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Original Research Article
Effect of Ethanaolic Extract of Garcinia kola Seed on Some Haematological

Parametersof Male Wistar Rats

ABSTRACT

The ethanolic extract oGarcinia kola seed was investigated for its activity on selected
haematological parameters of male Wistar rats.tyl{80) male wistar rats weighing 150.42 +
3.98 g were divided into three groups (I, Il antj domprising ten animals each. Animals in
group | (control) received 0.5 ml of distilled watehile those in groups Il and Il were
administered 100 and 200 mg/kg body weight of tkteaet respectively once daily for 21 days.
After 21 days of extract administration, 5 ratsnfreach group were sacrificed. Same was done
after 42 days. Preliminary phytochemical screerah@thanolic extract oGarcinia kola seed
revealed the presence of alkaloids, saponins,nanoarbohydrates, steroids and flavonoids. The
lethal dose (L) of the extract was found to be safe up to 500kggody weight. The extract
significantly (p<0.05) increased the red blood ¢&BC) count, packed cell volume (PCV),
hemoglobin (Hb) concentration, platelet count an@am cell hemoglobin concentration
(MCHC). The extract significantly (p<0.05) decredske white blood cell (WBC) count, mean
cell volume (MCV), mean cell hemoglobin (MCH). Théare, ethanolic extract @arcinia kola
seed through its antioxidant property showed hepmagtic, stimulating and enhancing effects.
However, alterations in these haematological pat@meby the extract may have deleterious
effect on red blood cell constituents of the ansnal

Keywords. Garcinia kola, Haematological Parameters, Ethanolic Extract, &tepoietic,
Deleterious Effect.

1. INTRODUCTION

Garcinia kola, a dicotyledonous plant belonging to the Clusiacea Guttiferae family is
commonly found in the subtropical and tropical &seof some countries of West and Central
Africa such as Benin, Cameroon, Democratic Reputfli€ongo, Ivory Coast, Ghana, Liberia,
Nigeria, Senegal and Sierra Leone, Asia and Eufbp?]. It is a medium-sized tree growing up
to 12 m tall and 1.5 m wide and usually found ie tain forest of Nigeria [3]. The seed is
popularly known as bitter kola or male kola in Esigl In Nigeria, the seed is commonly called

“Namiji goro” in Hausa, Akilu” in Igbo and “Orogbo” in Yoruba [4]. It is a browmut-like seed,
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used in traditional medicine [5]. The seeds wheawad have a bitter astringent taste. The seed
extract and dry powdered seed@fkola plants have been made into various forms including
tablets, cream and toothpaste [6]. It is used aditional medicine for various therapeutic
purposes based on the pharmacological effectsecéttive components (flavonoid) in the seed
and other parts of the plant [5].

Previous studies by [7] reported the antioxidard aoavenging activities of flavonoid extract
(kolaviron) of Garcinia kola seeddn vitro while [8] examined the effect @arcinia kola seed
alkaloid extracts on levels of gonadal hormone pitditary gonadotrophins in rat serum. [9]
reported the protective effects Gércinia kola seed against paracetamol-induced hepatoxicity in
rats while [10] worked on the preparative isolatimmd identification of tyrosinase inhibitors
from the seeds oBGarcinia kola by high-speed counter-current chromatography. [&pprted
the bronchodiliator effects dgarcinia kola while [12] demonstrated the antifungal activity of
Garcinia kola nut extract as an ocular bacterial isolates in kafb3] worked on the effects of
chronic ingestion o6Garcinia kola seeds in the rats. [14] investigated the microsirat effects

of aqueous extract ddarcinia kola on the hippocampus and cerebellum of malnourisheg
while [15] examined the effects of gavage treatmeitlh Garcinia kola seeds on biochemical
markers of liver functionality in diabetic rats.gJlreported the antisickling activities of extracts
of leaf, seed and seed podGsrcinia kola Heckel while [17] reported the antifungal activil
Garcinia kola nut extract as an ocular bacteriglates in Lagos. [18] worked on the
hypoglycaemic and hypolipidaemic effects of fracdrom kolaviron, a biflavonoid complex

from Garcinia kola in streptozotocin induced diabetes mellitus rats.

On haematology, studies by [19] have reported tfexteof ingestion ofGarcinia kola seed on
erythrocytes in rabbits while [20] investigated tiematological effect of chronic administration
of ethanolic extract ofGarcinia conruana seed on rat, while [21] evaluated the effects of
ethanolic extracts ofzarcinia kola seeds on growth and haematology of catfi€har(as
gariepinus) broodstock. Although, there have been severarten the haematological activity
of Garcinia kola seeds, there is still paucity of information om thffect of ethnobotanically
acclaimed doses of 100 and 200 mg/kg body weighttammatological parameters. Therefore,
this study presents information on the effect dfaablic extract ofGarcinia kola seed on
selected haematological parameters using male Wettaas model.
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2. MATERIALSAND METHODS

21 MATERIALS

2.1.1 Plant Materials and Authentication

Garcinia kola seeds which were purchased from Karu Market, inRdxgeral Capital Territory,
Abuja and were authenticated at Forestry Reseasditute of Nigeria (FRIN), Ibadan, Nigeria
with voucher specimen number (F.H.I. 10847).

2.1.2 Experimental Animals

Male Wistar rats Rattus norvegicus) weighing 150.42 + 3.98 g were obtained from themal
House of Federal College of Animal Husbandry, Kus, Plateau State, Nigeria.

2.1.3 Other Reagents

All other chemicals and reagents used which weranaiflytical grade were products of Sigma
Aldrich Ltd., Buchs, Canada and are prepared inmelric flask using glass wares with distilled

water except otherwise stated.

22 METHODS
2.2.1 Preparation of Ethanolic Extract of Garcinia kola Seed

Dried seeds oGarcinia kola were peeled to remove the testa. This was cutsimtaller sizes and
thereafter pulverized in a blender (PHILIPS, MoH&-1724, Brazil) to obtain smooth powder.
A known weight (200 g) of the powder was extragted000 ml of ethanol for 72 hours at room
temperature. The extract was filtered with WhatriNan 1 filter paper (Maidstone, UK) and the
resulting filtrate concentrated in a Rotary EvaparaThe mixture was further transferred into
steam bath where it was evaporated to give theinesjbrownish-black residue. This was then
reconstituted in distilled water to give the reqdidoses (100 and 200 mg/kg body weight) used
throughout the experimental period.

2.2.2 Phytochemical Screening
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Preliminary phytochemical screening to detect thes@nce of alkaloids, saponins, tannins,
flavonoids, steroids, anthraguinones, cardiac gligtes and carbohydrates were carried out by
adopting the procedures described by [22, 23, 242@, 27, 28, 29], respectively.

2.2.3 Acute Toxicity Study (L Dsp)

The method described by [30] was adopted to deterheithal dose (LE). The experiment was
carried out in two stages:

Stagel: Nine rats were completely randomized into 3 geo(#-C) of 3 rats each. The animals
in group A received ethanolic extract@ércinia kola seed at a dose of 10 mg/kg body weight.
Group B received 100 mg/kg body weight. Group Ceneed 1000 mg/kg body weight. The
animals were observed/monitored for 24 hours. Tumeber of deaths in each group was noted.
Stagell: This stage was carried out based on the resuttedirst stage. Three groups (A-C) of
one rat each were used. The animal in Group Avedel000 mg/kg body weight of the extract.
The animal in Groups B and C received 3000 and 58@tkg body weight of the extract
respectively. The animals were monitored for ano@ hours during which the number of
deaths or abnormal reaction/behaviour was noted.

2.2.4 Animal Grouping and Extract Administration

A total of thirty male albino rats, housed in clelominum cages contained in well ventilated
standard housing conditions (temperature: 283photoperiod: 12 hours; humidity: 50-55%)
was used for the study. The animals were allowed &ccess to rat pellets (Premier Feed Mill
Co. Ltd., Ibadan, Nigeria) and tap wagerlibitum. The cages were also cleaned on daily basis.
The animals were acclimatized for two weeks betbeecommencement of the experiment. The
thirty (30) male Wistar rats weighing 150.42 + 3@®8vere completely randomized into three
groups (I, Il and IlI) comprising ten animals ea&mimals in group | (control) received 0.5 ml
of distilled water while those in groups Il and Were administered 100 and 200 mg/kg body
weight of the extract respectively once daily fdr @ays using polystyrene. After 21 days of
extract administration, 5 rats from each group veaeificed. Same number was sacrificed after
42 days. Extract administration was done daily gigalystyrene. This research was carried out

in Physiology Department of Bingham University, aating to the rules in Nigeria (Revised
4



120
121
122
123
124
125
126
127
128

129

130
131
132
133
134

135

136

137
138
139
140

141

142
143
144

145

146

Helsinki Declaration, 2008) governing the care asg of laboratory animals as acceptable

internationally.

2.2.5 Preparation of Serum

Under ether anaesthesia, the neck area of themadsquickly shaved to expose the jugular
veins. The veins after being slightly displaced [ftevent blood contamination by interstitial
fluid) were sharply cut with sterile scapel bladwl an aliquot (2 ml) of the blood was collected
into EDTA sample bottles for the haematologicallgsia. This was done by running it down the

side of the bottle, covered and rolled gently ta mith EDTA so as to avoid clotting.

2.2.6 Deter mination of Haematological parameters

Haematological Autoanalyzer (Beckman Coulter, IRallerton, CA, USA) was used for the
determination of haematological parameters: readlcell (RBC) count, packed cell volume
(PCV), hemoglobin (Hb) concentration, mean cell bglobin (MCH), mean cell hemoglobin
concentration (MCHC), white blood cell (WBC) coumpliatelet count and mean cell volume
(MCV).

2.2.7 Statistical Analysis

Results were expressed as the mean + SEM of temntiegitions. Means were analyzed using
Duncan’s Multiple Range Test and complemented \8ithdent’s t-test. The differences were
considered statistically significant at p<0.05. Mllese analyses were done using SPSS 16.0
Software (Statistical Package for Social Scienktes, Chicago, IL, USA).

3.RESULTS

Preliminary phytochemical screening of the ethanektract ofGarcinia kola seed revealed the
presence of alkaloids, saponins, tannins, carbeltgdsteroids and flavonoids. Anthraquinones

and cardiac glycosides were not detected (Table 1).

Table 1: Phytochemical constituents of ethanolic extract of Garcinia kola seed

Phytochemical constituents Inference
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Alkaloids ++

Flavonoids +++
Saponins ++
Tannins ++
Carbohydrate ++

Anthraquinones -
Steroids +

Cardiac glycosides -

Key:

- Absent

+ Present

++ Significantly present

+++  Abundantly present
For acute toxicity study, all the graded doseshaf éthanolic extract ofarcinia kola seed

administered to the animals showed no signs otityxand no deaths were recorded. Therefore,
the LDsp of ethanolic extract oBarcinia kola seed was found to be safe up to 5000 mg/kg body

weight.

After 21 days of administration, the ethanolic agtrof Garcinia kola seed increased the white
blood cell (WBC) count from 9.46+2.64 (control) 18.54+1.46 (group Il), and in group I,
there was also an increase to 16.02+3.22; as showrigure 1. However, there was no
significant increase in groups Il and Il as congohmwith control (p=0.324 and p=0.131

respectively).

After 42 days of administration, the ethanolic egtrof bitter kola increased the WBC count
from 7.82+1.15 (control) to 13.72+1.53 (group Hhd in group I, there was also an increase to
14.28+1.64; as shown in figure 1.There was sigaifidncrease in groups Il and Ill as compared
with control (p=0.034 and p=0.017 respectively).

Comparing the effect of 21 days and 42 days of aghtnation, the ethanolic extract Garcinia

kola seed increased the WBC count in group Il from 4381546 after 21 days to 13.72+1.53
6
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after 42 days but in group lll, there was a de@dasm 16.02+3.22 after 21 days to 14.28+1.64
after 42 days. There was no significant increasgramips Il and Ill after comparing 21 days and
42 days (p=0.887 and p=0.678 for groups Il andel$pectively); as shown in Figure 1.
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NS = Not significant

Figure 1. Effect of ethanolic extract dbarcinia kola seed on white blood cell (WBC) count
(x10°/L) after 21 and 42 days.

After 21 days of administration, the ethanolic egtrof Garcinia kola seed increased the
hemoglobin (Hb) level from 14.16+0.64 (control)14.7+0.27 (group 1), and in group lll, there
was also an increase to 14.7+£0.62; as shown inr&igu However, there was no significant

increase in groups Il and Il as compared with oar(p=0.440 and p=0.225 respectively).

After 42 days of administration, the ethanolic extrof Garcinia kola seed increased the Hb
level from 14.64+0.75 (control) to 15.0+0.18 (grolp and in group llI, there was also an
increase to 17.36+0.20; as shown in Figure 2. Thex® no significant increase in group Il as
compared with control, but there was significartr@ase in group Il as compared with control

(p=0.100 and p=0.001 respectively).
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Comparing the effect of 21 days and 42 days of adtnation, the ethanolic extract of bitter
kola increased the white blood cell count in gréufpom 14.7+0.27 after 21 days to 15.0+0.18
after 42 days, and in group lll, there was alsoiramease from 14.7+0.62 after 21 days to
17.36+0.20 after 42 days. However, there was naifsignt increase in group Il after comparing
21 and 42 days, but there was significant incr@ageoup Il after comparing 21 and 42 days; as
shown in Figure 2. (p=0.376 and p=0.025 for grollipsid 11l respectively).
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*P < 0.05 = statistically significant
NS = Not significant

Figure 2: Effect of ethanolic extract dbarcinia kola seed on Hemoglobin (Hb) concentration
(g/dL) after 21 and 42 days.

After 21 days of administration, the ethanolic agtrof Garcinia kola seed increased the red
blood cell (RBC) count from 7.6+0.33 (control) to/r¥+0.2 (group Il), and in group lll, there
was also an increase to 7.82+0.26, as shown inréigu However, there was no significant
increase in groups Il and Il as compared with oar(p=0.745 and p=0.232 respectively).
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After 42 days of administration, the ethanolic atrof bitter kola increased the RBC count from
8.23£0.26 (control) to 8.45+0.18 (group II), and group llI, there was also an increase to
9.91+0.22, as shown in Figure 3. There was no fsogmit increase in group Il as compared with
control, but there was significant increase in groli as compared with control (p=0.561 and
p=0.018 respectively).

Comparing the effect of 21 days and 42 days of ahtnation, the ethanolic extract Garcinia
kola seed increased the red blood cell count in grofnern 7.71+0.2 after 21 days to 8.45+0.18
after 42 days, and in group lll, there was alsoiramease from 7.82+0.26 after 21 days to
9.91+0.22 after 42 days. There was significantaase in groups Il and Il after comparing 21
days and 42 days; as shown in Figure 3. (p=0.01® @+0.002 for groups Il and Il
respectively).
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*P < 0.05= Statistically significant

Figure 3. Effect of ethanolic extract oGarcinia kola seed on red blood cell (RBC) count
(x10'%/L) after 21 and 42 days.
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After 21 days of administration, the ethanolic agtrofGarcinia kola seed decreased the packed
cell volume (PCV) from 47.6£2.19 (control) to 461229 (group 1), and in group lll, there was
also a decrease to 45.44+1.48; as shown in Figuféere was no significant increase in groups
Il and Il as compared with control (p=0.469 and®95 respectively).

After 42 days of administration, the ethanolic egtrof bitter kola increased the PCV from
46.54+0.57 (control) to 49.68+0.30 (group 1), aindgroup lll, there was also an increase to
55.76+0.54; as shown in Figure 4. There was sicpnifi increase in groups Il and Ill as

compared with control (p=0.561 and p=0.018 respelst).

Comparing the effect of 21 days and 42 days of agtnation, the ethanolic extract Garcinia
kola seed increased the packed cell volume in groufroin 46.2+1.29 after 21 days to
49.68+0.30 after 42 days, and in group lll, theaswlso an increase from 45.44+1.48 after 21
days to 55.76+0.54 after 42 days. There was ndfsignt increase in group Il after comparing
21 days and 42 days, but there was significaneas® in group IIl after comparing 21 and 42

days; as shown in Figure 4 (p=0.052 and p=0.008roups Il and Il respectively).
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W after 21 days
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control 100mg/kg 200mg/kg
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Figure 4. Effect of ethanolic extract dbarcinia kola seed on packed cell volume (PCV) (%)
after 21 and 42 day%P < 0.05 = statistically significanNS = Not significant
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After 21 days of administration, the ethanol extraicGarcinia kola seed decreased the mean
cell volume (MCV) from 62.74+1.4 (control) to 618288 (group 1), and in group I, there

was also a decrease to 58.2+0.42, as shown indiguHowever, there was no significant
increase in group Il as compared with control (85@), but there was significant increase in

group Il as compared with control (p=0.036).

After 42 days of administration, the ethanolic agtrof bitter kola increased the MCV from
55.78+1.34 (control) to 58.78+0.47 (group Il), andgroup lll, there was also an increase to
66.14+0.54; as shown in Figure 5. There was noifsignt increase in group Il as compared
with control, (p=0.113), but there was significamtrease in group Ill as compared with control
(p=0.003).

Comparing the effect of 21 days and 42 days of achnation, the ethanolic extract Garcinia
kola seed decreased the mean cell volume in groupoh f61.04+0.88 after 21 days to
58.78+0.47 after 42 days, but in group lll, ther@svan increase from 58.2+0.42 after 21 days to
66.14+0.54 after 42 days. There was no significacriease in group Il after comparing 21 days
and 42 days, but there was significant increasgrawip Ill after comparing 21 and 42 days; as

shown in Figure 5 (p=0.126 and p=0.001 for grouasd Il respectively).

11
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Figure 5: Effect of ethanolic extract dbarcinia kola seed on mean cell volume (MCV) (FL)
after 21 and 42 days; *P < 0.05 = statisticallyngfigant; NS= Not significant.

After 21 days of administration, the ethanolic extrof Garcinia kola seed increased the mean
cell hemoglobin (MCH) from 18.58+0.46 (control) 18.32+0.21 (group II), but in group IlI,
there was a decrease to 18.72+0.29; as shown ure~§) There was no significant increase in
groups Il and Il as compared with control (p=0.281% p=0.835 respectively).

After 42 days of administration, the ethanolic axtrof bitter kola increased the mean cell
hemoglobin from 17.27+0.16 (control) to 17.78+0(8@Boup 1), and in group lll, there was also

an increase to 19.34+0.15; as shown in Figure éréltvas no significant increase in group Il as
compared with control (p=0.228), but there was ificant increase in group Il as compared

with control (p=0.001).

12
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Comparing the effect of 21 days and 42 days of adhtnation, the ethanolic extract Garcinia

kola seed decreased the MCH in group Il from 19.32+@f2dr 21 days to 17.78+0.25 after 42
days, but in group lll, there was an increase fa81v2+0.29 after 21 days to 19.34+0.15 after
42 days. There was significant increase in groupsd Il after comparing 21 days and 42 days

respectively; as shown in Figure 6 (p=0.005 and @E®for groups Il and Il respectively).

20 ~

19.5 A

19 A

18.5 -

17.5 - W after 21 days

17 | W after 42 days

16.5 -

Mean Cell Haemoglobin (pg)

155 +
control 100mg/kg 200mg/kg

Treatment

Figure 6: Effect of ethanolic extract dbarcinia kola seed on mean cell hemoglobin (MCH)
(pg) after 21 and 42 days; * P < 0.05 = statislycsilgnificant; NS= Not significant.

After 21 days of administration, the ethanolic axtrof Garcinia kola seed increased the mean
cell hemoglobin concentration (MCHC) from 29.724®@ontrol) to 31.8+0.36 (group 1), and
in group lll, there was also an increase to 32.283%0as shown in Figure7. There was
significant increase in groups Il and Il as congohmwith control (p=0.001 and p=0.008
respectively).

After 42 days of administration, the ethanolic aextrof bitter kola increased the mean cell
hemoglobin concentration from 29.46+0.75 (conttolB2.62+0.39 (group II), and in group lII,

13
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there was also an increase to 35.62+0.27; as shofigure 7. There was significant increase in
groups Il and Il as compared with control (p=0.@0M p=0.001 respectively).

Comparing the effect of 21 days and 42 days of ahtnation, the ethanolic extract Garcinia

kola seed increased the MCHC in group Il from 31.8+(a86r 21 days to 32.62+0.39 after 42
days, and in group lll, there was also an incréama 32.28+0.43 after 21 days to 35.62+0.27
after 42 days. There was no significant increasgaup Il after comparing 21 days and 42 days,
but there was significant increase in group llleaftomparing 21 and 42 days; as shown in

Figure 7 (p=0.297 and p=0.002 for groups Il anddHpectively).

40 +
35 +
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25 +
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W after 21 days

15 1 W after 42 days
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Mean Cell Haemoglobin Concentration
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Figure 7: Effect of ethanol extract @arcinia kola seed on mean cell hemoglobin concentration
(MCHC) (g/dL) after 21 and 42 days; *P < 0.05 =istacally significant; NS= Not significant

After 21 days of administration, the ethanolic axtrofGarcinia kola seed decreased the platelet
count from 181.4+32.98 (control) to 177+24.25 (grvdl), but in group lll, there was an increase
to 264.8+47.96; as shown in Figure 8. There wasigoificant increase in groups Il and Ill as
compared with control (p=0.898 and p=0.106 respel).

After 42 days of administration, the ethanolic agtrof bitter kola increased the platelet count
from 416.20+8.34 (control) to 537.40+7.99 (group |0.05 and in group lll, there was also an
increase to 659.0+£14.69<@.05. There was significant increase in groupstl Hl as compared

with control (p=0.001 and p=0.001 respectively).

Comparing the effect of 21 days and 42 days of achnation, the ethanolic extract Garcinia
kola seed increased the platelet count in group Il fdoivi+24.25 after 21 days to 537.40+7.99
after 42 days, and in group lll, there was alsaramease from 264.8+47.96 after 21 days to
659.0+£14.69 after 42 days. There was significaotteiase in groups Il and Il after comparing 21
days and 42 days respectively; as shown in Figyp=8.001 and p=0.002 for groups Il and IlI

respectively).
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Figure 8: Effect of ethanolic extract dbarcinia kola seed on platelet count (X1D) after 21
and 42 days; * P < 0.05 = statistically signifigalds = Not significant

4. DISCUSSION

Medicinal plants such &Sarcinia kola are believed to be an important source of new ctami
substances with potential therapeutic benefits [32]. Knowledge of haematological
characteristics is an important tool used as aact¥fe and sensitive index of maintaining
physiological and pathological changes in animatiet® [33]. The analysis of blood indices has
proven to be a valuable approach for analyzinghéalth status of animal models as these
indices provide reliable information on metabolisatders, deficiencies, chronic stress status
and blood relating functions before they are presea clinical setting [34]. Alterations in blood
parameters may be due to changes in cellular ityegnembrane permeability of cells or even

due to exposure to toxic chemicals [35].

From the result of this experimer@arcinia kola caused a dose dependent increase in white
blood cell (WBC) count. The result is similar teethindings of [36]; where an experiment was

16
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carried out on the effect of chronic administratadfrethanolic extract oBarcinia conruana seed

on rats and the white blood cell count did not slaow significant enhancement in numbers.

Red blood cell (RBC) count showed an increase aftattays and after 42 days of administration
of the extract as seen in Figure 3. The mechaneadig to the increase in RBC count is
probably mediated by the anti-oxidant property bé textract. This gives the extract the

haemopoietic, protective and stimulating potentials

Packed cell volume (PCV) showed decreased valoes ¢ontrol to group Il to group 11l after 21
days that were not significant; as shown in Figlirdlean cell volume (MCV) decreased from
control to group Il to group Il after 21 days amdreased from control to group Il to group IlI
after 42 days. Mean cell hemoglobin (MCH) increaech control to group Il but decreased in
group Il after 21 days and increased from contoojroup Il to group Il after 42 days. These
alterations in mean cell volume (MCV) and mean belnoglobin (MCH) might have adverse

effect on blood related functions of the extract.

The values for red blood cell count, hemoglobin aariration and mean cell hemoglobin
concentration increased as the dosage increasethamgkriod of administration increased, i.e.
they were dose-dependent and duration-dependemt.values for packed cell volume were
mostly duration-dependent; they increased withdase in the period of administration. All
these are alterations and would effect on blocated|function of the extract.

Similar findings where there was a steady incréasee red blood cell (RBC) count, packed cell
volume (PVC), hemoglobin (Hb) concentration, meah kemoglobin concentration (MCHC),
have been documented [4, 19, 36].

The steady rise in the values of red blood celintppacked cell volume and hemoglobin
concentration as the bitter kola seed concentratioreased is said to be due to the antioxidant
activity of flavonoid which was present in the bib@ue to Garcinia kola seed extract
administration [37], thereby elevating the totati@xidant activity of the blood [19]. Studies
have shown that polyphenols particularly flavonsigplements are likely to be beneficial for

long term health since they act as potent antiok&lg88].
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The increase in the erythrocyte level is said tadbe to an increase in the stimulant cytokine
erythropoietin [36]. This increase in erythrocytaiot is also said to have alternately led to the
increase in the packed cell volume and hemoglobircentration values since there is a direct
relationship between erythrocytes, packed cellmawand hemoglobin concentration [39].

After the 21 day administration, there was an ahitiecrease in hemoglobin (Hb) concentration
before it increased after 42 days. This could be ucomplexes which flavonoid forms with
reactive metals such as iron, zinc and copper biyereducing their nutrient absorption [40].
These complexes might have affected hemoglobinhegig and erythropoiesis since iron
deficiency is characterized by deficient hemogladynthesis with red blood cells containing less
than the usual concentration of hemoglobin [41].o0dh this is compensated as ageing
erythrocytes are destroyed, some of the iron igagald and transported to the erythroid cells of
the marrow for new hemoglobin synthesis. This wasnsin the subsequent weeks as the
hemoglobin concentration values increased sigmflgaHowever, the non-significant effect of
the extract at 100 mg/kg body weight on Hb conegimin after 21 and 42 days may be an
indication that the balance between the rate afiyeion and destruction of the blood corpuscles

(erythropoiesis) was not altered.

There was a clear decrease in the mean cell vo(M@d/) after 21 days of administration with
an increase in th&arcinia kola dose, implying that the cell size decreases saamfly as
dosage was increased (from 100mg/kg to 200 mg/ky laeeight). This decrease can possibly be
accounted for by the increase of mature erythrecytative to the larger immature forms
(erythroblasts) due to the protective antioxidaotiom of Garcinia kola seed constituents,
especially the flavonoid. The interplay of proteetactions such as modulation of erythropoietin
production, absence of anemia and delayed reldasticulocytes into peripheral blood, ensures
an aggregate decrease in mean cell volume [42].d€beeased MCV and the elevated levels of

PCV by the extract further suggest selective tdyiof the extract and or its components.

The decrease in MCV can also be attributed to ptes$inctional deficiency of elemental iron,
facilitated by accelerated mobilization of iron ret® without supplementation in the diet [43].
This supports the observed significant rise in MCHiCa dose of 100 mg/kg body weight;
considering the decreases in MCH at doses of 10@mghd 200mg/kg, signifying the
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consequence of depreciating iron stores. This degiren was not low enough to reverse

increases in PCV and hemoglobin concentrationeas#id doses @arcinia kola seed.

From the result of this experimerarcinia kola caused an increase in platelet count. The
effects ofGarcinia kola seed extract on platelet count were dose-related;were observed to
be more intense at higher doses. It was also duraependent as values increased significantly
from 21 to 42 days. The high level of platelet dooauld be attributed to increase platelet
aggregation, resulting in influx of platelet froilmetbone marrow due to increased thromboxane
A2 biosynthesis [44]This was contrary to the work of [20] and [36], whehere was no
significant enhancement in platelet numbers dutatmnoids being said to cause an inhibition

of thrombaxane Aformation that inhibits platelet aggregration.

5. CONCLUSION

Findings of this study have shown that thanolic extract ofSarcinia kola seed possess
hematopoietic, stimulating and enhancing effectsweler, following the alterations in these
haematological parameters by the extract, cautionild be exercised in its usage, as it may not

be completely ‘safe’ as oral remedy at the dosesstigated in this study.
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