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The aqueous extract of Cassia sieberiana stem bark was administered to groups of 4 albino rats (160 £ 10 g) at
0, 20, 60 or 180 mg/kg body weight daily by gavages for six weeks. A 7% decrease in mean body weight gain
was observed in the group treated with the highest concentration of the extract (180 mg/kg). Groups treated
with the extract showed significant (p < 0.05) increase in serum ALT and AST activity. Significant (p < 0.05)
increase in serum urea and creatinine concentrations, together with decrease in serum total protein
concentrations were observed in the group treated with 180mg/kg body weight of the extract. These results
indicate that oral administration of aqueous extract of Cassia sieberiana stem bark to rats result in
hepatotoxicity even at lower dose levels of 20 - 60 mg/kg and nephrotoxicity at higher doses of 180 mg/kg.
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INTRODUCTION

Herbal medicines are widely used for the treatment and
prevention of various diseases in Africa and other deve-
loping countries of the world. These herbs are generally
accessible, affordable and acceptable by most of the con-
sumers (Sofowora, 1985). However, information on their
safety is not usually adequate.

Cassia sieberiana is a savannah tree found in the dry
areas of the forest and thickets (Gledhill, 1991). It be-
longs to the family called Acacia. It is commonly used for
the treatment of many illnesses especially in the tropics.
For instance, the aqueous extracts of the roots, stem bark
and the fruit pulp have been used traditionally in North-
eastern Nigeria for the treatment of inflammatory
conditions, tiredness and joint pains (Madusolumuo et al.,
1999). The extracts are used to treat fever, malaria, diu-
retics, diarrhoea, leprosy, bilhazia, stomach pains and as
a dewormer (Dalziel, 1956; Gledhill, 1991; Tamboura et
al., 2005). Other uses include improvement of lactation
after child birth and treatment of rheumatic condition.
Herds men in some countries including Nigeria use the
stem bark in the treatment of jaundice (Madusolumuo et
al., 1999).

The phytochemical studies of the plant indicated the
presence of tannins, sterols and anthroquinones (Duque-
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nois and Anton, 1968 and Madusolumuo et al., 1999).

The LDsg of its aqueous leaf extract in mice was 24.4
mg/kg (Tamboura et al., 2005). Other researchers have
also indicated that the plant is toxic (Dhar et al., 1968;
Mugera, 1970; Neuwinger, 1996). The present study was
undertaken to evaluate the possible toxic effects of C.
sieberana stem bark extract on some serum biochemical
parameters in rats.

MATERIALS AND METHODS
Plant

Fresh samples of stem bark of Cassia sieberiana were collected
from around the Bagale-hills, Yola, Adamawa State, Nigeria. The
specimens were identified at the Forestry Department, Federal Uni-
versity of Technology, Yola, Nigeria. The extract was prepared ac-
cording to the method described by Madusolumuo et al. (1999). The
collected samples were washed with tap water, cut into small
pieces and dried to constant weight in an oven at 50°C.The dried
samples were ground into fine powder using pestle and mortar.

Five grammes (5 g) of each portion of the powder was suspen-
ded in 50ml of distilled water, shaken thoroughly and then filtered
using No. 1 Whatman filter paper. The 100mg/ml extract obtained
was used for this study.

EXPERIMENTAL ANIMALS AND TREATMENT PROTOCOL

Sixteen (16) Wister rats weighing 160 + 10 g body weight were ob-
tained from the animal house unit of the Nigerian Institute of Trypa-



Tablel. Mean body weights and % weight gain in rats treated with C.

sieberiana stem bark extract.

Dose level (mg/kg)

Final body weight (mg)

Mean weight gain (%)

0 (normal) 240.6 £ 8.2 26.4
20 211.1+10.5 25.3
60 232.9+8.7 23.6
180 223.4+7.8 19.4

Values are mean+S.E,n=4

*Significantly different from control group (p < 0.05)

Table 2. Serum alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) activities in rats
treated with Cassia sieberiana stem bark extract.

Dose level (mg/kg)  ALT (U/L)  AST (U/L)
0 (control) 71+10.2 51+7.0

20 99 +11.1* 43+9.3

60 116 + 14.6** 72 +8.1*

180 185+ 12.8** 91+ 7.1*

Values are mean + S.E,n=4
*Significantly different from control group (p < 0.05)
**Significantly different from control group (p < 0.01)

nosomiases Research (NITR) Vom, Jos, Plateau State, Nigeria.
They were housed in steel cages at room temperature and fed with
pelleted standard laboratory feed (Grand Cereals Ltd., Jos, Nige-
ria).

The animals were allocated to four groups of four rats each.
Group 1(control) animals were maintained without any treatment.
Animals of group 2, 3 and 4 were orally administered with C. siebe-
riana stem bark extract at 20, 60 and 180 mg/kg body weight per
day respectively for 6 weeks.

At the end of the experimental period, rats were fasted overnight.
Blood was collected from the rats by direct heart puncture under di-
ethylether anaesthesia. Serum chemistry measurements were per-
formed on some biochemical parameters. Alanine aminotransferase
(AST) and aspartate amino transferase (AST) were determined by
the method of Reitman and Franklin (1957). Total protein was de-
termined by the method of Reinhold (1953). Serum urea and crea-
tinine were also assayed (Chawla, 1999).

STATISTICAL ANALYSIS

The data was presented as mean * S.E, n = 4. One way ANOVA
was used to evaluate the difference between multiple groups. The
level of significance was set at p < 0.05 and p < 0.01

RESULTS

The weight gains of experimental animals treated with C.
sieberiana stem bark aqueous extract are shown in Table
1. Oral administration of rats with 180 mg/kg of the ex-
tract resulted in 7% decreased in mean body weight gain.

The Serum ALT activity was significantly (p < 0.05)
higher at all treatment levels when compared with control
group. Significant (P < 0.01) values were also observed in
the groups treated with the extract at 60 and 180 mg/

/kg. Serum AST activity in groups treated with 60 and 180
mag/kg of the extract were significantly (p < 0.05) higher
than control (Table 2). Table 3 shows the result of serum
total protein, urea and creatinine. Serum total protein
concentration decrease significantly (p < 0.05) in the
group treated with 180 mg/kg of the extract as compared
to the control animals. Likewise, serum urea and create-
nine concentration increased significantly (p < 0.05) as
compared to the control animals.

DISCUSSION

Liver and kidney are important organs of the body which
play a vital role in metabolic processes. Liver detoxifies
substances that are harmful to the body. The kidney
helps in maintaining homeostasis of the body by reab-
sorbing vital substances and excretion of waste products
(Chawla, 1999).

Oral administration of rats with C. sieberana stem bark
aqueous extract resulted in marginal reduction in mean
body weight gain (7%) which may be due to toxic res-
ponse of the alkaloids in the extract. The serum ALT and
AST assayed in this study are sensitive indicators of he-
patocellular damage (Chapatwala et al., 1982). High le-
vels are present within hepatocytes and plasma levels
rise as hepatocytes membrane integrity is disturbed dur-
ing hepatocellular injury (Kew, 2000; Galati et al., 2005).
In the present work, oral administration of the extract to
rats resulted in significant increase in serum levels of ALT
and AST suggestive of a hepatotoxic effect induced by
the extract.

Contrary to the present observations, Madusolumuo et
al. (1999) have demonstrated the hepatoprotective pro-
perties of this extract and the possible explanation for this
variation at this time could be assigned to the excessive
doses and prolonged treatment schedules used in the
present study.

Serum total protein represents a complex mixture con-
taining a number of components which differ in properties
and function. Liver is the organ mainly responsible for for-
mation of plasma albumin and at least 30% serum globu-
lins. Decrease in serum total protein concentration is as-
sociated with terminal liver disease and renal failure
(Chawla, 1999). Increased serum urea and creatinine
have been linked to kidney disease (Chawla, 1999). Urea



Table 3. Serum concentrations of total protein, urea and creatinine in rats treated with

Cassia sieberiana stem bark extract.

Dose level (mg/kg)

Total Protein (g/l)

Urea (mg/dl) Creatinine (mm/I)

0 (control) 78.01+8.1
20 7454 £ 8.4
60 68.29 £ 9.2
180 59.71 £11.3*

7.77+1.4 254+0.6

8.47+1.2 3.11+05

9.44+1.6 3.48+0.5
10.21 + 1.5* 4.01 + 0.4*

Values are mean+ S.E,n =4

*Significantly different from control (p < 0.05)

is the main end product of protein catabolism. It repre-
sents 90% of the total urinary nitrogen excretion. In this
study, the group treated with the highest concentration
(180 mg/kg) of the extract exhibited significant increase in
serum urea and creatinine that might suggest the inability
of the kidney to excrete these products. Renal diseases
which diminish the glomerular filtration rate lead to urea
and creatinine retention (Chawla, 1999). Since urea and
creatinine are used as indices for the evaluation of the ef-
fects of chemicals on the kidney (Kaplan et al., 1988), this
result may suggest that the extract may be toxic to the
kidney, especially at higher concentrations ( 180 mg/kg
body weight).

Thus, it is concluded that oral administration of Cassia
sieberiana stem bark extract resulted in significant heap-
totoxicity and nephrotoxicity.
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