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Background: Blood coagulation is a rapid and efficient process that produces clot formation

which requires regulation. A derangement of blood coagulation is a feature of many disease

conditions. This study investigated the in vitro effects of Crassocephalum crepidioides Benth

S. Moore leaf methanol (crude) extract and its partitioned solvent fractions on blood

coagulation of Healthy human volunteers.

Methods: The secondarymetabolites fromdried and groundC. crepidioides leaveswere extracted

with 70% methanol, and the concentrated crude extract was subsequently subjected to solvent

partitioning with Hexane, Ethyl acetate, and Butanol. Varying concentrations (5–20 mg/mL) of the

extract and fractions were tested in vitro on blood coagulation profile; clotting time (CT), pro-

thrombin time (PT), and activated partial thromboplastin time (aPTT) of apparently healthy human

volunteers, while phytochemical characterization of the Hexane fraction was done by gas chroma-

tography-mass spectrometry (GC-MS).

Results: C. crepidioides leaf methanol extract and fractions significantly (P<0.05) prolonged

the clotting time, prothrombin and activated partial thromboplastin times in the blood

obtained from the volunteers. The highest prolongation effect was recorded with the

Hexane fraction at concentration of 10mg/mL. GC-MS analysis of the Hexane fraction

indicated the presence of phytochemicals such as unsaturated fatty acids and esters, phenolic

compounds, flavonoids, and coumarin-related compounds known to exhibit antiaggregant,

antiplatelet and antimicrobial activities.

Conclusion: These results showed that C. crepidioides possesses bioactive components with

anticoagulant properties which may be exploited in the treatment of blood coagulation

disorders.

Keywords: blood coagulation, clotting time, prothrombin time, solvent partitioning,

Crassocephalum crepidioides

Introduction
Hemostasis is an actively changing process in which coagulation of blood starts and

ends in a swift and highly controlled manner. This process involves three funda-

mental components; the vascular wall, the platelets, and the coagulation cascade

(waterfall reactions). These components are essential for normal hemostasis to

achieve two major purposes: to maintain blood in a liquid, clot-free state, and to

induce a swift and localized blood clot at the site of vesicular injury.1 The reactions

of hemostasis include spontaneous vasoconstriction, aggregation of platelets, blood

clotting, and fibrinolysis (clot dissolution).
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Blood clotting is an intricate cascade of reactions that

involves many proteins (factors) which must act in an

exact sequence to produce clot formation. The process is

rapid and efficient and requires regulation because, if not

controlled, excessive clotting can lead to thrombosis. A

shift in the balance between blood coagulation and inhibi-

tion of coagulation to favor either pro- or anticoagulation

may result in life-threatening thromboembolism or

hemorrhage.2 Control of this process under many clinical

situations requires drug interventions that aim at prevent-

ing tissue damage caused by reduced blood flow that

occurs when coagulation process blocks the blood supply

to a tissue area or an organ.3

Anticoagulants are chemical agents (compounds) that

interact with the body’s natural blood coagulation system

to treat and prevent abnormal blood clots like Deep vein

thrombosis (DVT) and Pulmonary embolism (PE) which

are types of Venous thromboembolism (VTE), and Atrial

fibrillation.4 Anticoagulant drugs are widely used to con-

trol blood coagulation in both healthy and diseased condi-

tions such as cardiovascular disease, diabetes mellitus, and

cancer. Although a number of these drugs have been

developed over the decades, most are usually accompanied

by undesirable side effects such as bleeding which can be

mild or severe to the extent of bleeding in and around the

brain, while the activity of some (eg warfarin) are affected

by food and drug interaction.4,5 Therefore, there is

increased research interest in the discovery of natural

anticoagulant drugs with less toxicity and fewer side

effects.

Medicinal plants have been found to be relevant

sources of novel therapeutic agents. Crassocephalum cre-

pidioides Benth S. Moore, commonly called fireweed or

Redflower ragleaf, is an annual edible plant that is wide-

spread in tropical and sub-tropical regions.6,7 It is eaten by

humans in many countries of Africa. The succulent leaves

and stems are used as vegetable in soup and stews espe-

cially in the West and Central Africa, and it is locally used

in the treatment of wounds, boils, burns, indigestion, and

stomach ulcer.8–12 C. crepidioides preparations have been

cited in the scientific literature as having anti-inflamma-

tory, antioxidant, antibiotic, anti-helminthic, cytoprotec-

tive, hepatoprotective, and antidiabetic activities.12–18

C. crepidioides was demonstrated to have protective

activity against oxidative damage of hepatic cells, exert

cancer chemopreventive and antitumor actions.19,20

Investigations have also shown the plant to be a useful

protein source in both human and animal diet which

quality can be enhanced through supplementation, and a

good source of nutraceuticals in prevention and treatment

of diseases.8,21

In spite of the ethnomedicinal reports of C. crepi-

dioides being used in the treatment of wounds, boils and

skin-related conditions in Africa and some other parts of

the world, there are limited, or no scientific investigation

published on its effects on blood coagulation. Therefore, it

is essential to investigate this claim and explore the poten-

tials of C. crepidioides as a medicinal plant in the treat-

ment of blood coagulation defects.

Materials and methods
Drugs and chemicals
All the reagents used were of analytical grade.

Reagent kits for Prothrombin Time (PT) and Activated

partial thromboplastin time (aPTT) were purchased from

Diagen Diagnostic Reagents Ltd., Thame, Oxon, UK.

Plant materials
Crasssocephalum crepidioides was locally obtained from

farms in Ilisan-remo, Ogun State, South-Western Nigeria.

The plant sample was identified at the IFE herbarium,

Obafemi Awolowo University, Ile-Ife, Osun State, Nigeria.

A voucher specimen was deposited with the voucher speci-

men registration No: IFE 17,634.

Preparation of plant sample
C. crepidioides leaves were oven-dried at 40 °C and ground

into powder using an electric blender and stored in the

refrigerator. The ground sample was soaked with 70%

methanol using a ratio 1:8 (w/v) for 48hr at room temperature

accompanied by intermittent shaking. The suspension was

then filtered through a fine muslin cloth followed by

Whatman No 1 filter paper.22 The crude extract was evapo-

rated under reduced pressure using a rotary evaporator, then

dried to completion in hot air- oven at 40 °C and stored in the

refrigerator at 4 °C until further use. The dried extract was

reconstituted with water and subjected to solvent partitioning

using Hexane, Ethyl acetate and Butanol sequentially.23

Blood sample collection and preparation

of plasma
Blood samples were collected from 15 healthy adult

volunteers of both sexes (ages 18–35 years old), with no

medication history for at least one week before blood

sample collection. The volunteers were duly informed
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about the research, and their willingness to participate in

the research was documented by the signing of written

informed consent.

Blood (10ml) was drawn by venipuncture from ante-

cubital part of the arm; 5ml of the whole blood was

directly used for the clotting time measurement, while

the remaining 5ml was transferred into centrifuge tubes

containing 3.2% trisodium citrate solution (1 part of triso-

dium citrate solution: 9 parts of blood). This was immedi-

ately centrifuged at 2500g for 10mins to obtain pure

platelet plasma (PPP). The plasma was separated and

stored in the refrigerator at −4 °C until use.

Blood clotting time measurement
In vitro Clotting time measurement was carried out using a

modified method of Lee and White as reported by Osoniyi

and Onajobi.24 Clotting tubes containing 0.5ml each of

crude extract and fractions of C. crepidioides suspended

in Phosphate Buffered Saline (PBS) at varying concentra-

tions of 5–20 mg/mL, PBS (control), and Acid citrate

dextrose (anticoagulant) were incubated in a water bath

at 37 °C. Freshly drawn blood (0.5ml) was carefully

transferred by running it down the side of the tube into

the contents of each of the incubated tubes, while simulta-

neously starting a stopwatch. At 30s interval, the tubes

were gently slanted to an angle of 45° to check for blood

clot formation. The time for the first observation of clot

was recorded, and the slanting at interval continued until

the tubes could be inverted without blood flowing. The

stopwatch was stopped instantly, and the time was

recorded as the final clotting time.

Prothrombin time (PT)
Prothrombin Time was determined according to the

method of Brown, as reported by Osoniyi and

Onajobi.24,25 Diagen Calcium Thromboplastin Reagent

kit was used. Calcium Thromboplastin reagent was recon-

stituted with distilled water based on manufacturer’s

instruction and pre-warmed in a water bath at 37 °C for

about 10 mins. Plasma (0.1 mL) was pipetted into clotting

tubes and incubated in a water bath for 2–3mins at 37°C.

Then, 0.1 mL of PBS (for control), and 5, 10, and

20 mg/mL of plant fractions for the test were added.

Calcium thromboplastin reagent (0.1 mL) was swiftly

added to the mixture, while simultaneously starting a stop-

watch. The tubes were gently tilted (angle of 45°) at

regular intervals until a clot was formed. The stopwatch

was instantly stopped, and the time was recorded.

Activated partial thromboplastin time

(aPTT)
aPTT was determined according to the method used by

Brown, as reported by Osoniyi and Onajobi using a

Diagen Kaolin reagent kit.24,25 The partial thromboplastin

reagent (Kaolin Platelet substitute mixture), which is a

mixture of Kaolin and Phospholipid was reconstituted

according to the manufacturer’s instruction. The resulting

suspension and 0.02 M calcium chloride were separately

pre-warmed at 37 °C in a water bath. Plasma (0.1 mL) was

pipetted into clotting tubes and incubated in a water bath

for 2–3 mins at 37 °C, after which 0.1 mL partial throm-

boplastin reagent was added to the tubes and the contents

rapidly mixed. The mixture was further incubated for

3 mins, after which 0.1 mL of PBS (for control), and

extract solution (5, 10, and 20 mg/mL) of plant fractions

for the test were added, followed by 0.1ml pre-warmed

calcium chloride, while simultaneously starting a stop-

watch. The tubes were gently tilted at regular intervals

until a clot is formed. The stopwatch was instantly

stopped, and the time for clot formation was recorded.

Phytochemical characterization
The phytochemical characterization of the Hexane fraction

was done using Gas Chromatography-Mass Spectroscopy

(GC-MS).

Statistical analysis
The results were expressed as the Arithmetic mean plus or

minus Standard error of the mean (SEM). Data were statis-

tically analyzed by both one- and two-way Analysis of

Variance (ANOVA) followed by Tukey’s Multiple compar-

isons (one-way ANOVA) and Sidak’s posthoc (two-way

ANOVA) using GraphPad Prism 7.0. P-values less than

0.05 (P<0.05) were considered statistically significant.

Results
C. crepidioides leaf methanol extract and

fractions prolonged the Clotting time in

healthy human blood
Recorded clotting times with C. crepidioides leaf methanol

extract showed that clotting time was increased with

increased concentration, reaching a peak at 12.5 mg/mL

after which there was a decline with further increase in

concentration (Figure 1). No clot formation was observed

in blood treated with Acid Citrate Dextrose solution, even
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after 24 hrs. This result suggests the presence of antic-

oagulant(s) in C. crepidioides which functions optimally

within a narrow concentrations range.

All partitioned fractions of C. crepidioides caused sig-

nificant prolongation of clotting time at tested concentra-

tions compared with the Control (whole blood with PBS)

and Normal (whole blood alone). Highest clotting times

were observed with the Hexane and Aqueous fractions

(Figure 2). Clotting time was significantly (P<0.05) longer

at concentration of 10 mg/mL compared to 20 mg/mL with

the Methanol (crude) extract as well as Hexane and Ethyl

acetate fractions (Figure 3).

C. crepidioides leaf methanol extract and

fractions prolonged the Prothrombin

time (PT) in normal human plasma
The methanol extract and all fractions of C. crepidioides at

10mg/mL significantly (P<0.0001) prolonged the PT com-

pared with the control (Figure 4). There was no significant
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Figure 1 In vitro clotting time of blood from normal volunteers with varying con-

centrations of C. crepidioides methanol extract. The extract was suspended in phos-

phate-buffered saline. Results are Mean ± SE values (n=15) for each concentration.
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Figure 2 Mean clotting time of normal human blood treated with the leaf extract

and fractions at 10 mg/mL. Data are mean ± SEM (n=15). All fractions and extract

were suspended in PBS.

Abbreviations: EA, Ethyl acetate; WBA, whole blood alone, Control, test control

consisting of whole blood and PBS (vehicle).
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Figure 3 In vitro clotting time of normal human blood treated with the fractions at

5 mg/mL, 10 mg/mL & 20 mg/mL. Results are Mean ± SE values (n=15). All fractions

were suspended in PBS.

Abbreviations: WBA, whole blood alone; Control, test control consisting of

whole blood and PBS (vehicle).
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Figure 4 Prothrombin time of normal human plasma treated with all fractions at

10 mg/mL. Results are Mean ± SE values (n=15).

Abbreviations: PA, Plasma alone; Control, test control consisting of Plasma and

PBS (vehicle).
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difference in Prothrombin times recorded with the Hexane

fraction at concentration of 10 mg/mL compared with

20 mg/mL, while significantly (P<0.05) shorter PTs were

recorded at 20 mg/mL compared with 10 mg/mL with

other fractions.

The fractions eliciting highest CT prolongation effect

(Hexane and Aqueous fractions) which represent the non-

polar and polar fractions respectively and the methanol

(crude) extract were tested on PT at concentrations of 5,

10 and 20 mg/mL. There was significant (P<0.001) pro-

longation of PT at all tested concentrations (5, 10, &

20 mg/mL) compared with the control. Prothrombin

Time with Hexane fraction was significantly (P<0.05)

longer than that of Aqueous fraction and methanol extract

at all concentrations, while the recorded PT was signifi-

cantly (P<0.05) longer at 10 mg/mL compared to other

concentrations (Figure 5).

C. crepidioides leaf methanol extract and

fractions prolonged Activated partial

thromboplastin time (aPTT) in normal

human plasma
There was significant (P<0.001) prolongation of aPTT

with the methanol extract and fractions at all tested con-

centrations compared with the control. The recorded times

for Hexane and Ethyl acetate were not significantly differ-

ent from one another while the aPTT for both fractions

were significantly (P<0.05) longer than that of Methanol

extract, Aqueous and Butanol fractions at concentration of

10 mg/mL (Figure 6). Longer aPTT times were recorded at

concentration of 10 mg/mL compared with other concen-

trations for all tested fractions (Figure 7). Highest aPTT

prolongation effects were recorded with the Hexane frac-

tion at the tested concentrations with values of 91.90,

116.30, and 91.80 seconds at 5, 10, and 20 mg/mL

respectively.

GC-MS phytochemical characterization
GC-MS analysis of the hexane fraction of C. crepidioides

leaves revealed several bioactive compounds which include

Eugenol (S/N 2) with antiaggregant activity; Thujone (S/N 1)
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Figure 5 Prothrombin time of normal human plasma treated with the crude

extract, Hexane fraction and Aqueous fraction at 5, 10 & 20mg/mL. Results are

Mean ± SE values (n=15).

Abbreviations: PA, Plasma alone; Control, test control consisting of Plasma and

PBS (vehicle).
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Figure 6 aPTT of Normal Human plasma treated with all fractions at 10 mg/mL.

Results are Mean ± SE values (n=15).

Abbreviations: PA, Plasma alone; Control, test control consisting of Plasma and

PBS (vehicle).

0

50

100

150

Fraction

5 mg/ml

10 mg/ml

20 mg/ml

P<0.01
P<0.0001

P<0.0001
P<0.05

P<0.001

P<0.05

Meth
an

ol

Aqu
eo

us

Hex
an

e

Con
tro

l (P
BS)PA

aP
TT

 (s
ec

)

Figure 7 aPTT of Normal Human plasma treated with crude extract, Hexane and

Aqueous fractions at 5, 10 and 20 mg/mL. Results are Mean ± SE values (n=15).

Abbreviations: PA, Plasma alone; Control, test control consisting of Plasma and

PBS (vehicle).
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with Antiplatelet activity; 1,9-octadecadiene with no known

activity; coumarin-related compounds, Benzofuran and

Benzofuranone (coumarin-3-one; S/N 3&4); and α-Linolenic

acid (9,12,15-Octadecatrienoic acid; S/N 11) which possesses

antiaggregant activity (Table 1). Other compounds and phe-

nolic compounds with some other biological activities were

tentatively identified. The reported antifungal, antiseptic, and

antimicrobial activities of the phenolic compounds identified

may be responsible for its ethnomedical use in the treatment of

wounds.

Discussion
Anticoagulant and procoagulant drugs are widely used to

control blood coagulation in both healthy and diseased

conditions such as cardiovascular disease, diabetes melli-

tus, and bleeding disorders. Although a number of these

drugs have been developed over the years, most are

usually accompanied by undesirable side effects.

Therefore, there is still an unmet need for discovery of

novel anticoagulant and procoagulant drugs with fewer

side effects. The present study investigated the in vitro

effects of C. crepidioides leaves methanol (crude) extract

and its partitioned solvent fractions on blood coagulation

of Healthy human volunteers.

The results showed significant prolongation of the clot-

ting time by the methanol extract in a concentration-depen-

dent manner with an optimum at 12.5 mg/mL and a decline

in clotting time with further increase in concentration. This

suggests that clotting time prolongation effect of C. crepi-

dioides crude leaf extract operates optimally within a narrow

concentration range. Similar concentration-dependent clotting

time elongation effects were observed with the partitioned

solvent fractions; all the fractions significantly prolonged the

clotting time beyond the control value and, in most cases,

clotting time at concentrations of 5 and 20 mg per mL were

lower than that observed at 10 mg per mL. A comparison of

the effect of the different fractions on the clotting time

showed that the hexane fraction exhibited the highest antic-

lotting activity. This result is comparable with the report by

Ajugwo et al that Pentaclethra macrophylla seeds increased,

in vitro, the clotting times of normal human blood with an

optimum concentration of 100 mg/mL.31 The highest antic-

lotting activity observed with the hexane (non-polar) fraction

compared with the polar (aqueous, butanol and methanol)

fractions suggests that the major anticoagulant components

of C. crepidioides leaf are non-polar. That is, hexane soluble

compounds are mainly responsible for the plant anticoagulant

activity.

The PT and aPTTwere significantly increased at all tested

concentrations of the methanol extract and fractions of the

plant. Similarly, Ramya et al reported increased PT in vitro

anticoagulant activity of Nelumbo nucifera leaf extracts on

normal healthy blood plasma.32 Mahajan & More also

reported increased PT of Human blood in Anticoagulant

Table 1 Some GC – MS identified phytochemical components of the Hexane fraction of C. crepidioides leaf extract with possible

anticoagulant activity

S/N Retention

time

(mins)

Name of compound

(Library ID)

Molecular

formula

Peak

Area

(%)

Reported Biological Activity

1 13.640 Thujone C10H16O 0.56 Antiplatelet, Antibacterial, Antifungal, Antinociceptive, Insecticidal,

Anthelmintic Antioxidant.26,27

2 14.180 Eugenol C10H12O2 4.43 Antiaggregant.28 Anti-inflammatory, Antiseptic.29

3 10.286 Benzofuran C8H6O 1.43 Antidepressant, Anticancer, antiviral, antifungal, antioxidant, anti-

psychotic, anti-inflammatory.30

4 19.795 Benzofuranone C8H6O 2.99 Antioxidant, Anticancer.27

5 22.151 1,9 octadecadiene C18H34 0.78 Not stated

6 29.404 9,12,15-

Octadecatrienoic acid

(α-linolenic acid)

C18H30O2 4.52 Antiaggregant, Anti-Inflammatory, Hypolipidemic, Anti-leukotriene,

Antiprostatic, Immunostimulant, Vasodilator, 5-alpha reductase

inhibitor.27

7 5.449 Benzene acetaldehyde C8H8O 1.11 Antioxidant

Antibacterial, Anaesthetic.
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activity study with Aqueous and Methanol extracts of

Enicostemma littorale, Acheranthus aspera, Abutilon indicum,

and Tridax procumbens, while AL-Farawachi & AL-Badranii

reported increased PT and aPTT in anticoagulant studies with

Eminium spiculatum Aqueous leaf extract in rabbits.33,34

The PT and aPTT are coagulation parameters used in

determining the mechanism of clotting. Prothrombin time

(PT) is an effective assay for evaluating the activity of the

factors of the extrinsic coagulation pathway, while the aPTT

is used for evaluating the activity of factors of the intrinsic

and common pathways. The PT is a standard test for mon-

itoring coumarin therapy (vitamin K antagonists), while the

aPTT is usually used to monitor the effectiveness of heparin

treatments.35 In clinical evaluation, a long aPTT and/or PT

indicates an anomaly in activities of specific clotting fac-

tors; for example, abnormally long aPTT but normal PT

indicate a need to assay factors VIII, IX, and XI of the

contact pathways. If both the PT and aPTT are affected,

this points at factors V, X and prothrombin (factor II) of the

common pathway.36 Thus, the prolonged PT and aPTT by

C. crepidioides treatment suggest inhibition of factors V, X

and prothrombin of the common coagulation pathway.

Further research is required to elucidate the mechanism by

which this is effected.

However, a possible mechanism of C. crepidioides leaf

extract and fractions action may be through direct inhibition

of the common pathway by decreasing thrombin (factor IIa)

generation via inhibition of factor Xa and its cofactor Va, or

by blocking the interaction of thrombin with substrate fibri-

nogen thus preventing the formation of fibrin. These sug-

gest a possible presence of protease inhibitor in

C. crepidioides leaf which may inhibit these proteases,

thus preventing the conversion of the zymogens to active

factors Xa, Va, and thrombin. C. crepidioides active com-

ponent(s) may also activate the natural anticoagulant path-

way by binding to Antithrombin III, causing a

conformational change which could result in activation of

protein C (PC) to activated protein C (APC), which in

conjunction with its cofactor (protein S) inhibit factors Va

and VIIIa (cofactors for activation of factors Xa and IIa).

This ultimately prevents the activation of factor Xa and

thrombin of the common pathway.

The common anticoagulant drugs used in the treatment

of thrombotic conditions include heparin, warfarin, all-trans

retinoic acid, and recently developed novel anticoagulants

(NOACs). Heparin is a short-acting (fast) anticoagulant

which action can be reversed, warfarin is long-acting and

slow, with also reversible effects, all -trans retinoic acid is

slow-acting, while, NOACs are fast and cannot be

reversed.4,37 Heparin exerts its anticoagulant action by

binding to a specific site of Antithrombin and causing a

conformational change which exposes the site that binds

and inactivates factor Xa and thrombin (IIa) thus, increasing

the anticoagulant activity of antithrombin to about 1,000

folds.38 Warfarin is a vitamin K antagonist which inhibits

the activation or synthesis of vitamin K-dependent proteins

of the coagulation pathway. These proteins include factors

X, IX, VII, and prothrombin. Vitamin K is a cofactor for the

carboxylase enzyme which catalyzes the γ-carboxylation of
Glutamic acid (Glu) residue of the polypeptide chain of this

vitamin K dependent proteins. γ-carboxylation of the glu-

tamic acid residues of these proteins is required for their

calcium-binding ability, and thus their physiological

activation.39,40 Studies have reported that all-trans retinoic

acid exerts its anticoagulant action by downregulating

Tissue factor and upregulating thrombomodulin expression,

thus increasing the antithrombotic potential of microvascu-

lar endothelial cells.41–43 C. crepidioides leaf extract

showed a narrow concentration range of activity peak

which indicates fast and reversibility of action similar to

heparin. This also corroborates the hypothesized mechan-

ism of action of inhibiting the common coagulation path-

way similar to that of heparin.

The GC-MS characterization of the hexane fraction of

C. crepidioides leaf indicated the presence of several bioac-

tive compounds with various biological activities including

Benzofuranone, Benzofuran (coumarin-related com-

pounds), Eugenol, other phenolic compounds, and flavo-

noids. Alpha-linolenic acid (9,12,15-Octadecatrienoic acid)

has been reported to act as an antiaggregant (which

decreases platelet aggregation and inhibits thrombus forma-

tion); Eugenol was reported as an anticoagulant agent in

Cinnamomum cassia.29 Thujone and flavonoids have also

been reported to inhibit platelet aggregation; 1,9-octadeca-

diene, with no reported activity, may have anticoagulant

activity, while the coumarin compounds may also function

as anticoagulant agents in the plant.27,44 Adjatin et al simi-

larly reported the presence of coumarins in a qualitative

phytochemical screening of C. crepidioides.8 The reported

antifungal, antiseptic, and antimicrobial activities of the

phenolic compounds identified in the plant may be respon-

sible for its ethnomedical use in the treatment of wounds.

Arawande et al reported that the qualitative phytochemical

screening of the powdered and water extract of C. crepi-

dioides revealed the presence of Flavonoids, Phenol, oxa-

late, tannin, saponin, phytate, and ascorbic acid (which also
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possesses antiaggregant activity).45 Bahar et al similarly

reported that qualitative phytochemical profile of the

methanol extract of C. crepidioides showed the presence

of alkaloids, glycosides, tannins, flavonoids, phenolic com-

pounds, saponins and reducing sugar.6,46 The findings from

this study indicate that C. crepidioides leaves contain bioac-

tive compounds which possess anticoagulant activity with

great potentials in the development of novel anticoagulant

drug.

Conclusion
The study showed that C. crepidioides possesses antic-

oagulant activity which can be exploited in the treatment

of blood coagulation disorders. Further in vivo studies are

required to elucidate the mechanisms by which the antic-

oagulant components of the plant effect their activity.
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