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This study focuses on testing the efficacy of herbal remedy used in many homes within the South-
Eastern part of Nigeria to treat malaria and also the histopathological effect of the remedy on albino
rats. Twenty rats were procured and distributed with five rats to one group. Group 1 received Garcinia
kola and Aloe vera extracts, Group 2 received only G. kola extract, Group 3 is negative control and
Group 4 is positive control. The treatment lasted for 21 days but parameters were monitored on day
zero, second, third, fourth and 21° day. There was a sharp weight reduction of the albino rats at the
third day, Group 1 recorded 107.21+15.46 as compared to the initial weight which was 116.18+14.94, but
later increased at day 21. The weights across the groups at day three was statistically significant
(p<0.05). The rats treated with G. kola extract recorded parasite density of 3997.34+0.00 at day 21 while
the group 1 had zero parasite density at day 21. This shows that G. kola extract when used with Aloe
vera extract will be more effective in the treatment of malaria as to compare when used alone.
Histopathological test revealed no features of acute or chronic damage, but more studies are needed.

Key words: Malaria, Plasmodium falciparum, histopathology, Garcinia kola, Aloe vera extracts

INTRODUCTION

Malaria is one of the major public health problems
especially in Africa and many other poorly developed
countries. Malaria affect all ages but very lethal to
children under the age of five and pregnant women. It is
caused through a bite of the female anopheles mosquito,
known to bite mostly during the evening time into the
night. The mosquito habours in its gut and saliva the
sporozoites of the parasite which cause malaria.
Plasmodium, a known genus of the parasite that cause
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malaria is of five species; Plasmodium falciparum,
Plasmodium vivax, Plasmodium ovale, Plasmodium
malariae and Plasmodium knowlesi. Of these, P.
falciparum happen to be the most deadly and common to
the tropical region of the world (Hay et al., 2004). It has
been noted that malaria causes over one million deaths
per year globally but especially in African countries
(Rowe et al., 2006). The parasite attack the red blood
cells and individuals present with symptoms like high
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fever, nausea, chills, weakness, headache etc. at this
point laboratory diagnosis are advised to confirm the
presence of the parasite in blood sample and medications
are administered, if this is not done with the correct drug
and dosage, death may be the outcome. Over the years,
several medications have been used in the treatment of
malaria but along the line, resistance set it. Baird et al.
(1996) stated that quinine from cinchona tree was used in
the treatment of malaria in the early 1632 and this lead to
the high cultivation of the tree throughout the world.
Later, primaquine and quinacrine followed after the First
World War, shortly after, chloroquine came in (Thompson
and Werbel, 1972) and this drug was welcomed by many
in Nigeria then for the treatment of malaria due to its
cheap cost, but later resistance set it. This lead to further
studies for proper treatment of malaria; it was as a result
of the scientist unending efforts that another effective and
latest drug in the fight against malaria emerged from a
plant called Artemisia annua, this drug Artemisin was
generally accepted (World Malaria Report, 2005) but
expensive. In many under developed countries with
Nigeria inclusive, many individuals depend on herbal
concoctions for the treatment of so many illnesses with
malaria inclusive. The term “herbal drug” is used for any
plant or plant part that have been converted into
phytopharmaceuticals by simple means of processes
involving collection or harvesting, drying, storage,
extraction of active components, purification of active
components, etc. (EMEA, 2013). Nigerian pharmacy
shops has a lot of antimalarial drugs but not really
affordable by many artisans and so many of them depend
on herbs for the treatment of malaria. Some of the plants
used for treating malaria are bitter kola, Aloe vera, ginger,
garlic, bitter leaf, Neem plant etc. The plants are either
used alone or in combination with other plants. The
botanical name of Aloe vera is Aloe Barbadensis Miller. It
belongs to the Liliaceae family, which has about 360
species. The leaves are composed of three layers: An
inner gel, a yellow sap and the outer thick layer of 15-20
cells called as rind. Aloe vera is known to contain
anthraquinones and polysaccharides, which may act
alone or in synergy (Surjushe et al.,, 2008). G. kola
Heckel (Guttiferae) is a tropical plant whose seed is
generally known as Bitter kola (Nwaokori et al., 2010). In
Nigeria it is commonly called “Namiji goro” in Hausa, “Aki-
inu” in Igbo and “orogbo” in Yoruba (Ndukwe et al.,
2005). The plant has been referred to as a “wonder plant”
because every part of it has been found to be of
medicinal importance (Adegboye et al., 2008). Many of
the herb users do not know much about the effectiveness
or side effect of the plants they use in treating malaria
and since the foreign plants have been investigated and
now welcomed by the world in the treatment against
malaria disease, why can't our local plants be
investigated as well. This particular study therefore sets
out to know the effectiveness and side effect on liver of
two plants (bitter kola and Aloe vera) used in the
treatment of malaria disease.
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MATERIALS AND METHODS
Study site and design

This project work was conducted at the animal farm of Godfrey
Okoye University, Thinkers corner, Enugu state. The albino mice
used in this study were obtained from the institution’s animal farm.
The ethical guidelines stated and approved by the University for the
use of laboratory animals were strictly followed all through the
study. This study lasted for 21 days, during which several tests
listed below were carried out at different time intervals.

Acclimatization period

The laboratory animals used were albino rats (20). Five rats per
group were used in this study. Group 1 received G. kola and Aloe
vera extracts; Group 2-received only G. kola extract, Group 3-is a
negative control not infected with the parasite and not given any
medication, the negative control groups were fed with the normal
feed while Group 4- is positive control of which the rats were
administered an orthodox malaria drug (pAlaxin). Acclimatization
was done for a week accompanied with it was daily feeding and
keeping of the environment clean.

Plant samples collection

The plants (G. kola and Aloe vera) used in this study were collected
late February 2019, the samples were well stored to maintain their
freshness and were used in March 2019 for the study.

Weight measurement

After the period of acclimatization, the rats were weighed before
any herbal administration was started. The weights were also used
for calculation of the herbal dose to be administered to each of the
rats. The weight of the rats was checked.

Body temperature

The body temperature of each individual rat was checked using a
thermometer; the temperatures were carried out prior to the
research, second day and the twenty first day.

Blood sample collection

Blood samples were collected from individual rat before any
injection of the blood sample known to contain the parasite of
interest, during treatment and at 21% day. This research study was
done in March 2019; the whole thing was wrapped off within three
months. The rats were anesthetized with the use of chloroform
soaked in a cotton wool. The soaked cotton wool was put into a
mini bucket alongside the albino rat. They were left in the mini
bucket containing the cotton wool soaked with chloroform for 20 s
to inhale the chloroform, after which the syringe was pierced
through the chest region to the heart from which the blood was
collected. The blood collected was transferred into an EDTA bottle
to avoid clotting. This was done for each rat anytime blood sample
is needed.

Malaria microscopy and full blood count

For each rat, two thin blood films were made on a grease free
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Table 1. Volume of extracts administered.

Group 1-Aloeveraand Group 2- Garcinia kola

Group 3-Negative

Group 4- Positive

SN Garcinia kola (ml) only (ml) control (ml) control (ml)
1 1.15 0.7 11 1.08

2 0.8 1 11 0.81

3 11 1.03 1.14 -

4 1.7 0.7 - -

5 1.1 0.8 - -

- indicates death of the albino rats.

labeled slide and stained using different stains; one of the thin films
was for malaria microscopy and the other for full blood count. The
thin films were made with five microliters of the blood sample. The
thin films were air dried and fixed with methanol. A thick film was
also made for parasitemia enumeration with 10 pl of the blood
sample. One of the thin films and the thick film were stained with
the Giemsa stain for 30 min, washed off with distilled water and
allowed to dry. It was viewed under oil immersion. Parasite density
was calculated using the following formula for all cases of malaria
microscopy (WHO, 2010):

number of parasites counted
P x 8000
number of leukocytes

The other thin film was stained with leishman stain for 30 min and
viewed under oil immersion as well. Malaria microscopy was carried
out on the infected blood sample to be injected into the rats to
confirm the presence of Plasmodium falciparum. The procedure
stated above was adopted. Three milliliter of the confirmed infected
blood was injected using the intraperitoneal method. After injection
the site of administration was massaged for 5 s. The same volume
of antigen was given across border. This was done for the entire rat
except the negative control group. After 72 h of administration, their
temperatures were checked under normal room temperature using
the digital thermometer. Samples were collected after anesthetizing
the rats with the chloroform to confirm the presence of the P.
falciparum before beginning the treatment.

Preparation of extracts

The method of Matotoka and Masoko (2018) was followed in the
preparation of the herbal concoction with some modifications.
Briefly, the plants for the treatment which are G. kola and Aloe vera
were collected and identified by a taxonomist from University of
Nigeria, Nsukka, Enugu State. These plants were cleaned and
washed with clean water. Aloe vera (39.00 g) and 60.00 g of G.
kola were sliced and put into a 75 ml sterile bottle and this was
labeled Group 1, warm water was added to the container. A
different 60 g of G. kola was put into a separate 75 ml sterile bottle
and was labeled Group 2, warm water was added as well. The
container labeled Group 1 and 2 were left for 24 h before
administration. A tablet of orthodox drugs (P-alaxin) was dissolved
in 10 ml of distilled water in a sterile bottle labeled positive group.

Dosage of extracts administered

The extracts administered were based on the rats’ body weight
calculation. The extracts were administered once daily. The rats
were marked on their bodies to help differentiate them. During the
period of acclimatization, some rats died and are indicated in the
Table 1 with a hyphen.

Histopathological test

From each group one albino rat was dissected for the
histopathological analysis of the liver. The albino rat was
anesthetized and it was placed on a dissection tray. A dissection
blade was used to dissect the rat vertically and the liver was located
in the right upper quadrant of the abdomen, beneath the
diaphragm. The liver was caught out and put into a sterile bottle
containing formalin for preservation.

Statistical analysis

The average of the temperature, weight, packed cell volume and
full packed count were calculated. All of the measured data were
presented in the meanzstandard error of mean. ANOVA was used
to compare the means of the single factors different levels. Less
significant difference (LSD) was used to compare the mean
pairwise of the multiple factor different levels. All of the above
statistical analyses were completed using the statistical software
version 23.

RESULTS AND DISCUSSION

There is a sharp rise in the temperature of the
experimental animals at 48 h from the initial temperatures
as shown in Table 2 below. Although, the temperature of
the negative control is seen to be high all through, but
that of 48 h is lower than the initial temperature which
brings us to say that it could be the normal temperature
of the animal. The standard error of mean of Groups 1, 3
and 4 all through the tables except for the parasite
density cannot be computed because some of the rats
died leaving not enough data for the analysis. There was
no significant change in the temperature of the laboratory
rats (p>0.05).

The combined medication of Aloe vera and G. kola
extracts given to the laboratory animals reduced the
weight of the animals by 8.97 g which canbe seen in
Table 3, but later increased. That of the positive control
was drastically reduced by 44.3 g why that of the
negative control presented with no reduction in weight,
instead there is a steady increase in their weights. These
changes witnessed in their weights could be from the
medications, the Group 2 with just G. kola extract
witnessed no reduction in their weights. The weight gain
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Group Initial temperature (°C) 48 h temperature (°C) 21 days temperature (°C)
A. vera and G. kola 37.98+0.28 38.64+0.30 37.2040.00

G. kola 38.00+0.26 38.72+ 0.14 37.05+ 0.35
Negative control 38.55+ 0.05 38.40+ 0.00 38.50+ 0.00
Positive control 37.55+ 0.45 38.05+ 0.25 36.20% 0.00
P-value 0.428 0.407 0.360

Values are represented in meantstandard error of mean (SEM) of 5 rats per group, p<0.05 shows significance.

Table 3. Weight of the rats at different time intervals.

Group Initial weight (g) 3 days weight (g) 21 days weight ()
A. vera and G. kola 116.184 14.94% 107.214 15.46° 181.174 0.00

G. kola 81.96+ 7.04% 84.42+ 6.27° 115.01+12.32
Negative control 106.90+ 0.50 132.11+ 6.10% 143.03+ 0.00
Positive control 90.45+ 9.36 46.15+ 13.25° 102.84+ 0.00
P-value 0.195 0.013 0.335

Values are represented in meantstandard error of mean (SEM) of 5 rats per group, p<0.05 shows significance, a= significant
difference between group 1 and group 2, c= significant difference between group 1 and group 4, d= significant difference between
Groups 2 and 3, f= significant difference between Groups 3 and 4.

Table 4. Parasite density of the albino rats.

Group Initial parasite density 48 h parasite density 3 days parasite density 21 days parasite density
A. vera and G. kola 0.00+0.00 10339.18+2073.78 4237.671+942.77 0.00+0.00

G. kola 0.0040.00 28421.17+9286.42° 15200.29+7220.90 3997.34+0.00
Negative control 0.00+0.00 0.0040.00 0.0040.00 0.00 + 0.00
Positive control 0.00+0.00 6095.24+3428.57 2695.69+347.79 0.00+0.00
P-value - 0.0863 0.301 -

Values are represented in meantstandard error of mean (SEM) of 5 rats per group, p<0.05 shows significance; d= significant difference between

Groups 2 and 3.

seen with the group treated with only G. kola extract in
this study is similar to that of the study carried out by
Airaodion et al. (2020), who treated Plasmodium berghei
infected rats with ethanolic extract of G. kola seed. There
is statistical difference between their weights at third day.

Parasite density shows the extent of the infection,
efficiency of any medication against malaria parasite is
proven once the medication is able to clear the parasite,
hence the importance of determining parasite density.
This was determined using WHO standard. All through
the rats recorded zero parasite density initially but at day
2, there was a sharp rise in the parasite density which
reduced at day three and none was recorded at the 21°*
day except for the group treated with only G. kola extract.
Table 4 displayed the parasite density of the rats
represented in meanzstandard error of mean. The
negative control had no parasite all through. The work of
Damian et al. (2017) noted a drastic reduction in the
percentage parasitemia of the mice used their study

targeted against P. berghei when treated with G. kola.

Full blood count of the albino rats

Koshy et al. (2001) reported that anaemia is one of the
clinical manifestations of malaria in mice, hence the need
to carry out full blood count. These blood cells help in the
fight against antigens. Reduced number of them always
connotes the intensity of infection and will be high in
immunocompromised or immunosuppressed individuals.
Tables 5 to 8 provide the results of the full blood counts
carried out to determine the rate at which the immune
system was responding to the infection.

The work of Adaramoye et al. (2014) recorded that
kolaviron, a biflavonoid from G. kola seeds has high
antimalarial activities against P. berghei another parasite
that causes malaria, when they tested the efficacy of the
kolaviron on mice. That same study also witnessed an
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Table 5. Neutrophils of the albino rats.

Groups Neutrophils (initial) Neutrophils (3 days) Neutrophils (21 days)
A. vera and G. kola 63.00+0.71 24.20+3.99 28.0040.00

G. kola 63.20+1.07 14.60+1.81° 30.00+7.00
Negative control 62.00£2.00 31.00+4.00° 22.0040.00
Positive control 66.00+2.00 16.50+13.50 16.0010.00
P-value 0.341 0.162 0.746

Values are represented in meand+standard error of mean (SEM) of 5 rats per group, p<0.05 shows significance;
d=significant difference between Groups 2 and 3.

Table 6. Lymphocyte of the albino rats.

Group Lymphocyte (initial) Lymphocyte (3 days) Lymphocyte (21 days)
A. vera and G. kola 32.6041.03¢ 73.20+4.55 70.0040.00

G. kola 32.0040.71° 71.20+10.87 66.00£6.00
Negative control 35.00+0.00' 64.0040.00 73.00+0.00
Positive control 28.50+1.50°°" 80.00+12.00 82.0040.00
P-value 0.039 0.832 0.652

Values are represented in meantstandard error of mean (SEM) of five rats per group, p<0.05 shows significance, c=
significant difference between Groups 1 and 4, e= significant difference between Groups 2 and 4, f= significant difference
between Groups 3 and 4.

Table 7. Monocyte of the albino rats.

Group Monocyte (initial) Monocyte (3 days) Monocyte (21 days)
A. vera and G. kola 1.80+0.37 2.40+0.87 2.00+£0.00

G. kola 3.80+0.80 2.801+0.66 4.00+1.00
Negative control 2.50+1.50 4.50+3.50 5.004+0.00
Positive control 4.50+3.50 3.00+2.00 2.00+0.00
P-value 0.376 0.770 0.571

Values are represented in meanztstandard error of mean (SEM) of five rats per group, p<0.05 shows significance.

Table 8. Eosinophil of the albino rats.

Group Eosinophil (initial) Eosinophil (3days) Eosinophil (21 days)
A. vera and G. kola 0.60+0.40 0.20+0.20 0.0040.00

G. kola 0.8040.37 0.0040.00 0.0040.00
Negative control 0.50+0.50 0.50+0.50 0.00+0.00
Positive control 1.0040.00 0.50+0.50 0.00+0.00
P-value 0.905 0.420 -

Values are represented in meanztstandard error of mean (SEM) of five rats per group, p<0.05 shows significance, (-)
indicates no SEM due to death of some of the rats at day 21.

improvement in the packed cell volume of the groups on the liver of a representative rat from each group
treated with kolaviron and chloroquine which was
statistically significant (p<0.05).

Conclusion
Histopathological analysis _ ) ) )

This study has provided information on the use of the
The Figures 1 to 4 show the various effect of the extract said plants as another alternative to the treatment of
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Figure 1. Histopathological analysis for Aloe vera and G. kola extracts representative.
Section shows liver tissue with preserved architecture comprising plates of normal
hepatocytes, portal tracts and central veins. There are no features of acute or chronic
damage.

Figure 2. Histopathological analysis for G. kola extracts representative. Section shows liver tissue with preserved
architecture comprising plates of normal hepatocytes, portal tracts and central veins. There is mild perilobular
sinusoidal dilatation. There are no features of acute or chronic damage.

malaria infection, although longer days of treatment are promising and can be used to treat malaria. This
required. The results gotten from the study are not so medication is used by many people within villages in
wonderful when compared to orthodox medicine but very Nigeria without the reach of orthodox medicine. Therefore
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Figure 3. Histopathological analysis for positive control representative. Section shows liver
tissue with preserved architecture comprising plates of normal hepatocytes, portal tracts
and central veins. There is a minimal lymphocytic infiltration of the portal tracts. There are

no features of acute or chronic damage.

Figure 4. Histopathological analysis for the negative control group

representative. Section shows liver

tissue with preserved architecture

comprising plates of normal hepatocytes, portal tracts and central veins. There
are no features of acute or chronic damage.

further identification and purification of the active
components of these plants are needed. The side effect
of the medication should be determined as well.
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