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Abstract: The safety level of herbal drugs especially those that are produced in developing countries are of great
concern to all stakeholders in health care system. The effects of aqueous extracts of five randomly selected locally
produced antimalarial herbal drugs in South Western Nigeria on the biochemical and heamatological parameters of
the blood of wistar albino rats were examined. Thirty three rats of both sex and of weight range 180 -200g were
acclimatized for two weeks, after which they were randomly distributed into six groups (control,1,2,3,4 and 5
respectively) and each group containing three rats. The rats were then fed with standard animal feed (Adose animal
feed) and water. Exactly 2 mL of the aqueous extract of each herbal drug was administered to the rats using annular
syringe at doses of 200mg and 400mg/kg/day for a period of two weeks. At the end of the treatment, the rats were
sacrificed and biochemical and heamatological analyses of their blood performed. The value of heamatological
parameter examined in this study (Red blood count (RBC), Mean cell volume (MCV), Heamogobin and packed cell
volume (PVC)) fell within the standard ranges but there were significant differences in all the values of
heamatological parameters of control and test rats (p< 0.05) except PCV. All the biochemical parameters of the test
rats showed a significant difference in the acid phosphatase, alkaline phosphatase and the albumin compared to the
control (p< 0.05) except total protein.
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Introduction
The application of herbs and herbals drugs in health
care system is as old as the creation of man.
However, in the recent time, the use of herbal drugs
in treatment of illnesses has grown tremendously due
to some reasons, such as emergence of some illnesses
which are resistance to synthetic drugs, inadequacy
of medical practitioners to give prescription of
commercial drugs, increasing poverty level in most
of the developing countries, exorbitant price of
synthetic drugs just to mention but few (Sticket et al
2005). Statistics from world health organization
(WHO) shows that about 80% of the world’s
populations depends on plants and herbal drugs for
their primary health care (Pirzada et al 2009). Herbs
and herbal drugs are considered to be relatively safer
and cheaper than the synthetic drugs and they require
no prescription before usage (Iwu et al 1999).
Despite the acclaimed strong health benefits of most
herbal drugs, their safety levels are poorly
documented and the awareness of consumers and

health professionals towards herbal preparations as a
potential source of health damage is low Titez
(2000). Taylor et al., (2001) opined that bioactive
compounds derived from plants can be useful but
might have some serious-dose-related side effects.
Plant rich in pyrrolidine alkaloids have been linked
with hepatic vennocclusive disease (Zuckerman et al
2002). Elinav et al., (2007) established an association
between intake of herbal life products (natural
supplements) and acute hepatitis in some patients in
Israel. Apart from the toxicity of some secondary
metabolites, herbs and herbal drugs are also highly
susceptible to microbial and heavy metal
contaminations arising from harvesting, storage and
processing system (Abou- arab et al 1999). Literature
information has established the presence of toxic
secondary metabolites and heavy metals in herbs and
herbal drugs, which may pose a great health risks to
living organism upon long term exposure (Abouarab et al 1999). In the last one decade in Nigeria,
there has been upsurge in the production, sale and use
of herbs and herbal drugs. Regulatory activity on
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quality and safety of the herbal drugs in most African
countries including Nigeria is very weak or nonexistence. Previously the concentration, source of
polycyclic aromatic hydrocarbons and the cancer risk
estimation of these herbal drugs has been studied
(Akintelu et al., 2018). Consequent upon this, there
is need for comprehensive scientific evaluation of the
herbal drugs especially the locally produced ones
which are found in Nigerian Market. This study
therefore aimed to carry out preliminary study on
acute and sub-acute toxicity of five randomly
selected antimalarial herbal drugs used in South
Western part of Nigeria.

Table 1: Samples and their local names
Local name of the herbal drug
Jedi malaria herbal drug
Original malaria herbal drug
Ogun Iba
Ogun Iba by Alhaji Raji
Ogun iba ati inurirun
Preparation of extract for haematological and
biochemical parameters
The dried herbal drugs were pulverized, 400 g of
each of the powdered herbal drugs was separately
extracted with 500 ml of 80 % methanol for 48 hours
using cold extraction method. The resulting mixture
was filtered, the filtrate was concentrated using rotary
evaporator. About 75g of the crude extract was
reconstituted in distilled water to give final
concentrations of 200 and 400mgml-1 by dissolving
20 and 40g of the extract in 100 ml of distilled water,
respectively (Ajibade and Soetan 2012).
Evaluation of haematological and biochemical
parameters
Animal’s source and sorting
Thirty five adult Wistar albino rats were purchased
from the animal colony of the Department of
Physiology, Ladoke Akintola University of
Technology Ogbomoso Oyo, Nigeria. The rats were
allowed to acclimatize for two weeks in the animal
house of Onabisi Onabanjo University Ago Iwoye,
Nigeria. Approval for the use of the animals was
obtained from the Ethical Committee of Onabisi
Onabanjo University Ago Iwoye for experimental
purposes only.
Experimental animal for haematological and
biochemical parameters
Thirty three rats of both sex and of weight range (180
- 200 g) after acclimatization for two weeks were
randomly distributed into six groups (groups control,
1,2,3,4 and 5), three per cage and properly fed with
standard animal feed and water. After the
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Materials and Methods
Materials
All reagents used were of analytical grade. The
reagents are di- potassium ethylene di- amine tetra
acetic acid (K2EDTA), lithium heparin. Reagents
were used as received
Sample collection
Five most popularly used antimalarial herbal drugs
(Nigeria products) sold in Southwest Nigeria were
purchased directly from the vendors. The samples
were separately oven dried, grounded and kept in
separate air tight glass containers for the purpose of
this study. The samples were coded as shown in
Table 1
Coded name
A
B
C
D
E
acclimatization period, the ration of the animals
changed, as test rats were fed with animal feed, in
addition; dosage of extract of herbal drug 3mL of 200
and 400mgml-1 were orally administered to the rats in
the groups 1, 2, 3, 4 and 5 with annular syringe while
water and animal feed were given to the rats in the
control group. The following hematological and
biochemical parameters; Red blood cell (RBC), white
blood cell(WBC) , mean cell volume (MCV), packed
volume cell (PCV), Haemoglobin (HB),Albumin
(Alb),total protein, alkaline phosphatase(ALP), and
acid phosphatase(ACP) were evaluated using the
method of (Dacie and Lewis 1998; Olabemiwo et al
2011).
Blood collection for haematological and
biochemical parameters
At the end of the experiment (two weeks after
acclimatization), blood sample were collected by
cardiac puncture under ether anesthesia. 10mL of
blood were collected from each rat; 3.0mL of the
blood dispensed into di potassium ethylene di amine
tetra acetic acid (K2EDTA) an anticoagulant for
haematological analysis and 7.0mL into lithium
heparin a coagulant for biochemical analysis.
Statistical analysis
All values were expressed as mean ± standard error
of mean (S.E.M). The means and standard error of
means as well as paired sample test for statistical
significance was determined using statistical package
for social sciences (SPSS) version 20. P values at p<
0.005 were regarded as significant.
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Results and Discussion
Haematological parameters of rats ingested with
the selected antimalarial herbal drugs
The heamatological parameters of the rats used in
this study are as presented in Table 2. The red blood
cells (RBCs) of rats in the control group were
significantly different (p<0.05) from test rats. The
values of the RBCs ranges from 6.08±0.61 to
7.57±0.23 106 mm3 and the RBCs of the all the test
rats are lower than the rats in the control group
(Table 1.0). The red blood cells count in this study
are within the standard range (6.23-8.7 106 mm3)
CACC, (1980) and similar to that of Nse et al.,
(2014) and Dike and Luteino (2015).This suggests
that all the selected antimalarial herbal drugs may be
good transporters of oxygen in the body. The
decrease in the red blood cell counts in this study
may be attributed to the ingested antimalarial herbal
drugs extracts.
The result is in agreement with findings of Adeleye et
al., (2012) on the repeated administration of
antimalarial tablet called coartem. Their study
showed that administration of the drug affected the
blood cell counts and made users susceptible to
anemia. Isaac et al. (2013) in their own study
reported that a reduction in the red blood cell counts
implies a decrease in the level of oxygen that would
be carried to the tissues as well as the level of carbon
dioxide returned to the lungs. This suggests that long
time intake or repeated administration of these herbal
drugs might possibly result to anemia. Therefore,
excessive administration of these herbal drugs is not
encouraged.
The values of the white blood cell (WBC) as shown
in Table 1 ranges from (7.78±0.43 to 11.32±1.55 gdl1
), this range is within the standard set by CACC,
(1980), (Table 1.0). The values of the WBC of the
rats used in this study are higher than the values
obtained by Ajibade and Soetan, (2012); Olafadehan,
(2011). The significant increase in total white blood
cell count of test rats when compared with the control
rats, and this may be attributed to the antimalarial
herbal drugs extracts ingested into the rats. Earlier
study by Guyton and Hall, (2006) showed that
increase in WBC counts is an indication of the
immunological response caused by drug Kinney et al.
(1999) showed that drugs that increase WBC have an
immune-protective effect which is necessary in
cellular defense mechanisms in the human body.
Soetan et al., (2013) also reported that animals with
high white blood counts are capable of generating
antibodies in the process of phagocytosis and have
high degree of resistance to diseases. It is therefore
suggested that the selected antimalarial herbal drugs
have an immune-protective effect which may
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decrease the degree of susceptibility of the rats to
diseases.
There is a significance difference in the mean cell
volume (MCV) of rats in the control group and test
rats. The maximum MCV value in the rats showed
significant difference the level of p<0.05. The rats
in control group had highest value of MCV
64.34±3.65fl while the test rat had minimum value in
(200 mgkg-1) sample A 51.34±2.65fl (Table 2.0). The
values of mean cell volume of test rats fall within the
standard range set by CACC, (2001). The values are
also in line with values obtained by (Iwona and
Eugeniusz 2014; Dike and Lutein, 2015) in their
studies. It can therefore be inferred that consumption
of any of the herbal drugs used in this study may not
have negative impact on the quantum of MCV in the
animal. This suggests that the consumption of these
herbal drugs may have no harmful effect on the red
blood cell size.
There is no significant different (p>0.05) between the
packed cell volume (PCV) of the test rats and the rats
in the control group. The average value of packed
cell volume of the test rats is in the range of the
reference standard and similar to the result from the
studies of Obianime et al., (2011). Sembullinga and
Sembullinga (2012) opined that the value of packed
cell volume can be polycythemia indicator in animal.
On basis of this, none of the herbal drugs used in this
study can induce anemia and polycythemia.
There is a significantly difference between the
values of haemoglobin of the rats in the control group
and the test rats (p<0.05). However, the values of
haemoglobin of the test rats are within the range of
the reference standard set by CACC and also in
agreement with the results obtained by (Kandeepan,
2014; Dike and Luteino, 2015).
Nse, et al., (2014) reported that haemoglobin
performs the function of transporting oxygen to
tissues of the animal for oxidation of ingested food so
as to release energy for the other body functions as
well as transport carbon dioxide out of the body of
animals. Sembullinga and Sembullinga (2012) stated
that hemoglobin enhances the functionality of the
respiratory system and also aid the regulation of
acid/base balance in the body. This might be
responsible for the acclaimed efficacy of these herbal
drugs by the locals.
Biochemical parameters of rats ingested with the
selected antimalarial herbal drugs
There was a significant difference in the acid
phosphatase and alkaline phosphate content in the
blood of rats ingested with the selected antimalarial
herbal drug extracts and the rats in the control group
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(p>0.05), Table 2.0. At the two concentration levels
(200 and 400mg/kg) used in this study, the values of
ALP of the test rats were found to be lower than that
of the control rats. Similarly, the values of the ACP
of all the test rats were lower than that of the control
rats except test rats that were injected with 200mg/kg
of sample C and 400mg/kg of sample D Oluduro and
Aderiye, (2009) obtained similar result for rats which
they injected with extracts from moringa.
Increase in concentration of ACP and ALP in the
serum of animal is an indication of a major
permeability, injection or cell rupture which leads to
release of these enzymes to the blood. In other words,
liver damage causes leaking of ALT, AST and acid
phosphatase into the blood stream, Tedong et al.,
(2008). Thus, assessment of liver function test can be
done by estimating the activities of serum ALT, AST
and Acid phospotase (Neera et al., 2013). The
decrease in the acid phosphatase and alkaline
phosphatase in the blood of the rats ingested with
these herbal drug extracts implies that administration
of these herbal drugs might not cause serious
impairment to liver function.
The values of creatinine in the blood of rats in the
control group and the ingested rats were significant
different (p<0.05). The lowest value of creatinine in
this study was found in rats ingested with 400mg/kg
of sample E and the highest was found in rats in the
control group. However, the two values fell within
standard range (0.3-2.6 mgdl-1) set by CACC.
Oyagbemi et al., (2013) had earlier obtained similar
results for rats fed with methanolic extract of
Moringa oleifera leaves in liver and kidney of male
Wistar rats

Oyagbemi et al., (2013b) reported a significant
reduction in both serum creatinine and urea in rats
exposed to prolonged administration of methanolic
extract of Moringa oleifera and suggested that
methanolic extract of Moringa oleifera has no toxic
effect on the kidney. Creatinine level in the serum is
taken as an index of nephrotoxicity, Ali et al., (2001).
Therefore, the reduction in the value of creatinine in
this study suggests that the use of these herbal drugs
might not be toxic to the kidney.
The total protein in the blood of rats in the control
group and the test rats are significantly different
(p<0.05). The lowest total protein in this study was
found in the blood of the rats in the control group
(4.20g/100cm3) and highest in blood of rats that was
ingested with 200 mgkg-1 of sample D extract
(6.28g/100cm3). However, the range of total protein
in this study (4-7 g/100cm3) fell within the range set
by CACC. The concentration of total protein in this
study was lower than that obtained by Ajibade, and
Soetan (2012). This variance in the blood of rats
might be attributed to the ingested herbal drug
extracts.
The slightly higher concentration of total protein in
the blood of test rats compared to the rats in the
control groups but the values fell within normal
limits. They might be due to the fact that the
medicinal plants from which the herbal drugs are
made are rich in protein, which may increase the
amount of protein in the diet, and thus in the blood,
Ajibade, and Soetan (2012). This suggests that these
herbal drugs possess good nutritional value.
However, the possibility of the extract having
deleterious effects on the internal organs of the body
at high doses, or when used for longer duration,
cannot be ruled out.

Table 2.0: Haematological parameters of rats ingested with the selected antimalarial herbal drugs
RBC 106 mm3

WBC gdl-1

MCV (fl)

PCV (%)

HB gdl-1

0
200
400
200
400
200
400

7.57±0.23a
6.45±0.17b
7.43±0.46d
6.08±0.61 d
6.76±0.59 d
7.51±0.86 d
7.13±0.67c

7.78±0.43a
10.37±0.98 g
10.55±1.61b
11.29±0.95e
10.46±0.78 g
9.30±1.12 g
10.65±0.6d

64.34±2.65e
51.34±2.65 a
60.95±2.94d
60.73±2.65 a
58.72±3.61 a
56.25±9.28 a
56.07±13.95 a

46.63±3.12a
43.85±6.91 a
40.98±3.75 a
42.33±2.13 a
44.22±6.16 a
39.39±2.62 a
41.79±2.57 a

14.47±1.52 b
16.59±0.87 a
12.89±0.19 a
13.63±0.90 a
15.32±1.08 a
13.35±0.85 a
15.32±1.72 a

Sample D

200
400

7.54±0.75 d
7.19±0.28 d

10.58±0.65c
10.54±0.91 g

54.26±6.02 a
61.98±5.90 a

41.31±2.89 a
43.35±6.18 a

13.90±1.20 a
14.61±1.40 a

Sample E

200
400

7.02±1.03 d
7.06±0.79 d
6.23-8.7

7.89±0.63 g
11.32±1.55f
5-13

51.61±2.96c
56.68±4.47b
23-95

40.12±6.19 a
45.18±3.41 a
37-52

15.25±2.05 a
14.27±1.69 a
12.30-17.33

Group

Dosage
mgkg-1

Control
Sample A
Sample B
Sample C

CACC Range

Values with different alphabets in each column are significantly difference (p< 0.05). RBC → red blood cell, WBC
→ white blood cell, CCAC → Canada Council of Animal Care,MCV → mean cell volume, PCV → packed volume
cell and HB→ Hemoglobin.
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Table 3.0: Biochemical parameters of rats ingested with the selected antimalarial herbal drugs
Group
Dosage
ACP(IUL -1 )
ALP
Creatinine
Total Protein
-1
mgkg
(IUL -1 )
mgdl-1
g/100cm3
f
i
d
Control
0
158.25±1.90
41.87±4.08
1.45±0.27
4.20±0.22 b
a
f
a
Sample A
200
135.73±4.87
32.20±2.08
0.90±0.42
6.03±0.81 b
Sample B
Sample C
Sample D
Sample E

400
200

135.73±4.87 a
141.30±3.04 b

32.20±2.08 e
31.87±4.75 d

0.83±0.4 b
0.81±0.19b

5.49±0.32 f
5.05±0.25 b

400
200
400
200

154.58±3.98 e
160.95±3.07 h
142.51±4.32 d
139.66±1.46 a

32.22±1.94 g
28.98±3.03 c
31.84±7.28 c
36.23±1.91 h

0.86±0.57 b
0.96±0.70 a
0.92±0.11 a
0.73±0.47 c

5.44±0.68 e
4.80±0.40 a
5.22±0,38 d
6.28±0.18 b

400
200
400

161.19±3.95 i
133.70±4.04 a
141.99±4.07 c
25.9-44.2

24.60±1.55 b
28.99±3.03 c
32.11±1.61 a
57-128

0.85±0.10 b
0.75±0.31 c
0.71±1.07 c
0.3-2.6

5.67±0.79 b
5.28±0.96 b
5.20±0.30 c
4-7

CACC Range

Values with different letters in the column are significantly different (p< 0.05). ALP → alkaline phosphatase, CCAC
→ Canada Council of Animal Care) and ACP→Acid phosphatase.
Conclusion
Preliminary toxicological investigation of the five
herbal drugs (Jedi malaria herbal drug, Original
malaria herbal drug, Ogun Iba, Ogun Iba by Alhaji
Raji and Ogun iba ati inurirun) showed that the
heamatological and biochemical parameters of the
white rats ingested with extract of these drugs were
altered. The acute toxicity of the studied herbal drugs
showed their safety at the studied dosage 200 and
400mg/kg level. However, caution should be taken in
the use of these herbal drugs as prolonged
administration might result to hepatotoxicity and
renal problem.
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