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ABSTRACT
To study the effects of ingestion of G _kola diet on the blood profile of adult wistar rats, forty adult male
wistar rats were used.They were obtained from the animal house of the Faculty ol Pharmacceutical
sciences, University of Nigeria Nsukka and divided into four (4) groups I-1V of ten (10) rats each. They were
acclimatized to the conditions of the animal house of the University of Nigeria Teaching Hospital Enugu for
a period of two (2) weeks. Groups I, II, and TIT were fed 30% w/w, 20%w/w and 10%w/w G kola diet
respectively while group IV served as control and was fed ad libitum with growers mash.

At the end of the experimental period of 10weeks the rats were starved  overnight and their blood
samples were collected in heparinised tubes. The blood samples were analyzed using routine laboratory
methods. Fasting Blood ~ Sugar (FBS), Packed Cell Volume (PCV), White Blood Cell (WBC) count (total
and differential) were analyzed. There was a decrease in blood sugar as dose increases. The mean PCV and
lymphocyte count increased as dose increases, while the eosinophils, neutrophils and monocytes decreased
as dose increases. The values use subjected to statistical analysis.

The dose dependent decrease in blood glucose proved significant only between groups 1.(30% w/w) and IV

(control), when compared using student's t-test. The results were discussed.

Keywords: Medicinal plants. Biflavonoids. Hematological parameters

Garcinia kola (Heckel) is huge specie of
spreading forest tree commonly found in the
moist rainforest region distributed throughout
West and Central Africa (Plowden, 1972,
Ainslie, 1973; Keay ct al, 1964). In Nigeria, it is
found in the cast and also in Ijebu Ode, Benin,
Calabar and Ikom (Oliver, 1960, Kecay et al,
1964).

It is commonly called 'bitter' kola because
of its bitter taste and 'false' kola because of its
use as a substitute to kolanuts.

Many workers have identified the seeds as
medicinal against many diseases such as
dysentery and diarrhea (Ainslie 1973),
respiratory decongestion and relief of sour throat
(Oric and Ekon, 1993) trcatment of asthma
(Ebomoyi, 1995), laryngitis and diabetes (Iwu et
al 1990).

Ebana et al (1991), Aina and Uko (1991),
Madubunyi (1995) and Akoachere et al (2002)
reported its usec as antimicrobial/antibacterial
agents while Farombi et al (2000) demgpstrated
its use as antidotes to poison. Olajide (1999)
reported that it could be antithrombotic.
Biflavonoids have been implicated as active
ingredients in the sceds of G. kola (Osisiogu

1964, Waterman and Iussain 1982). The wide
medicinal uses ascribed to G.kola attracted many
people to its regular consumption in large
quantity as kola substitute, medicine, or junks
and snacks.

The indiscriminate use of G. kola is not
proper unless it proved to be entirely harmiess to
the body. Blood as a transport vchicle for
substances in the body would carry the active
ingredients of G.kola to the target organs as it
achicves its medicinal actions.

The action of these substances on the blood
itself needs to be studied so as to establish its
safety or otherwise on the blood.

This study aims at investigating the effect of
G .kola consumption on the blood profile of adult
male albino rats.

MATERIALS AND METHODS

Procurement Of Animals

Forty (40) male Albino Rats were obtained from
thc animal house of the Faculty of
Pharmaceutical Sciences, University of Nigeria,
Nsukka. They were divided into four (4) groups
I, 11, Il and IV with ten (10) rats in each group
properly kept in cages with screened tops and
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acclamatised to the conditions of the animal
house of the College of Medicine, University of
Nigeria Teaching Hospital, Enugu for a period
of two (2) weeks. During the acclimatization
period, they were fed ad libitum with growers
mash produced by Top FFeeds® Plc.

Preparation of g. Kola diet

G. kola sceds were purchased. Their seed
coats were removed and the seeds were dried in
the sun and ground to powder.

The powdered G. kola was mixed with the
animal feed (Growers mash by Top Feeds® Plc)
in various proportions to obtain 10%w/w,
20%w/w, and 30%w/w respectively using the
following formula

Mass of G. kola powder X 100
Mass of G. kola powder + mass of mash

Administration of g. Kola diet

Groups I, II and III respectively were fed
with 30% w/w, 20% w/w, and 10% w/w G. kola
diet. Group IV (control) was fed with normal,
diet. Equal quantity of feed was given to all
groups over the period.

At the end of the experimental period of ten
(10) weeks, the feeds were  withdrawn  about
10pm. At the dawn of the next day, blood
samples were obtained from the anmimals in
heparinised tubes containing a dipotassiun salt of
ethyl ditetra acctic acid (K,EDTA) for FBC
analysis and sodium {luoride for the blood sugar
analysis.

Analysis Of Samples

With Mediguard Electronic Colorimeter,
Glucose Oxidase mecthod was used for
theestimation of Fasting Blood Sugar (FBS).

Packed Cell Volume (PCV) was obtained
using heparinised capillary tube and haematocrit
centrifuge. For total White Blood Cell (WBC)
count, 1% glacial acetic acid tinged with gentian
violet was used. For platelet count, 1%
ammonium xalate was used. Thin Blood films
were obtained and stained with
Ieishman's stain for the differential WBT count
and the films were studied under the light
microscope.
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RESULTS

There was a decrease in the blood sugar
between the groups as the dose increases. The
mean PCV values showed a dose dependent
increasce, which is not statistically significant (p
0.05). The basophils remained the same in all
groups. The cosinophils and neutrophils
decrcased as the dosc increases while the
lymphocytes incrcased as the dosc decreases.
The monocytes increased between groups IV
(control) and IIT (10%w/w) and then decreased
as the dosc increases. The lymphocytes
incrcased as the dosc incrcases. These are
summarized in tablel.

The values obtained were subjected to
statistical analysis. Using Analysis Of Variance
(ANOVA) to compare the groups the changes
were not statistically significant (p 0.05) (Table
2). Using students (- test, cach group was
compared with the control. Only the Fasting
Blood Sugar (IFBS) of group I showed a
statistically significant change when compared
with the control (p 0.05) (Table 3).

DISCUSSION

The decrease in blood sugar as dose
incrcases is interesting. Esom et al (2006)
reported that ingestion of G. kola diet increases
the storage of glycogen in the liver as the dose
increases. Thus G. kola dict achieves an increase
in liver glycogen and a decrease in blood sugar
as the dose increases. The decrease in blood
sugar and the converse increasc in liver glycogen
are in linc with the principles of blood sugar
regulation (Felig, 1975; van de Werve, 1987;
Harris and Crabb, 1992: Fischbach, 1996,
Stuart, 1999). In addition, the primary target at
the treatment of diabetes is reduction of blood
sugar. The reduction of blood sugar in the
experimental groups agrees with the findings of
Iwu ct al (1990) on the antidiabetic uses of G.
kola. Therefore, consumption of G. kola tends to
decrease blood sugar and cnhance glycogenesis.

The basophils are said to be closely
associated with allergic reaction and substances
that promote inflammation (Guyton and Hall,
2000; Stuart, 1999, Bannister, 1995). Already it
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Table 1: B_Ioo'ﬂ'l_meiI.e (Mean Values) In Different Groups

Variable Group 1. (N=10) ~ Group Il (N=10) Group HHT (N-10)  Group IV (N=10)
PCV (%) 39.00+1.05 38.70+1.06 37.6042.50 37.60+2:22
Total WBC (mm™) 5340.00 5390.00 5370.00 5290.00
, +697.93 +738.54 +678.31 + 574.36.
Platelets (mm™) 253700.00 256800.00 250300.00 244900.00
" +22090.97 +21373.92 12054291 t 16515.65
Basophils (%) 0.40+0.52 0.40+0.52 0.40-+0.52 0.40+.0.52
Eosinophils (%) 0.60+0.70 0.70+ 0.48 0.90+0.88 0.90+0.74
Neutrophils (%) 67.30+2.45 67.80+3.36 68.2013.22 68.60+1.90
Monocytes (%) 0.90+0.88 1.00+0.82 1.10+0.88 0.80+0.63
Lymphocytes (%) . 30.80+2.57 30.10+3.78 29.40+3.34 29.30+1.34
IFa'leng Blood Sugar (mmolL 3.790+0.233 3.91+0.074 3.9240.215 3.98+0.140

)

Table 2: _Cbmparison Of Mean Values Of The Blood Profile In The Different Groups
By Analysis Of Variance (Anova)

Variable I Test . Degrees of Freedom - p-value
PCV (%) 1.596 3 0.207
Total WBC (mm™) 0.042 3 0.989
Plaelets (mm™) 0.634 3 0.598
Basophils (%) 0.000 3 1.000
Eosinophils (%) 0.443 3 0.724
Neutrophils (%) 0.395 3 0.757
Monocytes (%) 0.256 3 0.856
Lymphocytes (%) 0.574 3 0.636
Fasting Blood Sugar (mmolL") 2,018 3 0.129

Table 3: Comparison Of Mean Values Of Blood Profile Of  Different Groups With
The Control Group Using  Students T-Test

Variable : Group I Group 11 Group 111
(N=10)  (N=10) (N=-10)

PCV (%) t=1.8 t= 141 1 =0.00
. , p=0088 p=0174 p=1.000

Total WBC (mm™) t=0.17 t=0.34 t=0.28
: p=0.863 p=0739 p=0.779
Platelets (mm) t=1.01 t=1.39  t=0.65
) p=0326 p=0.181 p=0.525
Basophils (%) t=10.00 t=0.00 t=0.00
. t=1.000 t= 1.000 t = 1.000
Eosinophils (%) t=10.63 t=0.00 t=0.84
: e o p=0536 p=100 p-0410
Neutrophils (%) t=027  t=0.34 t=0.70
el : p=0789 p=0739 p=0491
Monocytes (%) t=10.26 t=0.88 t=0.51
g 5w p=079% p=0392 p=0617
Lymphocytes (%) t=10.44 t=0.09 t=1.05
: p=0666 p-0931 p-0.307
Fasting Blood Sugar (mmolL™"') t=221 t=440  t=0.74
: p=0.040* p-=0.179 p-0.469
* Statistically significant
32
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has been demonstrated that Kolaviron is anti-
inflammatory (Ebomoyi, 1995; Olajide, 1999;
Braide, 1990). Therefore, one would not expect
to have increased basophils in the experimental
groups since G. kola would not be expected to
cause allergy and inflammation.

The granules in. the cosinophils contain’

toxic chemicals, which are used to attack
infecting organisms. In allergic disorders, the
ratio of eosinophils rises (Bannister, 1995). The
decrease in the percentage of eosinophils as the
dose increases may be associated with the fact
that the Flavonoids of G. kola seeds inhibits
various agents of allergic disorders and worm
infestations (Ebomoyi, 1995; Braide, 1999:
Olajide, 1999; Lewis et al, 1977). Since thesc
disorders may have been already forestalled by
the presence of biflavonoids of G. kola seeds, it
should be expected that the cosinophils should
fall with increasing dose since there was little or
no allergic- disorder- predisposing factors in the
blood of the treated groups.

The neutrophils slightly decreased as dose
increases., Neutrophils are phagocytes, which
attack microbes. At higher doses, the
percentages of neutrophils are lower. This could

be attributed to the antimicrobial actions of

biflavoniods of G. kola seeds (Ebana et al, 1991:
Madubunyi, 1995), which may have cleared the
blood of certain pathogens. Thus the neutrophils
count would be low at higher doses since the
flavonoid as antioxidants minimizes the
incidence of cell damage.

Some monocytes are mobile (in the blood)
while others are fixed (in the tissues) (Krause,
1996; Stuart, 1999). The monocytes showed
changes in an irregular pattern, the cause of this
is not strictly known. However, it is possible to
attribute the variations to the different genetic
constituents of the individuals in the groups with
relation to the monocytes- macrophage system.

The lymphocytes circulate in blood to
provide it with guards against foreign materials
(immune system). The increase in lymphocyte
count at higher doses may be explained in ferms
of the antimicrobial activity of the flavonoids of
G. kola, which may help in activating T-
lymphocytes. The platelets are responsible for
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blood clotting . In this study, they showed a dose
dependent increase. The basophils which may
secrete substances that promote bleeding (anti-
coagulants) had carlier been shown to remain the
same in all the groups. The increase in platelet
population may suggest that G. kola enhances
platelet count and thus may be capable of
impeding excessive haecmorrhage when cuts are
incurred.

The PCV increased as dose increases. PCV
is used to eliminate (he erythrocyte content of
blood (Stuart, 1999; Guyton 2000). Adaramoye
and Akinloye (2000) dcmonstrated the
protective effect of kolaviron against erthrocyte
damage in rats.

The few crenated red blood cells observed
in group I may not be seen as pathological. This
1s because Bessis (1973) reported that a few
crythrocytes in normal blood assume a shrunken
crenated form. These crenated cells may be
crythrocytes whose destruction were delayed as
a result of ingestion of G. kola seeds. Besides,
the group recorded the highest PCV value.

The changes observed in the mean values of
the total WBC and counts are not dose
dependent. So they cannot be attributed to the
consumption of G. kola. Rather, it may be
associated with the specific constitution of the
individual members of a particular group.
However, none of the values was below the
normal values.

From our findings, consumption of G. kola
does not prove to be harmfultothe bl o o d
cells. We can also conclude that consumption of
G. kola reduces blood glucose.
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