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Abstract
This study investigated the toxic effects of the plant extract 
and powder in stored cowpea seeds on the liver and kidney 
of albino rats. Eighteen albino rats were randomly grouped 
into six (Groups 1-6) of three animals each. The root bark oil 
extract of P. zeylanica was administered orally to the 
animals. Group 1 serve as the control, while Group 2, 3, 4, 5 
and 6 received 5%, 10%, 15%, 20% and 25% oil extract 
respectively for 24 hours. Table 1 showed the kidney 
activities of urea, total bilirubin, direct bilirubin, and 
creatinine of the animals treated with 5%, 10%, 15%, 20%
and 25% P. zeylanica’s root bark oil extract respectively 
(P>0.05). The powder and oil extract of P. zeylanica root 
bark tested on the liver and kidney of albino rat were found 
to be non-toxic, since there was no significant difference 
between the control and the animal treated with the 
powder and the ethanolic oil extracts. This study therefore 
showed that the powder and ethanolic oil extract of P. 
zeylanica would provide alternative to synthetic insecticides 
in the management of Callosobruchus maculatus’s infesting 
cowpea seeds in Nigeria.
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Introduction
Toxicology is the science of the adverse effect of some

chemicals or food on living organisms [1]. The discipline is often
divided into several major areas. The descriptive toxicologist
performs toxicity tests to obtain information that can be used to
evaluate the risk that exposure to foreign substance poses to
man and the environment [2]. The mechanistic toxicologist
attempts to determine how chemical exert deleterious effects
on living organisms. Such studies are useful for the development
tests for the prediction of risks, to facilitate the search for safe or
chemical and for rational treatment of the manifestations of
toxicity [3]. The regulatory toxicity judges of a drug or other
chemical has low enough risks to be made available for its
intended purpose. The National Agency for Food and Drug
Administration and Control (NAFDAC) regulate drugs, medical
devices, and cosmetic as well as food additives. The Federal

Environment protection Agency (FEPA) is responsible for the 
regulation of pesticides, toxic chemicals, hazardous wastes and 
toxic pollutants, water and air. The Occupational Safety 
and Health Administration (OSHA) determine whether 
employers are providing working conditions that are safe for 
employees. All substances are poisons [4]. The right dose 
differentiates a poison and a remedy. The duration of 
animal exposure to toxicants is usually divided into four 
categories viz: (i) acute, (ii) sub-acute, (iii) sub-chronic and (iv) 
chronic [5]. Acute is exposure to toxic chemical for less than or 
equal to 24 hours and this is usually referred to as a single 
administration. Sub-acute involves repeated exposure for one 
month or less. In sub-chronic, the exposure is repeated for 
1-3 months while chronic involves repeated exposure to
toxicant for a very long period [6]. First effects of chemicals
produced in laboratory animals when properly quantified,
apply to toxicity in man. When calculated on the basis of
dose per unit of body surface, toxic effects in man are usually
encountered in the same range of concentration as are those
in experimental animal. On the basis of body weight, man
is generally more vulnerable than experimental animals by a
factor of about ten. Such information is used to select
dosages for clinical trials of candidate therapeutic agents and
to attempt to set limits on permissible exposure to
environmental toxicants. The second main principle is that
exposure of experimental animals to toxic agents in high doses is
a necessary and valid method to discovered possible hazards to
man. This principle is based on the quantal dose-response
concept [7]. As a matter of fact, the number of animals used in
experiments on toxic materials will usually be small compared
with the size of human populations potentially at risk. This study
is therefore sought to assess the toxic effects of the plant extract
and powder on kidney and liver of albino rats.

LITERATURE REVIEW
P. zeylanica-commonly known as “Chitraka” has been

recognized in different trendy system of medicines and 
treatment of various diseases of human begins in the form of 
paste and powder. The plant mainly contains Naphthoquinones 
and steroidal compounds. Different parts of this plant are 
traditionally claimed to be used for the treatment of ailments
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including antifungal, anti-tumor, disease of heat, rheumatic 
pains, liver diseases, fever, diabetes and kidney diseases, fever, 
diabetes and kidney diseases to his agent. P. zeylanica is also 
known as Ceylon leadworth, cluta, Chtra and Chitamoona. It is 
one of the common plants used in india traditional system of 
medicine. The family plumbaginaceae consists of ten genus and 
280 species. The genus Plumbago includes three species namely, 
P. indica, P. capensis and P. zeylanica which are distributed in
several parts of india. Among the species, P. zeylanica grows in
all districtof plains in Andhra Pradesh, Karnataka, and
Maharashtra etc. common wild or in cultivation due to its more
therapeutic uses [8].

Other pharmacological uses are laxative, expectorant, 
astrigent, arbortifacient and in dysentery treatment [9]. Tincture 
of root bark is used as anti-periodic. The leaves are used as 
aphrodisiac and in scabies. Its roots are used in traditional 
system of medicine to cure various ailments like body pains, 
headache, fever and inflammation because of its anti-oxidant 
properties [10].

The major phytochemicals in the stem bark are saponins, 
alkaloids, tannins, flavonoids and cardiac glycosides [11]. In 
addition, it has also been suggested that it also contains macro 
elements such as calcium, magnesium, sodium, potassium, 
phosphorus, iron, zinc, manganese, copper and cobalt to varying 
degrees [12]. Alkaloids are medicinally useful, possessing 
analgesic, antispasmodic and bactericidal effects. Tannins 
promote healing [13]. Cardiac steroids are widely used in 
treating congestive heart failure. Flavonoids lower risk of heart 
diseases, saponins also promote wound healing [14]. Though 
reported the insecticidal efficacy of P. zeylnica ethanoil oil 
extract in the management of Plodia interpunctella (hubner)
(Lepidoptera; pyralidae), we present the toxicological and 
histopathological effects of P. zeylanica root bark powder which 
is scarce in literature.

Materials and Methods
Toxicological investigation of P. zeylanica root barks oil extract.

Experimental animals
Adult male albino rats weighing 150-160 g were used for this 

experiment and were purchased from the breeding colony of the 
Department of Biochemistry, Federal University of Technology, 
Akure, Nigeria. The rats were maintained at 25°C on 24 hour 
light/dark cycle with free access to food and water. They were 
made to acclimatize with new environment for two week prior 
to the commencement of the experiment.

Animals grouping and extract administration
After a week of acclamatization, they were randomly selected 

and grouped into sizesEighteen albino rats were randomly 
grouped into six (Groups 1-6) of three animals each. The 
root bark oil extract of P. zeylanica was administered orally 
to the animals using a cannula. Group 1 serve as the control 
group, and received 3.8 ml Dimethylsulphide saline, while 
Group 2, 3, 4, 5 and 6 received 5%, 10%, 15%, 20% and 
25% oil extract

respectively for 24 hours i.e. a concentration of 5% was prepared 
by diluting 0.5ml of plant oil extract in 9.5 ml of dimethyl 
sulphide saline, 10% concentration was made by 1.0 ml of plant 
extract in 9.0 ml of dimethyl sulphide saline. Also 15%, 20% 
and 25% concentration were obtained by diluting 1.5 ml, 2.0 ml 
and 2.5 ml of the plant extract with 8.5 ml, 8.0 ml and 7.5 ml of 
the Dimethyl sulphide saline respectively. Cage side 
examinations were performed to detect overt signs of toxicity 
(salivation, lacrimation, and convulsion, loss of hair, stress, 
behavioral abnormalities and dead rats). After 24 hours the 
animals were sacrificed by cervical dislocation.

Preparation of serum

The procedure described by Yakubu et al. was adopted 
for the preparation of serum. The animals were sacrificed by 
cervical dislocation and the blood collected by direct heart 
punctured into EDTA sample bottles and spinned at 3000 rmp 
for 20 mins. The serum was carefully aspirated with 
Pasteur pipette into sample bottles for the various
biochemical assays.

Biochemical assays
Determination of Aspartate Amino Transferase (AST) activity

This was carried out according to the method as described by 
the manufacturer’s manual (Randox Laboratories Ltd) [15]. 
Briefly, the blank and samples were set up in duplicates. 50 μl of 
serum was pipette in the sample tubes and 100 μl of buffer 
(containing 100 mM phosphate buffer pH 7.4, 100 mM L-
aspartate, and 2 nM α-oxogluterate) was pipette into both 
sample and blank. The mixture were thoroughly mixed and 
incubated for 30 minutes at 37°C. 250 μl of Reagent 2 (2, 4-
dinitrophenylhyhrazine) were added into all, 50 μl of distilled 
water were added to the mixture in blank tubes. The tubes were 
mixed thoroughly and incubated for exactly 20 minutes at 25°C. 
250 μl of sodium hydroxide was then added to each tube and 
mixed. The absorbances were read against the blank after 5 min 
at 546 nm wave length.

The AST activity is measured by monitoring the concentration 
of oxaloacetate hydrazone formed with DNPH. The equation for 
the reaction is given below:

Determination of Alanine Amino Transferase (ALT)
activity

This was carried out according to the method as described by
the manufactures manual (Randox Laboratories Ltd). The blank
and sample test tubes were set up in duplicates. 50 μl of serum
was pipette into the sample tubes. To these were added 250 μl
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buffer solution containing phosphate buffer, L-alanine and α-
oxogutarate. The mixtures were thoroughly mixed and incubated
for exactly 30 min at 37°C and pH 7.4, 250 μl of Reagent 2 (2, 4-
dinitrophenylhyhrazine) was added to both tubes while 50 μl of
distilled water was added to the sample and blank tubes. The
tubes were mixed thoroughly and incubated for exactly 20
minutes at 25°C. About 250 μl of sodium hydroxide solution was
then added to each tube and mixed. The absorbance was read
against the blank after 5 min at 540 nm wave length [16].

Determination of plasma Alkaline Phosphatase (ALP)
activity

Principle

The quantity of ALP in plasma was determined using
colorimetric method according to the recommendation of
Deutschens Gesellschaft fur Klinische Chemie, DGKL (1972). The
principle of the method is as shown below:

Method
The blank and sample test tubes were set up in duplicates. 50

μl of serum was pipette into the sample tubes. 50 μl of distilled
water was pipette into the blank tubes. 250 μl of substrate
(Diethanolamine buffer, Magnesium chloride, p-nitrophenyl
phosphate) were pipette into each respectively, which was then
mixed and the initial absorbance taken at 405 nm. The stop
watch was started and the absorbance of the sample and the
blank read again three more times at one minute intervals.

Determinattion of creatinine
Principle: Creatinine in alkaline solution reacts with picric acid

to form a coloured complex. The amount of the complex formed
is directly proportional to the creatinine concentration.

Method: The standard blank sample test tubes were set up in
duplicates 1000 μl of serum was pipette into the sample tubes.
To there were added 1000 μl working reagent containing RIa
(picric acid) and RIb (sodium hydroxide) and mixed. 1000 μl of
standard was pipetted into the standard tube. The mixture were
thoroughly mixed after 30 seconds, the absorbance A1 of the
standard and sample read while 2 minutes later absorbance A2
of standard and sample were also read at 492 nm wave length.

Calculation

Determination of urea
Urea in serum is hydrolyzed to ammonia in the presence of

urease. The ammonia is then measured photometrically by
bretholet’s reaction.

IndophenolsNH3 + hypochloride + Phenol 

(Blue compounds)

Method

The blank, standard and sample test tubes were set up. 5 μl of
serum was pipette into the sample tubes. Sodium nitroprusside
50 μl of Reagent 1 (containing urease and Sodium nitropuside)
was pipette into both samples, blank and standard tubes, and
then 15 μl of standard was pipette into both samples, blank and
standard tubes. The tubes were mixed thoroughly and incubated
at 37°C for 10 min. after 10 mins, 1250 μl of Reagent 2 (phenol)
and 1250 μl Reagent 3 (diluted sodium hypochloride and sodium
hydroxide) were pipette into both the sample, standard and
blank. The tubes were mixed and incubated at 37°C for 15 min;
the absorbance was read against the blank and standard at 546
nm wavelength.

Determination of Total bilirubin
Principle

Colorimetric method based on that described by Jendrassik
and Grof. Total bilirubin is determined in the presence of
caffeine, which release albumin bound bilirubin, by the reaction
with diazotized sulphanic acid [17].

Method

The blank and sample test tubes were set up in duplicates.
100 μl of Reagent 1(sulphanilic acid and hydrochloric acid) were
added into both sample and blank tubes. 25 μl of Reagent 2
(sodium nitrite) were added to the mixture in the sample tubes.
Then, reagent 500 μl of Reagent 3 (caffeine and sodium
benzoate) was also added into the mixture in both sample and
blank tubes [18]. The tubes were mixed and incubated at 25°C
for 10 min. after 10 min, 500 μl of Reagent 4 (sodium hydroxide
and tartrate) was added into the mixture in both blank and
sample tubes. The tubes were also mixed and incubated for 10
min at 25°C, the sample or absorbance was read against the
blank and standard at 546 nm wavelengths. The total bilirubin
concentration was then calculated using the formula:

Total bilirubin (mg/dl)=10.8 x ATB (578 nm).

Determination of direct bilirubin
Principle

Direct (conjugate) bilirubin reacts with diazotized sulphanic
acid in alkaline medium to form a blue coloured complex.

Method

The blank and sample test tubes were set up in duplicates.
100 of Reagent 1(sulphanilic acid and hydrochloride acid) were
added into both sample and blank tubes. 25 of Reagent 2
(sodium nitrite) were added to the mixture in the sample tubes.
100 of 0.9% sodium chloride were also added to the mixture in
both sample and blank tubes. The tubes were incubated for 10
min at 25°C. The sample or absorbance was read against blank
at 540 nm wavelength.
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Toxicological investigation of P. zeylanica powder
Feed formulation and treatment group

The diets were freshly formulated according to the modified 
method of Oboh (2005) and were kept air tight containers and 
stored at 4°C until needed for use.

• Group I–control rats, fed with basal diet (18% corned starch,
18% rice grain,50% skinned milk, 4% minerals & vitamin
primates and 10% vegetable oil);

• Group II–rats fed diet supplemented with 0.5 g P. zeylanica
root bark powder

• Group III–rats diet supplemented with 1.0 g P. zeylanica root
bark powder;

• Group IV–rats diet supplemented with 1.5 g P. zeylanica root
bark powder;

• Group V–rats diet supplemented with 2.0 g P. zeylanica root
bark powder;

• Group VI–rats diet supplemented with 2.5 g P. zeylanica root
bark powder;

Animals grouping
After two week’s acclimatization, another eighteen albino rats 
were randomly grouped in six (Group I–VI) of three animal each.

Group I was fed with Basal diet,

Group II was fed with Basal diet containing 0.5 g P. zeylanica 
root bark powder, Group III was fed with Basal diet containing 
1.0 g P. zeylanica root bark powder, Group IV was fed with Basal 
diet containing 1.5 g P. zeylanica root bark powder, Group V was 
fed with Basal diet containing 2.0 g P. zeylanica and Group VI was 
fed with Basal diet containing 2.5 g P. zeylanica root bark 
powder, the experiment lasted for seven days and cage side 
examination were perform daily to overt signs of toxicity. Cage 
side examinations were performed to detect overt signs of 
toxicity (salvation, lacrimation, and convulsion, loss of hair, 
stress, behavioural abnormalities and dead rats) [19]. After 24 
hours the animals were sacrified by cervical dislocation.

Preparation of Serum
The procedure described by Yakubu et al. [20]. Was adopted 

for the preparation of serum. The animals were sacrificed by 
cervical dislocation and the blood collected by direct heart 
punctured into EDTA sample bottles and spinned at 3000 rpm 
for 20 mins. The serum was carefully aspirated with pasture 
pipette into sample bottles for the various biochemical assays.

Biochemical assays
The serum were analyzed using the available biochemical 

assays (Alkaline phosphatase (ALP), Asparate Amino 
Transferase (AST), Alanine Amino Transferace (ALT), urea, 
total bilirubin, direct bilirubin and creatinine) as described 
above in 3.6.2.1–3.6.2.7.

Data analysis
All data on adult and larval mortality were corrected using

Abbot (1925) Formula. Thus;

• PT=corrected mortality (%)
• PO=observed mortality (%)
• PC=control mortality (%)

Data were subjected to analysis of variance (ANOVA) and

treated means were separated using the New Duncan’s 
Multiple Range Test. The ANOVA was using SPSS 16.0 software.

Results

Effect of P. zeylanica’s root bark oil extract on liver
function of albino rats

Table 1 present the effect of P. zeylanica’s root bark oil 
extract on liver function parameter of albino rats. There was 
no significant alteration (P>0.05) in the liver 
biochemical parameters: Aspirate Amino Transferase 
(AST), Alanine Amino Transferase (ALT), and alkaline 
phosphatase in roots treated with 5%, 10%, 15%, 20% and 
25% of P. zeylanica root bark oil extract in comparism with 
rats treated with dimethyl sulphide saline in control.

Effects of P. zeylanica’s root bark on kidney 
functions of albino rats

Table 2 showed the effects of P. zeylania’s root bark 
oil extract on kidney function parameter of albino rats. 
The kidney activities of urea, total bilirubin, direct bilirubin, 
and creatinine of the animals treated with 5%, 10%, 15%, 
20% and 25% P. zeylanica’s root bark oil extract 
respectively were not significantly different (P>0.05) with 
rate in control groups [21-23].
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GROUPS CONCENTRATION OF
EXTRACTS (%)

AST (U/L) ALT (U/L) ALP (U/L)

I 0 26.67 ± 0.33a 48.67 ± 2.97a 101.00 ± 1.00a

II 5 25.00 ± 1.52a 47.67 ± 3.75a 100.00 ± 0.57a

III 10 25.00 ± 3.33a 48.67 ± 3.70a 101.30 ± 2.33a

IV 15 26.67 ± 0.33a 49.33 ± 3.33a 101.00 ± 1.00a

V 20 26.67 ± 0.33a 48.67 ± 0.33a 102.4 ± 0.33a

VI 25 26.67 ± 0.33a 49.33 ± 0.89a 102.7 ± 0.33a

Each value is a mean standard error of three replicates.
Means followed by the same letter along the column are not
significantly different (P>0.05) using New Duncan’s Multiple
Range Test.

Note

ALT=Alanine amino transferase

AST=Aspartate amino transferas

ALP=Alkaline phosphatase

Table 2: Kidney function parameters of albino rats administered oil extract of P. zeylanica root bark.

GROUPS CONCENTRATION 
OF EXTRACTS (%)

UREA (mlmol) TOTAL BILIRUBIN 
(µmol/l)

DIRECT BILIRUBIN 
(µmol/l)

CREATININE
(µmol/l)

I 0 2.28 ± 0.00a 16.33 ± 0.67a 335.7 ± 0.88a 90.07 ± 0.00a

II 5 2.30 ± 0.20a 16.33 ± 0.67a 335.7 ± 0.88a 90.75 ± 0.68a

III 10 2.30 ± 0.20a 17.00 ± 1.15a 336.0 ± 0.00a 90.09 ± 13.0a

IV 15 2.30 ± 0.20a 17.67 ± 0.67a 336.3 ± 0.33a 90.09 ± 13.0a

V 20 2.30 ± 0.20a 17.67 ± 0.67a 336.7 ± 0.33a 90.77 ± 13.1a

VI 25 2.33 ± 0.23a 17.33 ± 1.45a 336.7 ± 0.33a 90.09 ± 13.0a

Each value is a mean standard error of three replicates.
Means followed by the same letter along the column are not
significantly different (P>0.05) using New Duncan’s Multiple
Range Test.

Effects of P. zeylanica’s root bark powders on liver
biochemical parameters of albino rats

Table 3 revealed the effects P. zeylanica’s root bark powders
on liver biochemical parameter of albino rats, which showed no
significant different (P>0.05) in serum level of both Aspartate
Amino Transferase (AST), Alanine Amino Transferase (ALT) and
Alkaline Phosphate (ALP) for the rats in group I, II, III, IV and V
when compared with the control rats (Group 1).

Effect of P. zeylanica’s root bark on kidney
biochemical parameter of albino rats

The effects of P. zeylanica’s root bark powders parameters 
of albino rats were presented on Table 4. 

The kidney activities of urea, total bilirubin, direct bilirubin, 
creatinine of the animals fed with basal diet (Group 1), and 
animals fed with basal diet containing 0.5 g 1.0 g, 1.5 g, 2.0 g 
and 2.5 g of P. zeylanica’s root bark powders were 
not significantly different (P>0.05).

GROUP AST (U/L) ALT (U/L) ALP (U/L)

I 21.67 ± 1.33a 66.00 ± 0.00a 20.50 ± 1.50a
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II 22.67 ± 2.03a 67.00 ± 11.00a 19.17 ± 1.59a

III 21.67 ± 2.96a 66.00 ± 0.00a 18.00 ± 2.31a

IV 21.33 ± 1.20a 67.00 ± 11.00a 19.67 ± 0.67a

V 22.67 ± 2.03a 67.00 ± 11.00a 20.33 ± 1.33a

VI 22.67 ± 2.03a 66.00 ± 0.00a 20.83 ± 0.16a

Each value is a mean standard error of three replicates. Means followed by the same letter along the column are not 
signi icantly different (P>0.05) using New Duncan’s Multiple Range Test.

Table 4: Biochemical parameters of kidney of Albino rats fed with P. zeylanica’s root bark powder.

GROUPS UREA (µmol/l) TOTAL BILIRUBIN
(µmol/l)

DIRECT BILIRUBIN
(µmol/l)

CREATININE (µmol/l)

I 8.06 ± 0.31a 20.97 ± 1.23a 271.00 ± 2.87a 120.1 ± 30.00a

II 8.24 ± 0.32a 21.00 ± 0.60a 264.00 ± 2.00a 120.1 ± 30.00a

III 8.14 ± 0.09a 22.22 ± 1.05a 270.00 ± 3.79a 121.2 ± 30.00a

IV 8.79 ± 0.23a 20.97 ± 1.23a 268.30 ± 2.33a 120.1 ± 30.20a

V 7.70 ± 0.32a 20.37 ± 1.85a 266.70 ± 0.67a 121.1 ± 30.0a

VI 8.41 ± 0.09a 20.98 ± 1.85a 266.00 ± 0.00a 120.1 ± 30.1a

Each value is a mean standard error of three replicates.
Means followed by the same letter along the column are not
significantly different (P>0.05) using New Duncan’s Multiple
Range Test.

Keys

Group 1–Group I–normal control rats, fed with basal diet (18%
corned starch, 18% rice grain, 50% skinned milk, 4% minerals & 
vitamin primates and 10% vegetable oil);

Group II–rats fed with basal diet with 0.5 g P. zeylanica’s root 
bark powder;

Group III–rats fed diet supplemented with 1.0 g P. zeylanica’s 
root bark powder;

Group IV–rats fed diet supplemented with 1.5 g P. zeylanica’s 
root bark powder;

Group V–rats fed diet supplemented with 2.0 g P. zeylanica’s 
root bark powder;

Group VI–rats fed diet supplemented with 2.5 g P. zeylanica’s 
root bark powder

Effect of P. zeylanica root bark Powder on Body Weight of Rats 
Mean values for body weights of rats fed with basal diet and 
basal diet plus P. zeylanica root bark powder at various doses for 
30 days period is presented in Table 5. 

Measurement of the body weight was used to evaluate the 
health status of the rats during the experimental period. 
There was no signi icant difference (p<0.05) in the body 
weights of rats from the start until the end of the experimental 
period in all groups apart from rat fed with basal diet plus 10% 
P. zeylanica root bark powder that show weight loss
compared with the normal control rats (basal diet only), rat
fed with basal diet plus 1% and 4% P. zeylanica root bark
powder.

Groups Initial weight (g) Final weight (g) Weight gain/loss (%)

I 164.23 ± 9.21a 176.67 ± 10.37b 7.61b

II 165.67 ± 9.52a 175.23 ± 9.21b 5.73b
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III 167.53 ± 9.43a 171.67 ± 9.52b 2.51b

IV 163.33 ± 9.19a 157.13 ± 9.79a -3.80a

V 164.13 ± 9.21a 176.67 ± 10.37b 7.61b

VI 162.50 ± 9.13a 171.67 ± 9.52 b 2.51b

Each value is a mean + standard error of six replicates. Means 
followed by the same letter along the column are not 
significantly different (P>0.05) using New Duncan Multiple 
Range Test.

Discussion
Assessment of liver and kidney function is very important in 

toxicity evaluation of drugs and plants extract as organs are 
necessary for the survival of all organisms [24]. Asparaste Amino 
Transferase (AST) and Alanine Amino Transferase (ALT) 
are markers of liver damage and can thus be used to assess 
liver cytolysis with ALT being a more sensitive 
biomarker of hepatotoxicity than AST [25]. The reduction in the 
activity of the ALT and AST from the liver without the 
corresponding increase in the serum enzyme could be due to 
inhibition of the enzyme activity by components of the extract 
[26]. In the present study, the toxicity of ethanolic oil extract of P. 
zeylanica root bark at 5, 10, 15, 20% and 25% kg body weight did 
not induce any damage to the liver after 24 hrs oral route in 
albino rats compared with albino rats in the control because 
the oil extract caused no significant increase in the level of 
AST and ALT this agreed with work of [27]. In which the 
toxicity of Anacadium occidentale observed produced no toxic 
effect in mice treated with aqueous extracts of A. occidentale at 
doses of 2 g–6 g/kg body weight by oral route. While reported 
no damage in the liver since there is no significant increase in 
serum level of AST and ALT, this was observed in the 
experimental studies on the hypolipidemic and haematological 
properties of aqueous leaf extract of Cleistopholis 
patens in rats. Alkaline Phosphatase (ALP) is a marker 
enzyme for the plasma membrane and often employed to 
assess the integrity of the plasma membrane [28]. The 
increase in the ALP activity in the serum during both the 
treatment and recovery periods could be consequences of 
leakage of the enzyme from other tissues apart from small 
intestine and kidney or a reduced rate of clearance of the 
enzyme from the serum [29]. The observed normal Alkaline 
Phosphatase (ALP) activities in the liver following the 
administration of 5%, 10%, 15%, 20% nd 25% oil extract of C. 
patens root bark will not hinder the transportation of the 
required molecules across the plasma membrane with the rat in 
the control group. This was similar to the findings of Brown et al. 
in the toxicity of Azadirachta indica seeds and peels of Citrus 
sinesis on the liver enzymes of albino rats. The oil extract of C. 
patens root bark did not show any significant effect nor caused 
liver injury, since there is no significant increase in the serum 
level of ALP compare with the control group. This agreed with 
the work of Assy et al. [30]. Which observed that there was no

change in the serum level of ALP in the anti-hyper lipidemia 
activity of T. violacea rhizome extract.

Kidney is to excrete the waste products of metabolism and to 
regulate the body concentration of water and salt. When there 
is compromise of the normal glomerular function substances 
normally cleared by the kidneys such as urea, creatinine, total 
bilirubin and direct bilirubin accumulate in the biological fluid. 
One of the objectives of this study was designed to investigate 
the toxicity of P. zeylanica root bark oil by assessment of the 
urea, creatinine, total bilirubin and direct bilirubin. Urea is a 
byproduct from protein breakdown. About 90% of urea 
produced is excreted through the kidney [31]. Meanwhile, the 
creatinine is a waste product from a muscle creatnine, which is 
used during muscle contraction. Creatinine is commonly 
measured as an index of glomerular function [32]. Therefore, 
damage to the kidney will make the kidney inefficient to excrete 
both urea and creatinine and causes their accumulation in the 
serum. The urea, creatinine, total bilirubin of the rats 
administered with 5, 10, 15, 20 and 25% concentration of oil 
extract of P. zeylanica root bark compared with the rats in the 
control groups after 24 hr of oral route, showed that there is no 
significant change of urea, creatinine, total bilirubin and direct 
bilirubin serum, levels of the rats, therefore, level ofserum urea, 
creatinine, total bilirubin and direct bilirubin indicate no kidney 
damage similar observation have been made by Bamisaye et al. 
in normal rats treated with the extract of Morinda lucida, caster 
seed oil and powder Nigellasativa for 7 days, 30 days and five 
weeks respectively.

These results suggested that the evidence of normal AST, ALT, 
ALP, urea, creatinine, total bilirubin and direct bilirubin level in 
the serum, the ethanolic oil extract of P. zeylanica root bark does 
not alter the liver and kidney function [33-38].

Conclusion
The powder and oil extract of P. zeylanica root bark tested on 

the liver and kidney of albino rat and were found to be non-
toxic, since there was no significant difference between the 
control and the animal treated with the powder and the 
ethanolic oil extracts.

Therefore, both the powder and the oil extract of P. zeylanica 
root bark could be recommended for use to protect stored 
cowpea seeds and can also be integrated with other pest 
management procedure. Additionally, the cowpea seeeds are 
safe for consumption after post-harvest treatment since the root 
bark and oil were found to be non-toxic to mammals.
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