the latter exerted
anticoagulant power at concentrations dependent on the
two coagulation pathways. This anticoagulant potency at the
decocted level was significantly greater in the endogenous
pathway than in the exogenous pathway.

In addition, the difference in chemical function and the
diversity of the bioactive compounds contained in the
different macerated and discounted products would also be
at the origin of the variations in anticoagulant effect between
the extracts on the one hand and between the two
coagulation pathways on the other hand. These different
anticoagulant effects would also be related to their high
content of total phenols or to a synergy of action between
molecules?0. Phenolic compounds are known for their
anticoagulant power. Thus, flavonoids, such as cyanidin,
procyanidin B2, silybin, and quercetin, are believed to have
an inhibitory effect on the activity of factor Xa.

In addition, flavonoids would be indicated as an appropriate
therapeutic indication and bioavailable through direct
inhibition of factor Xa 21.
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CONCLUSION

The anticoagulant activity of macerated and decocted U.
chamae was evaluated in vitro against both endogenous and
exogenous coagulation pathways. This evaluation showed
that macerated and decocted U. chamae exerts anticoagulant

activity at

concentrations dependent on these two

coagulation pathways. Thus, this anticoagulant power at the
level of the aqueous decocted was the most significant on
these two coagulation pathways but it remains more marked
on the endogenous pathway than on the exogenous pathway
of coagulation. These results provide a scientific basis that
justifies the use of U. chamae leaves in the prevention of
thrombotic diseases.
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