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ABSTRACT

The study investigated the haemostatic effect of aqueous extract of Mushroom (Ganoderma lucidum) in rats using
tail bleeding time and blood clotting time. Rats were divided into four groups of five rats (n=5) animals. Group |
served as normal control, Group |l received 200mg/kg b w, group 111 were given 400mg/kg b w while Group IV
were administered with 800mg/kg b w of the extract intra-peritoneally for a period of ten days respectively. The
findings of this study revealed a significantly decreased (P<0.05) bleeding time and clotting time at all doses 200,
400 and 800md/kg b w after 3" day, with a non-significantly decreased (p>0.05) time observed after 6™ and 10"
day of administration plant extract respectively. In conclusion, this justifies the traditional use of Ganoderma
Lucidumin stoppage of blood bleeding.
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INTRODUCTION

Haemostasis is a process that prevents excessieal tbbss in the body. The haemostatic system reptesa
delicate balance between pro-coagulant, anticoaguat@chanisms allied to a process of fibrinolydis There are
five major components involved in the haemostatitesm, viz: platelets, coagulation factors, coatieinhibitors,
fibrinolysis and blood vessels [2]. Haemostasia idge saving process and therefore explorationasfipounds that
facilitate the process is of medicinal importan8 [Plants are important sources of many biologycattive
compounds. Plants used in traditional medicine ipean interesting and still largely unexplored rseufor the
development of new drugs [4Banoderma lucidum (Fr.) Karst, a popular medicinal mushroom, hasnbesed in
traditional medicines in many Asian countries.dslbeen widely used as medicine to promote heattHangevity
in China for thousands of years [5]. Studies haw@w thatGanoderma lucidum have different active constituents.
Some of the chemical constituents@flucidum include polysaccharides, proteins, nucleosiddsy &cids, sterols
and triterpenes [6]. In East Asia, the fruiting pad the fungusGanoderma lucidum has been used for centuries. It
has long been used as a folk medicine to treabwarhuman diseases such as cancer, hypertensioatitise
nephritis and so on [5]. The aim of this study gsitivestigate the haemostatic activity of aqueoxtsaet of
Ganoderma lucidum in Wistar rats.
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MATERIALS AND METHODS

Materials used include: filter papers, electrortmpsatch, disposable lancet, non-heparinized eapiltubes, de-
ionized water, beaker, measuring cylinder and @atlettle balance (P162, Switzerland),Water Batheat Block
standardized to 37 and Thermometer.

Plant collection and extraction

The fruiting body ofGanoderma lucidum was collected from around Ahmadu Bello Universitgria promises and
environs in the Month of November, 2009. The plamts taken to the herbarium unit of the Departmdnt o
Biological Sciences, Ahmadu Bello University, andriz where a voucher number was deposited. The plas
dried using a drying oven at 5G. It was then pounded into a coarse powder usiafy@ratory mortar and pestle.
About 500 g of the powder was obtained and coldarsed with 2 liters of distilled water for 48 heufThe
product was filtered using Watmann sized filter grap to obtain a dark brown mass that was storeairitight
container until it was reconstituted.

Animal management and care

Strains of albino wistar rats of both sexes weigtietween 150-234 g were procured from the Aninwld¢ of the
Department of Human Physiology, Ahmadu Bello Ursitgt and Zaria. The animals were maintained under
laboratory condition in order to acclimatize. Thegre allowed to have free access to watklibitum prior to the
commencement of the work.

Experimental protocol
A total of sixteen (16) apparently healthy straifisalbino rats were used. They were randomly assignto four
groups of four (4) rats each as follows:

Group | served as the control and received 1misiflied water

Group Il were treated with 200 mg/kg b w@flucidum

Group Il were treated with 400 mg/kg b w®flucidum

Group IV received 800 mg/kg b w & lucidum respectively.

All administration was done orally by gavage fgreaiod of ten (10) days.

Determination of bleeding time

This was determined using a modified Duke methddBiefly, the tail of each animal from the restiee group
was disinfected by cleaning with methylated spifite tail of the animal was held from the perfodaspaces in
each cage, and the tip was quickly cut using aodiaple lancet and the stopwatch was started asasobleeding
started. The cut was dabbed with filter paper exér\g until the paper no longer stained red withotll Bleeding
time was then taken as the time when the bloogsflowing from the cut. The bleeding time wasedeiined by
counting the number of spots the blood blottedoofthe filter paper. The spot was then added upag multiplied
by the interval by which the blood was blotted &t is 30 seconds. This is then multiplied by 6@dnvert it to
minutes.

Determination of clotting time

This was carried by method described by Cole, (198] Briefly, the tail of the animal from eachayp was
cleaned and disinfected with methylated spirit &meh cut with a disposable lancet. The tip of thié af each
animal was immediately directed into four glass tebes that had previously been warmed and maiediaat 37°C
and the tubes immediately placed in a 37°C watér ttamimic the temperature of the internal envin@mt. The
stopwatch was started immediately the blood waiveteld into the glass test tubes to determine teeding time
and after 30 seconds the end of the test tubes euera pair of scissors and note the time wherbthed appear
gelatinous. The clotting time was taken as theagepof the times blood clotted in the four tubes.

Statistical Analysis

The results of bleeding and clotting time were egped as mean + SEM. The data were statisticadllyzed using
one-way analysis of variance (ANOVA) with Tukey'sultiple comparison post hoc tests to compare thel lef
significance between control and experimental gsoul statistical analysis was done using SPSSiwarl7.0
software. The values of p < 0.05 were consideresigasficant [9].
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RESULTS AND DISCUSSION

Results

Effects of aqueous extract o6Ganoderma lucidum on bleeding time in rats

There was a significantly decreased (p < 0.05)ddgetime in the animals treated with all doses),2M0 and 800
mg/kg b w ofG. lucidium after day 3 when compared to the control groulda). While administration of 200,
400 and 800 mg/kg b w showed no significant deere@s0.05) on bleeding time after th& and 9" day
respectively when compared to the control grouplg@a).

Effects of aqueous extract oGanoderma lucidum on clotting time in rats

There was a significant decrease ( p<0.05) onicfptime in the group treated with 200 and 800 rgdikw of the
extract after the'8day when compared to the control group (TableAZile administration of 400 mg/kg b w of
the extract showed non-significant decrease (p5j00d the clotting time in the animals after tH& day when
compared to the control group (Table 2). Howeveerahe & day, administration of the extract at a dose df 20
mg/kg b w significantly reduced (P<0.05) the clutitime, with a non-significant change (p>0.05)arkied in the
groups treated with 400 and 800 mg/kg b w of thteaex when compared to the control group (Table 2).

Table 1: Effects of aqueous extract oanoderma lucidum on mean (+ SEM) bleeding time in rats

Treatment given Mean (+SEM) (Minutes) Mean (+SEM) Minutes) Mean (+SEM)

Day 3 Day 6 Minutes) Day 9
Control + distilled water 6.40 +0.T9 3.50 +0.35 3.10£0.60
200 mg/kg b v 2.70 £0.12° 2.70 +0.12"™ 3.0+0.4:"™
400 mg/kg b w 3.40+0.f9 4.60+0.78° 4.60+0.7%
800 mg/kg b w 2.80 +0.339 3.50 + 0.22¢ 1.90 +0.187

#p < 0.05 is statistically significant when compared to control group, while ns= not significant when compared to the control group

Table 2: Effects of aqueous extract oGanoderma lucidum on mean (+ SEM) clotting time in rats

Treatment given Mean (+SEM) (Minutes) Mean (+SEM) (Minutes) Mean (+xSEM)

Day 3 Day 6 (Minutes) Day 9
Control + distilled water 8.30£0.20 6.90 £0.58 5@+ 0.52
200 mg/kg b v 5.50 + 0.16° 3.€0 +0.10° 360 +£0..0™
400 mg/kg b w 6.80. + 0.26 6.20 + 0.25¢ 5.70 +0.72¢
800 mg/kg b w 5.60 + 0.37 8.50 + 0.57° 2.80 + 0.41°

#p < 0.05 is statistically significant when compared to control group, while ns= not significant when compared to the control group
DISCUSSION

Haemostasis which is the arrest of blood loss femwered blood vessels and the maintenance of Hloiity
involves coagulation and fibrinolysis. A wound antn blood vessels causes vasoconstriction armmthin
activation which are then accompanied by adhesiwh @latelet activation, fibrin formation from cifdeting
fibrinogen and coagulation inactivation mechanisifi-11]. The present study was carried out to determine the
potentials ofG. lucidum on the haemostatic mechanism, with primatgrest on how it affects bleeding aridtting
time respectively. Bleeding time evaluates the ulsand platelet responses with haemostasis Bl2Mhereas the
clotting time measures the intrinsic clotting fastdl, 1l, V, VIII, IX, X, XI and XII). Clotting time test is a
qualitative measurement of factors involved in ithteinsic pathway [7]. Therefore, deficiency in tfectors of the
intrinsic pathway (1, 11, V, VIII, IX, X, XI, and Xl) will affect the result. From the results obteghin this work, the
extract showed a significantly decreased (p<0.0&}icg time, reflecting that there was an increasene or more
of the clotting factors involved in the intrinsiaghway. Plasma fibrinogen which was not measurehtisnstudy has
been known to facilitate the rate of fibrin polyniermation which ultimately leads to more effectinlet formation
[2] as was observed in present work. The resuttsrded in this study are in consonance with thentspf Okoli

et al., (2007) [13] on the haemostatic activities of lds&f extract ofAspilia Africana which arrested bleeding from
fresh wounds by reducing both bleeding and clottintges. Bamidelest al., (2010) [14] have also reported that
methanol leaf extract dgeratum conyzoides significantly reduced bleeding and clotting tinieslbino wistar rats.
The preliminary phytochemical screening ®&noderma lucidum carried out by Mohammesd al., (2009) [15]
showed the presence of flavonoids, alkaloids andites, many of which arbiologically active phytochemicals.
Tannins have been implicated in the haemostatiwitgcbf plants where they arrest bleeding from day@d or
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injured vessels by precipitating proteins to formsaular plugs (Okoliet al., 2007; Bamideleet al., 2010).
Therefore, the haemostatic mechanisnsofucidum may be related to the presence of these phytodagsni

CONCLUSION

In conclusion, the agueous extract@dnoderma lucidum possessed haemostatic property as evidenced by it
significant reduction on bleeding and clottingifn rats.
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