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Abstract: This study investigated and compared the in vivo topical hemostatic effects of four plant materials (latices
of Jatropha curcas and Calotropis procera, stem juice of Musa sapientum and crude leaves juice of Pennisetum
pedicellatum) that are topically used against bleeding by traditional healers in Ganye chiefdom in Adamawa State, North-
eastern Nigeria. Forty apparently healthy rabbits were used in the experiment. They were randomly divided into 5 groups
labeled A, B, C, D and E of 8 rabbits each i.e. for J. curcas, C. procera, M. sapientum, P. pedicellatum and control
respectively. The hemostatic effect of the plant materials on experimentally inflicted wounds on rabbits in their respective
groups were determined using standard techniques. The result of the study revealed that all the plant materials
significantly (P<0.001) reduced bleeding time. The crude leaves extract of P. pedicellatum exhibited the highest efficacy
in reducing bleeding time, followed by the stem juice of M. sapientum, then the latices of J. curcas and lastly C. procera in
decreasing order. The study validated the basis for the traditional use of these plant materials as hemostatics. Further
studies on the hemostatic effect of these plants and on their toxicities were suggested.
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I. INTRODUCTION

Hemorrhage, the escape of blood from the cardiovascular
system to the outside or into body cavity or tissue may lead to
shock and death. Three mechanisms operate to reduce blood
loss from broken vessels: vascular spasm, platelet plug
formation and blood clotting or coagulation [14]. Hemostasis,
the cessation of blood flow from damaged blood vessels is a
complex process that encompasses blood clotting and involves
many clotting factors and Ca”, enzymes, platelets, and
damaged tissues activating each other [10]. Hemostatics are
used to arrest or attenuate bleeding and are broadly classified
into topical and systemic types [13]. Topical hemostatics are
usually applied locally to areas of injury to control local
bleeding [16].

Plants and phytochemical products continue to play an
important role in medicine [9]. Plants used in traditional
medicine provide interesting and still largely unexplored

sources for the development of new drugs [5]. Plant medicines
are considered to have the advantage still being the most
effective, safe and cheaper alternative sources of drugs [7, 2,
15].

In Ganye chiefdom in Adamawa State, North-eastern
Nigeria, the latices of Jatropha curcas and Calotropis procera
and the stem juice of Musa sapientum and juice obtained from
squeezing the leaves of Pennisetum pedicellatum are used as
traditional remedies for the immediate arrest of bleeding from
minor wounds but, the claim for these therapeutic activities
have not been scientifically validated. The aim of this study
was to investigate the in vivo effect of topically applied latices
of J. curcas and C. procera and the stem juice of M.
sapientum and crude leaves extract of P. pedicellatum on
hemostasis (bleeding time) in rabbits.
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Il. MATERIALS AND METHODS

A. COLLECTION AND IDENTIFICATION OF PLANT
MATERIALS

Samples of leaves and stems of C. procera, J. curcas, M.
sapientum and P. pedicellatum were freshly collected from
Gangwoki and Sabon Layi in Ganye Local Government Area
of Adamawa State, Nigeria and were identified based on
standard criteria [1, 8]and confirmed by a taxonomist.
Voucher specimens were kept in the Department of Animal
Health and Production Technology of Adamawa State College
of Agriculture, Ganye.

B. PREPARATION OF PLANT MATERIALS

The latices of the leaves and stems of C. procera and J.
curcas were collected using procedures described earlier [11].
The stem juice of M. sapientum was collected based on the
methods described by [18] while the fresh leaves of P.
pedicellatum were cut into small pieces, crushed and ground
using a mortar and pestle. 5 mL of distilled water was added to
300g of the ground leaves and macerated. The mixture was
then tightly squeezed to yield the juice which was collected
into sterile universal bottle. All collected plant materials were
used immediately for the experiment.

C. THE EXPERIMENTAL ANIMALS

Forty rabbits of both sexes weighing between 1.2 Kg and
1.8 Kg were used in the experiment. They were randomly
divided into 5 groups labeled A, B, C, D and E of 8 rabbits
each i.e. for J. curcas, C. procera, M. sapientum, P.
pedicellatum and control respectively. All animals were
handled according to the international guiding principles for
biomedical research involving animals [4].

D. DETERMINATION OF BLEEDING TIME

Experimental puncture wounds were inflicted on the ear
vein of rabbits using surgical lancet and 2 drops of plant
material (stem latices of J. curcas and C. procera for groups A
and B respectively, stem juice of M. sapientum for group C
and crude leaves juice of P. pedicellatum for group D) is
placed on the site. 2 drops of distilled water was used for
group E (control). The bleeding time were then determined
using standard method [3] with slight modification [18].

E. DATA ANALYSIS

Statistical analysis of the data obtained from the study
was done using computer software (GraphPad InStat Version
3.10, 32 bit for Windows, by GraphPad Software Inc., USA).
The results were expressed as mean and standard deviation
(Mean + SD) and the differences between groups were tested
using ANOVA with Tukey-Krammer multiple comparison
post test. Difference between means was considered
significant at P < 0.05.

I1l. RESULTS AND DISCUSSION

The bleeding time of experimental rabbit wounds that
were treated with latices of J. curcas and C. procera, the stem
juice of M. sapientum and crude leaves extract of P.
pedicellatum and those of control animals are shown in Table
1.

Rabbit Bleeding Time in Seconds (n=8)
No.
Group A Group B Group C Group D Group E
1 89 84 74 45 130
2 72 71 56 22 98
3 68 82 88 41 103
4 84 98 51 56 91
5 52 78 80 49 141
6 80 62 52 58 100
7 81 86 54 30 132
8 66 84 53 36 114
Mean+SD | 74+11.94°" | 80.63+10.70 | 63.5+14.77° | 42.13+12.48°" | 113.63+18.55**"

Table 1: Bleeding Time of Experimental Wounds Treated with
Different Plant Materials and that of Control Rabbits

= Difference between means with same superscripts is
statistically significant (P<0.05).

The result indicated that all the plant materials tested for
hemostatic activity significantly (P<0.001) decreased mean
bleeding time of treated wounds when compared with control.
This in vivo study revealed that J. curcas and C. procera
latices caused significant decrease in the mean bleeding time
of experimental wounds and so did the stem juice of M.
sapientum and crude leaves extract of P. pedicellatum. The
mean bleeding time of experimental wounds treated with P.
pedicellatum crude leaves extract is the lowest and
significantly (P<0.05) lower than all the other treatment
groups. The result of the study therefore indicated that the
crude leaves extract of P. pedicellatum exhibit the highest
efficacy as a local hemostatic followed by the stem juice of M.
sapientum, then the latices of J. curcas and C. procera in
decreasing order of efficacy.

In a similar study, Jatropha gossypifolia stem latex
significantly reduced bleeding time in human subjects [11].
Similar in vitro studies on Jatropha multifida stem latex
resulted in significant reduction in clotting time [6]. The result
of bleeding time with regards to J. curcas in our study is in
agreement with these reports.

Topical hemostatic agents exhibit their effect either
through enhancement of coagulant (clotting) factors, or
occlusive effect, or vasoconstrictor effect, or by their stuptic
and astringent activities and also by enhancement of platelets
aggregation [13]. One or a combination of these mechanisms
could possibly account for the reduction of bleeding time by
these plants. Furthermore, plant latices are substantially
applied in traditional systems of medicine to stop bleeding
from minor injuries. Proteolytic enzymes present in these
latices are known to interfere with the hemostatic and
fibrinolytic systems [17]. The latex of C. procera contain
cysteine protease with both thrombin- and plasmin-like
activity acting on fibrinogen and fibrin and consequently on
hemostasis [12]. This could also account for the result found
in this study.

It is evident from the result of this study that the latices of
J. curcas and C. procera, the stem juice of M. sapientum and
crude leaves extract of P. pedicellatum significantly decreased
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bleeding time in experimental wounds in rabbits with P.
pedicellatum exhibiting the highest efficacy.

IV. CONCLUSION

It is plausible to infer that this study validated the basis
for the traditional use of these plants as hemostatics. We
recommend further in-depth studies on the hemostatic effects
of the plants especially those of P. pedicellatum and M.
sapientum with the view to identifying the active principles
and the mechanisms of action involved and the possibility of
developing therapeutically viable substances. Toxicity of J.
curcas and C. procera should also be taken into cognizance
alongside their therapeutic benefit as both plants are highly
toxic.
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