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Abstract

Aim: This study was designed to evaluate the ameivera&iffect of co-administration of effect
of caffeine (CF) and hydromethanolic fraction Gitrullus lanatus (CL) seeds extract on
heamatological and lipid profile of wistar albirats.

Methods: Heamatological parameters were determined usir@yrachron CX5 autoanalyzer
according to the manufacturer’'s protocol while,spta lipid profiles were determined using
Randox diagnostic kits and the determination wewgsed on CHOD-PAD enzymatic
colorimetric method of Trinder.

Results: The result showed that administration of CL andd@FNVBC in group Il and IV were
significantly higher (p<0.05) when compared to toatrol group Whereas RBC level in group
IV was significantly higher (p<0.05) compared te ttontrol group. While HB concentrations in
groups Il and IV were significantly higher (p<0)d&0mpared to the control grouphe CL and
CF on the HCT, MCV and MCHC levels of rats in gredpand IV were significantly different
(p<0.05) compared to the control grodpC concentrations of rats in groups IV and V were
significantly higher (p<0.05) while HDL concentiatis in groups Il and Il were significantly
lower (p<0.05) compared to the group I. Also, LDancentration in groups Il and IV were
significantly different (p<0.05) while TG concerticms of in groups IlI, Ill and IV were
significantly different (p<0.05) compared to theogp |. CF however caused a decrease in red
blood cells and an increase in white blood cells.

Conclusion: It is therefore suggested that CF should be comduamly in moderate doses to

ensure normal regulation of blood levels. The stwdyo indicates the possible use of
hydromethanoic extract of CL seed in the treatnoérgnemia. Furthermore, it showed that CF
alone is not a risk factor for coronary heart digganly when taken in conjunction with a diet
high in cholesterol. CL when taken in moderate ¢jiyais very good to the body due to its LDL

lowering effects, although when taken too muchad & hypercholesterolemic effect.

Key Word: caffeine, Citrullus lanatus, Heamatological parameters, plasma lipid profile,
Hydromethanolic
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Introduction

Caffeine is a trimethylxanthine whose primary bgital effect is the antagonism of the A1 and
A2A subtypes of the adenosine receptors [1]. Cadfes found in many everyday products like
coffee, tea, kola nuts, chocolate, soda beveratjegs etc. Thus it is widely and immensely
consumed. For example, an average American cons2@@esg of caffeine daily [2]. In Nigeria
and other third world countries, the consumptioraffeine has increased possibly as a result of
culture assimilation. In humans, caffeine acts agrdral nervous system stimulant, hence it is
used both recreationally and medically to reducgsigal fatigue and restore mental alertness
when unusual weakness or drowsiness occurs [8]nietabolized in the liver into three primary
metabolites, paraxanthine (84%), theobromine (1286)theophylline (4%) [4]

The interest in researches pertaining to caffeaseleen increasing in recent years, and this has
resulted in a surge of publications dealing withaaiety of pharmaco-physiological effects of
caffeine. Caffeine has been shown to have varitwasnpacological and cellular responses in a
wide spectrum of biological systems [5]. Onuegbale[6] found significant increases in the
mean total serum cholesterol concentration and Lébolesterol concentration were observed in
healthy human subjects after regular administratiboaffeine. No significant differences were

obtained in the mean HDL cholesterol concentragiod in the mean serum triglyceride levels.

C. lanatus of family Cucurbitaceae is commonly known as watexlon. The ripe fruits are

edible and largely used for making confectionaty. dutritive values are also useful to the
human health. Fruit is used in cooling, strengthgniaphrodisiac, astringent to the bowels,
indigestible, expectorant, diuretic, and stomaclparifies the blood, allays thirst, cures
biliousness, good for sore eyes, scabies and itahdsas brain tonic to the brain [7]. It also
reported having analgesic and anti-inflammatoryseéds [8], laxative activity of fruit [9],

antioxidant of fruit and hepatoprotective [8]. Thsudy investigated the effect of co-
administration of caffeine and hydromethanolic fiac of CL seeds extract on heamatological

and lipid profile of Wistar albino rats.
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Materials and Methods

Experimental Animals

A total of twenty-five (25) albino Wistar rats wéigg between 160-300grams were used for this
study. These rats were purchased and housed exgegimental animal house of the department
of medical physiology, Madonna University, Elelemgaus, Rivers state. The rats were kept
under normal room condition and 12hour light antkda/cles. The rats were randomized into
control and experimental groups according to weiginge and housed in sanitized wooden
cages containing saw dust as bedding. The heathssof animals was monitored and the rats
were allowed to acclimatize for two weeks after eththey were randomly grouped into five
groupsbefore commencement of administration of extrackt eaffeineTable 1. The experiment
was performed in accordance with the guidelineabdished by the European Community for
the Care and Use of Laboratory Animals and approbgdDepartmental Animal Ethical

Committee.

Preparation of Extract

A total of eighteen (18) fresh whole red watermslevere purchased from Elele local market,
Rivers State, Nigeria. The seeds were separateshaslaand dried for 5 days. The dried seeds
were ground into powder with the aid of a Coronadjng machine. About 3.348kg of the
grounded seeds was measured out and poured iat avhite transparent bucket with a lid and
then soaked in 4 liters of hydro-methanol (80% raeth and 20% distilled water). The mixture
was properly stirred to make sure it was propeolgked and allowed to stand for a total period
of 24 hours.

The soaked ground seeds was squeezed so as tatsegpar chaff from the liquid. The liquid

obtained was filtered using Whitman’s no. 1 filpaper placed in a funnel and held on a clamp
stand. The brownish-yellow filtrate was collectedai beaker. This filtrate was then placed in a
water bath set at 45°C, covered with aluminum(toilprevent reduction of its potency), and left
to dry for 7 days (1week). This method of dryingswa order to concentrate the extract. After a
week the concentrated hydromethanolic extract o6€dds was dissolved in 2 litters of water. A
dose of 200 mg kwas used for high dose and 100 mg' Kgr low dose administration as

shown on Table 1. Caffeine anhydrous (@NO,; 1,3,7-trimethylxanthine), obtained from
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SIGMA Chemical Co. (St. Louis, MO, USA) was dissadvin physiological saline and made
available in doses of 100mg/kg and 50mg/kg was usedthe high dose and low dose

administration respectively.

Table 1: The CL extract and caffeine administered orallytieenty one days

Group Treatments Durations Number of Rats
I Normal feed + water 21days 5

Il Normal feed + water + 50mg/kg CF 21days 5

1 Normal feed + water + 100mg/kg CF 21days

\Y Normal feed + water + 200mg/kg CL 21days 5

Vv Normal feed + water + 100mg/kg CF +21days 5

200mg/kg CL

Administration of CL and CF

The extract (CL) and CF were administered orallytfeenty one days using gastric gavage and
a 1ml syringe. Administration was done in the emgnibefore feeding the animals for the day.
The animals were grouped into five according toyoagight with five rats in each group. The
extract was administered using average weight.

Sample Collection

At the end of twenty-one days (3 weeks), the ragsewiasted for eight hours prior to sacrifice.
The animals were anaesthetized using chloroforra ahloroform chamber (following animal
care and guideline), and then sacrificed. Blood we@ected via cardiac puncture with a 5ml
syringe; this process was repeated for each ra.cbllected blood samples were taken to the
laboratory for analysis. A part of the blood wadlemied into clean dry labeled Ethylene
Diaminetetra-acetic acid bottles for the estimatodrhematological parameters namely: white
blood cells (WBC), red blood cell (RBC), Hemato¢HCT), Mean corpuscular volume (MCV),
Mean corpuscular hemoglobin (MCH), Mean corpuschiamoglobin concentration (MCHC)
and hemoglobin (Hb) using an automated hematolbgiechine (Cell-DynTM Abbot, US).
Another portion was dispensed into plain bottldlewaed to clot and centrifuged at 3500 rpm for

10 mins. The other part were separated, storedda€ tised for evaluation of biochemical
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parameters namely: Total cholesterol (TC), High sitgnlipoprotein (HDL), Low density
lipoprotein (LDL), Triglyceride TG) using commertigits obtained from Randox Laboratories,
UK.

Deter mination of Heamatological Parameters

Hematology profile, which covers white blood ceWBC), red blood cell (RBC) count,
hemoglobin level (HB), hematocrit (HCT), mean aggular volume (MCV), mean corpuscular
hemoglobin (MCH) and mean corpuscular hemoglobimceatration (MCHC) were determined
using a Synchron CX5 autoanalyzer according tartaeufacturer’s protocol.

Deter mination of Plasma Lipid Profile

The plasma total cholesterol, High density lipopiot Low density lipoprotein and triglycerides
were determined using Randox diagnostic kits aedd#termination were based on CHOD-PAD
enzymatic colorimetric method of Trind&f*

Statistical Analysis

The results obtained from this study were analyzsidg statistical package for social science
(SPSS version 16.0 for windows). Analysis of vateifANOVA) was used to compare means,
and values were considered significant at p<0.@St Roc multiple comparisons for differences
between groups and within groups were establisls@tyu_east Significant Difference (LSD).
All results are presented as mean = S.E.M. thehijgap representations were designed in
Microsoft Excel 2007 and SPSS.

Results

The result of the effect of oral administrationGif and CF on heamatological parameters are as
shown in Tables 2. The WBC levels of rats in goulp and IV were significantly higher
(p<0.05) compared to the control group. Howevee, ¢inoups Il and V statistically show no
significant difference (p>0.05) in comparison wikie control group. Whereas, the RBC level of
rats in group IV was significantly higher (p<0.0&mpared to the control group. Although,
there was no statistically significant differengg>@.05) in the groups I, 1ll and V when
compared with the control group. Also, the HB corication of rats in groups Il and IV were
significantly higher (p<0.05) compared to the cohgroup. But, the groups Il and V statistically

show no significant difference (p>0.05) in companisvith the control group. Consequently, it
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was observed that a co-administration of CF and Ghe seeds extract kept the level of

hemoglobin at a normal level in consideration ® diose administered.

From the study, the effect of administration of @d CF on the HCT, MCV and MCHC levels
of rats in groups Il and IV were significantly difent (p<0.05) compared to the control group.
Although, there was no statistically significantfelience (p>0.05) in the groups lll and V when
compared with the control group, whereas, the M@Hcentration of rats in group Il was
significantly different (p<0.05) compared to thentrol group. Notwithstanding, there was no
statistically significant difference (p>0.05) inetlgroups I, Il and Ill when compared with the

control group.

Table 2: Effect of CL extract and caffeine on heamatolaggarameters

Group WBC RBC HB (g/dL) HCT (%) MCV (f/l) MCH(pg) MCHC
(X10%L)  (X10%L) (g/dL)

I 7.35x0.05 7.78+.12  14.44+0.4%12.65+1.45 53.1+1.41 19.2+0.63 35.2+1.21
Il 6.12+0.24 6.90+0.25 13.7+0.13 37.6+2.4546.3+1.89* 20.6+0.55 39.7+0.65*
1] 11.5+0.23* 8.08+0.11 16.1+0.36*44.7 +1.42 49.0 +0.58 17.6+0.21* 36.1+1.21
\Y 16.7+0.16* 9.47+0.27* 18.2+0.33* 48.9+1.18* 44.0+1.84* 20.3 +0.77 42.8+2.35*
\% 7.88+0.17 7.73+0.07 145+0.38 43.0+1.12 52.9+1.43 19.5+0.62 34.7+ 1.65

Data represented as Mean = SEM; (*) p<0.05 sigaifily different in comparison with control
group 1; n=4; WBC=White blood cell, RBC=Red bloodellc HB=Hemoglobin,
HCT=Hematocrit, MCV= Mean corpuscular volume, MCHe&dh corpuscular hemoglobin,

MCHC= Mean corpuscular hemoglobin concentration.

Results of the effect of administration of CL anB @n lipid profile inTable 3 showed that, the
TC concentrations of rats in groups 1V and V wagaisicantly higher (p<0.05) compared to the
group |. However, the experimental groups Il andsttistically were not significantly different
(p>0.05) when compared with group I. Also, HDL centration of rats in groups Il and Il were
significantly lower (p<0.05) compared to the grduplowever, the experimental groups IV and
V statistically were not significantly different ¥p.05) when compared with the group I.
Furthermore, LDL concentration of rats in groupand 1V were significantly different (p<0.05)
compared to the group I. Although, there was naii@ant difference (p>0.05) in the groups llI
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and V when compared with the group I, whereas, ®@centration of rats in groups I, 1l and
IV were significantly different (p<0.05) compared the group I. But, group V statistically
showed no significant difference (p>0.05) when cared to the group | as shownTiable 3.

Table 3: Effect of CL extract and caffeine on lipid profile

Group TC (mmol/L) HDL (mmol/L) LDL (mmol/L) TG (mmid.)

I 4.45 +0.25 1.87 £0.35 1.97 £0.05 1.89+£0.08
I 4.49 + 0.64 1.02 £ 0.08* 2.05+0.19 1.48 £ :38
1l 4.50 £0.22 0.69 £ 0.12* 2.18 £ 0.27* 1.66 2Q*

\Y, 6.07 £ 0.23* 1.98 +0.35 1.48 +0.13* 2.18 £6%1
Vv 6.34 £ 0.51* 1.87 £0.25 1.98 £ 0.40 1.91+£0.28

Data represented as Mean + SEM; (*) p<0.05 sigauifity different in comparison with group I;
n=4; Total cholesterol (TC), High density lipoprot¢HDL), Low density lipoprotein (LDL),
Triglyceride (TG).

Discussion

The use of herbal products is increasing, and thesicounter herbal supplements are perceived
by the public as “safe” and “harmless.” Althougle tmajority of them are safe, some herbal
medicines carry risks [12,13]. Hematological partarseare important health indices and are of
diagnostic significance in routine clinical evaioat of the state of health [13jlthough CF
significantly increases (p<0.05) hematological paters and lipid profile; this is in agreement
with what Onuegbu et al. [6] reported but CL alomeceedingly increases hematological
parameters and lipid profile significantly (p<0.@@hen compared with the administration of CF
alone and co-administration of CF and CL excepM@V and LDL.

There was a significant increase (p<0.05) in th&emblood cell level in Group IV (16.7£0.16)
& Group Il (11.5+£0.23) compared to the control gpo(7.35+0.05). The increase in WBC level
of group IV which received only CL seed extractIdoe attributed to the effect of the saponin
which is a phytochemical constituent of CL and Swp® are reported to be suitable
immunostimulators [14,15]. Since group IV receivady high dose of CL seed extract, saponin
could immensely elevate white blood cell levels. €@fanges the immune response inducing

leucocytosis, lymphocytosis, and neutrophillia [IBherefore an increase in white blood cell in



192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222

group Il which received high dose CF could beilatited to the increasing effect CF has on
white blood cells. The RBC level in group IV wasrkedly increased. Therefore an increase in
red blood cells could consequently lead to an emeein hemoglobin concentration. Also, CF
causes an increase in metabolic [d4®]. An increase in metabolic rate will requirecieased
tissue oxygenation and consequently an increasetm for oxygen by the tissues. Therefore
increased demand for oxygen will lead to increasacentration of hemoglobin. Hematocrit
which is also called packed cell volume is the petage (%) of red blood cells in blood. An
increase in hematocrit level of group Il could b&ign of polycythemia vera. Polycythemia vera
is a proliferative disorder in which the bone marrproduces excessive number of red blood
cells. This could lead to increase in blood voluame a consequent increase in hematocrit.
Dehydration which is a consequence of the diunetiture of CL could lead to increased red
blood cells and ultimately cause an increase indteanit level. CF reduces iron absorption
[17,18] which could result in thalassemia. Thalasseis a disorder which results in the
destruction of red blood cells leading to less fation of red blood cells. This could be a cause
of the observed decrease in MCV levels of group IV.

There was a significant decrease (p<0.05) obsenvetthe mean corpuscular hemoglobin in
Group Il (17.6£0.21) compared to control group .2i®.63). MCH is the hemoglobin amount
per red blood cell. The decrease in iron absorptard cause a decrease in amount of HB in the
RBC and consequent decrease in MCH as shown ore PalBut there was marked increase in
the MCHC in Group IV (42.8+2.35) and Group Il (3807/65). MCHC measures the average
concentration of hemoglobin in the blood. And ashsuhe increase in MCHC would lead to an
increase in the MCH.

The elevation of TC in group IV and group V could thue to the presence of antioxidants in
excess. CL contains antioxidants such as lycogénaniods, alkaloids, which binds to the free
radicals in the body. In excess this strong redu@gent would bring about deficiencies in
minerals such as iron, zinc and calcium, by prewngrnthe absorption of these minerals from the
gastro intestinal tract, therefore calcium’s chtdes lowering effects is lost bringing about an
increase in total cholesterol in the body [19]. fEhavas no significant increase in total
cholesterol in groups given caffeine due to the &nioxidant content of caffeine (an alkaloid).
In this present study the levels of HDL in grouglllll, decreased significantly, this decrease

can be due to the fact that unfiltered caffeinetaims a specific type of terpene called cafesol
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that might hijack the receptors in the intestinat ttegulate cholesterol, thereby, increasing the
levels of LDL [20].

The level of LDL was significantly (p<0.05) elevdtan groups Il & Ill, this is an indication of
cafesol as mentioned above. In group 1V, there avdecrease in the levels of LDL this may be
due to the fact that CL contains citrulline, an monacid produced in the body from glutamate,
citrulline is used in the body to make arginine evhiproduces the nitric oxide vital in
maintaining the vessels also L-Arginine and nitrxide dilates vessels thereby aiding the kidney
to function better also lowers the concentratioh DL [21]. The decrease in group Il & Il for
TG was dose dependent, this decrease can be die fact that TGs and LDLs share the same
carrier LDL-particles and if the levels of LDL ireases most of these carriers would be occupied
and therefore less available to TGs leading tadd®@ease in serum TGs [22]. Also in group IV
the levels of TGs increased due to the decreak®linand also due to the presence of fructose
present in watermelon, fructose is incorporated inglycerides [23].

Conclusion

In this present study, it was observed that co-adhtnation of CF and CL caused the blood
parameters to remain relatively normal. CF howeaersed a decrease in red blood cells and an
increase in white blood cells. It is therefore segjgd that CF should be consumed only in
moderate doses to ensure normal regulation of bimls. Also from the result it was observed
that CL seed extract causes an increase in whitedbtell and red blood cell. These findings
indicate the possible use of hydromethanoic exo€L seed in the treatment of anemia. It also
showed that CF alone is not a risk factor for cargnheart disease, only when taken in
conjunction with a diet high in cholesterol, thisbiecause the levels of HDL in the groups given
CF was significantly decreased and their LDL levetseased significantly without a significant
increase in total cholesterol. CL when taken in arate quantity is very good to the body due to

its LDL lowering effects, although when taken toaah it had a hypercholesterolemic effect.
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