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The aqueous root extract of Cochlospermum tinctorium (CTR) was investigated for its phytochemical composition;
acute oral toxicity and hepatoprotective effect on carbon tetrachloride (CCl,) induced liver damage in rats.
Phytochemical screening indicates the presence of alkaloids, tannins, cardiac glycosides, saponins, flavonoids,
triterpenes, cyanogenic glycosides and volatile oils while steroids and anthraquinones were absent. Administration
of 5000 mg/kg (body weight) of the extract orally did not produce any death in the rats within the observable period.
The extract at 100 — 300 mg/kg (body weight) significantly and dose dependently reduced the levels of Alanine
aminotransferase (ALT), Aspartate aminotransferase (AST) and Alkaline phosphatase (ALP) enzymes levels in the
CCl, -treated rats. The values of serum albumin, serum total protein and reduced glutathione in the extract treated
groups of rats remained comparatively higher than its values in the CCl, . treated group. The pretreatment of the rats
with the extract produced a significant (P < 0.05) reduction in blood clotting time. The histopathological findings
were in support of the biochemical changes recorded during the study. These results suggest that aqueous root
extract of CTR possess hepatoprotective effect against CCl,. induced liver damage in rats and the extract at 5000
mg/kg body weight appeared to be safe when administered orally.
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INTRODUCTION

Hepatic disorder is one of the major causes of death
among the adult population globally. Increasing alcohol
consumption has been implicated as one of the major
causative factor of liver disease in developed countries
(Kuppuswamy et al., 2003) . The other important factors
especially in the developing countries include ingestion of
crude plant extracts and unhygienic living environment. In
the absence of reliable drugs for the treatment of liver
diseases in modern medicine, there are a number of
medicinal plants recommended for the treatment of liver
disorders (Sanmugapriya and Venkataraman, 2006).
Many traditional remedies employ herbal drugs for the
treatment of liver ailments (Rao and Mishra, 1998). The
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root of Cochlospermum tinctorium, a rich (CTR) was rep-
orted as the part of the plant most frequently used locally
to treat liver diseases (Togola et al., 2005).

CTR is a shrub of 1 - 3 m tall, with a large panicle flo-
wers and alternate lobed leaves that withered away dur-
ing the dry windy season leaving the leafless stem. The
plant is widely distributed throughout the savannah areas
of west and central Africa particularly in the northern sta-
tes of Nigeria, Niger, Mali and Senegal (Togola et al.,
2005). The local names of this plant include: Belge or Ku-
kur in Hausa, Samara Kayna in Zarma, Yarudi in Fulani
and N'tiribara in Bambara.The rootstock yields a yellow
dye which is used in Nigeria to colour butter and is capa-
ble of staining the mouth when chewed. In Niger Repub-
lic, apart from its medicinal use in treating jaundice,
women utilize the root as a sauce in cooking. The plant is
listed in third position on the inventory of traditional Afri-
can hepatoprotective remedies (Abondo, 1990). Although



CTR is widely used as a local remedy for liver diseases;
empirical data is lacking to support its efficacy or safety.
The present study examined the phytochemical consti-
tuents, acute toxicity and hepatoprotective effect of CTR
agueous root extract using carbon tetrachloride intoxica-
ted rats as experimental model.

MATERIALS AND METHODS
Collection and extraction of plant materials

The parts of CTR were collected from the plateau surrounding Gaya
local government area in Niger -Republic in the month of February
2006. The plant was identified by Prof. B. L. Aliero of the Botany
Department, Usmanu Danfodiyo University, Sokoto, Nigeria and a
voucher specimen (No. DIC T — 06) deposited at the Botany Herba-
rium.

The fresh root of the plant was air-dried to a constant weight. The
dried material was ground using mortar and pestle to a dry powder.
One hundred grams of the powder was dissolved in 500 mls of
distilled water. The mixture was constantly stirred for 10 minutes
and then allowed to remain for 48 h. The extract was then filtered,
concentrated in an aeration Oven at a temperature of 45°C to a
deep brown solid residue (14.7%, w/w). The required concentra-
tions of the extract were subsequently prepared in distill water and
used for the experiments.

Experimental animals

Male wistar rats weighing 200 — 250 g, age 10 - 16 weeks were
used in this study. The animals were housed in clean polypropylene
cages, fed with commercial rat chow and given free access to
water. They were maintained in the animal house of the Pharmaco-
logy Department, Usmanu Danfodiyo University, Sokoto, Nigeria
under a well ventilated natural condition for 2 weeks before the start
of the experiment. Permission from the Departmental ethical com-
mittee for laboratory use of animals was duly obtained before the
animals were put into use.

Chemicals

The chemicals used in this study include; Carbon tetrachloride
(Sigma, USA), 2, 4-dinitrophenyl hydrazine (IPAC, UK) and Silyma-
rin (Sigma Chemical Company, USA) purchased from a local
chemical distribution company. AST and ALT kits obtained from
Randox Laboratory, UK. Others were potassium chloride, phospha-
te buffer and caffeine obtained from the Department of Pharmacolo-
gy, UDUS. All the chemicals were of analytical grade.

Phytochemical screening

Standard screening test (Odebiyi and Sofowora, 1979) was used in
screening the extract for different constituents. The aqueous root
extract was evaluated for the presence of alkaloids, tannins, sapo-
nins, cardiac glycosides, cyanogenic glycosides, flavonoids, volatile
oils, steroids, anthraquinones and triterpenes.

Acute toxicity test

The Lork (1983) method was used. Thirty in bred male rats weigh-

ing 200 - 250 g were randomly selected and divided into six groups
for use in this experiment. The rats in groups 1 - 5 were
administered with 1000, 2000, 3000, 4000 and 5000 mg/kg (body
weight) of the extract respectively while those in group 6 received
the equivalent volume of distilled water. The administrations were
done through oral route using a stomach tube. Thereafter the ani-
mals were allowed to eat and drink freely, and observed over a
period of 48 h for signs of toxicity or death.

Animal treatment

Thirty six in bred rats weighing 200 — 250 g were randomly selected
and distributed into six (6) groups (n = 6). The rats in group A which
served as control were fed with growers mash and given distilled
water only. Group B rats received only 0.5 ml/kg body weight of CClI
4 in 1.0 ml of olive oil intraperitoneally (i.p) to induce hepatotoxi-city
(Goknur et al., 2000). Those in groups C, D and E were pretreated
with 100, 200 and 300 mg/kg body weight respectively of aqueous
root extract of CTR orally for 7 days before induction of

hepatotoxicity with CCls on the 8Ih day. The animals in group F
received Silymarin (25 mg/kg b.w) per oral for 7 days before induc-

tion of hepatotoxicity with CCls on the 8th day. Twenty four hours
after the hepatotoxicity induction, blood clotting time was assessed
in the animals by using Lee et al. (1999) method. The tail of each
rat was cut with surgical blade and the bleeding surface was inter-
mittently cleaned with a white sheet of paper. The time taken for a
definite blood clot to form was monitored and recorded in seconds
using a stop clock. Thereafter, all the rats were anaesthetized with
chloroform and sacrificed. Blood sample was withdrawn by cardiac
puncture for biochemical analysis and tissue sample collected from
the liver for histopathological examination.In the biochemical
analysis, the serum transaminases (AST and ALT) levels were
measured using the methods of Reitman and Frankel (1957). The
alkaline phosphatase activity was estimated using the Randox Kit
Colorimetric method. Doumas (1997) method was used to estimate
the total protein and albumin in the serum. The tissue sample
obtained from the liver was divided into two portions. The first
portion was perfused with cold 0.86% KCI, homogenised and cen-
trifuged to obtain post mitochondrial supernatant for estimation of
reduced liver glutathione (Nard et al., 1987). The remaining portion
was fixed with 10% formalin, stained with haematoxylin and eosin
before the slide was examined under a microscope.

Statistical analysis

The results of biochemical analysis were expressed as meanz
standard error of mean (S.E.M). The control and treatment groups
were compared by using one way analysis of variance (ANOVA).
Further differences were assessed by Turkey-Kramer multiple com-
parison test. The level of significance was taken at probability less
than 5%.

RESULTS
Extraction and percentage yield

From the extraction, a dry solid residue, brownish in col-
our, bitter to taste with an aromatic smell was obtained.
The percentage yield was found to be 14.7%, w/w. Phyto-
chemical screening indicates the presence of alkaloids,
tannins, cardiac glycosides, saponins, flavonoids, triter-
penes, cyanogenic glycosides and volatile oils.



Table 1. Effect of pre-treatment with CTR extract on blood clotting time, serum AST, ALT and ALP in CCls induced
hepatotoxicity in rats.

Group Treatment Clotting time (sec) AST (IU/L) ALT (IU/L) ALP (IU/L)

A Control 272.0+6.9 39.2+1.0 54.6 +0.8 126.6 £1.0

B CCl4 616.6+ 1.0 108.8+15 121.8+0.9 300.8+1.2

C CTR(100 mg/kg) + CCla 479.6 £ 6.5 61.2+1.0 88.6+1.2 218.6 £4.1

D CTR(200 mg/kg) + CCla 338.3+3.8 49.8+0.2 89.3+1.1 141.0+£0.9

E CTR(300 mg/kg) + CCla 292.6 £ 3.8 40.6 £ 0.9 54.4+0.7 131.0+21

F Silymarin + CCls 323.3+5.1 60.0+1.9 71.6+1.2 1195+1.2
One-way F 4438.9 27245 3914.9 7284.9

ANOVA Df 35 35 35 35

P 0.001 0.001 0.001 0.001

Values are mean + SEM; n = 6 rats in each group. Comparison was between control vs. treatment groups; and then CCls-treated Vs

CTR + CCla-treated groups. P < 0.05; all significant.

Table 2. Effect of Pre-treatment with CTR extract on serum total protein, albumin, and reduced liver glutathione in CCls induced

hepatotoxicity in rats.

Group Treatment STP (g/100 ml) SA (mg/dl) STB (g/dl) GSH(mM/g tissue)
A Control 6.9+0.8 3.6+0.9 1.6+0.1 6.1+0.1
B CCla 6.3+0.9 3.2+0.8 48+0.0 1.4+£0.0
C CTR(100 mg/kg) + CCla 6.3+0.7 3.6+0.6 2.8+0.0 29+0.0
D CTR(200 mg/kg) + CCla 6.8+0.8 3.4+07 2.0+0.0 41+0.0
E CTR(300 mg/kg) + CCla 7.2+0.6 3.8+05 1.6+0.0 49+0.0
F Silymarin + CCla 6.7+0.9 2.8.+1.2 2.8+0.0 3.9+0.0
One-way F 1.190 1.155 5241.6 9452.4
ANOVA Df 35 35 35 35
P 0.3374 0.3540 0.001* 0.001*

Values are mean + SEM; n = 6 rats in each group. Comparison was between control vs. treatment groups, and then CCl4- treated vs CTR +

CCl4-treated groups. With P < 0.05; * significant.

Acute toxicity test

The oral administration of 1000, 2000, 3000, 4000 and
5000 mg/kg body weight of aqueous root extract of CTR
did not cause any death in the rats during the 48 h obser-
ved.

Animal treatment

Administration of 0.5 ml/kg body weight of CCls to wistar
rats in group (B) produced significant changes in the bio-
chemical parameters when compared to the control gro-
up (A). The liver transaminases (ALT and AST), alkaline
phosphatase (ALP) and serum total bilirubin (STB) levels
were significantly elevated (P < 0.05), while the serum
total protein (STP), serum albumin (SA), and Reduced
liver glutathione (GSH) levels were reduced in the CCly -
treated rats as compared to the control group (Tables 1
and 2). The reduction in the protein levels was however
not significant. Pretreatment of the rats in groups C, D

and E with 100, 200, and 300 mgkg'1 (body weight) of the

extract respectively produced a significant reduction in
the levels of ALT, AST and ALP as compared to its val-
ues in the carbon tetrachloride treated group (B) (Table
1). The values of SA, STP and GSH in the extract treated
groups remained comparatively higher than that of the
CCly - treated group (Table 2) . The effect of the extract
on the biochemical parameters was dose dependent. The
highest effect was produced by 300 mg/kg (body weight)
of the extract. The pre-administration of 25 mg/kg body
weight of Silymarin to the rats before induction of hepatic
damage with CCl4 also minimized the derangement of the
biochemical parameters in the animals. But the extract
produced a better result at 300 mg/kg body weight than
Silymarin. The results also showed a significantly (P <

0.05) prolonged clotting time for CCls-treated group com-
pared to the control group. Pretreatment with the extract
produced a dose dependent reduction in clotting time as
compared to the untreated group B. The reduction in clot-
ting time produced by the extract at 200 mg/kg body wei-
ght was statistically similar to that produced by pretreat-
ment with 25 mg/kg body weight of Silymarin.



Plate 1. A cross section of rat liver showing normal architecture (x 50). CV: Central vein, PT:
Portal Tract.

Plate 2. CCla4 treated liver section showing Severe Fatty Change (SFC) and Necrosis (N) (x
50).

Plate 3. 100 mg/kg CTR Pretreated liver section showing Mild Fatty Change (MFC).

Histopathological analysis Pretreatment of the rats in group C, D and E with 100,
200 and 300 mg/kg (body weight) of extract progressively
Administration of CCls produced visible hepatic lesions in  limit the necrotic lesions produced in the liver sections by

form of severe fatty changes and necrosis in the rats CCly4 as seen in Plates 3, 4 and 5. Silymarin administra-
when compared to the control group (Plates 1 and 2). tion also reduced the hepatic cellular damage (Plate 6).



Plate 4. 200 mg/kg CTR Liver section showing Focal Fatty Change (FFC).
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Plate 6. 25 mg/kg Silymarin pretreated liver section showing Mild Fatty Change (MFC).

DISCUSSION administered orally. Therefore the extract may be consi-

dered safe for oral administration. According to the Euro-
The result of the present study has shown that, the med- pean Chemical Industry Ecology and Toxicology guide-
ian lethal dose (LDsp) of aqueous root extract of CTR is line, a compound with a median lethal dose of above 2

greater than 5000 mg/kg body weight of the rat when g/kg may be likely non-toxic. However, a further study is



required to determine the actual LDsg of the extract.
Admi-nistration of a single dose of carbon tetrachloride
suc-cessfully induced hepatotoxicity in the rats that was
evi-denced by changes in the clotting time, biochemical
para-meters as well as histopathological lesions in the
liver. Chemical induction of hepatic damage with CCl4 in
rats has been previously demonstrated by other workers
(Rao et al., 2006; Abdel-Hamid, 2006).

CCly js metabolized by the Cytochrome P- 450 system
in the liver into a highly reactive trichloromethyl free radi-
cal that binds to biological membranes initiating lipid
peroxidation, disturbed calcium homeostasis and finally
causing cell death (Rechnagel et al., 1989). In this study,
CClg administration significantly elevated serum ALT,
AST and STB with a concomitant reduction of STP and
GSH. These observations are indicators of hepatic cell
damage and in accordance with the report of Venukumar
and Latha (2002).

The liver is the primary site for the synthesis of plasma
proteins; hepatic injury will cause a decrease in serum
albumin and total protein concentrations. However the
decreases were not significant probably because the liver
damage was acute and the reserve capacity of the liver
couple with the relative long half- life of these proteins did
compensate for the damage. The elevation in bilirubin

level observed in the CCls—treated rat group may be as a
result of intrahepatic canaliculi obstruction produced by
the hepatic cells inflammation.Pretreatment with the ext-
ract in all doses as well as with the standard drug Silyma-
rin significantly (P < 0.05) reduced these liver enzyme
levels dose dependently, showing that extract has hepa-
toprotective action. It is possible that, the hepatopro-
tective activity exerted by this extract may be related to
the antioxidant effect of the phytochemical compounds
found in the extract. Tasaduq et al. (2003) reported that,
the antioxidant activity or inhibition of the generation of

free radicals is important in the protection against CCly4 -
induced liver lesion. Chemical compounds such as flavo-
noids and tannins have been reported to exert antioxidant
activity by scavenging free radicals that cause lipid pero-
xidation (Zhao et al., 2007).

The phytochemical analysis of CTR root extract in this
study indicates the presence of alkaloids, tannins and
cardiac glycosides as the major constituents. Similarly,
the present result also shows that the Reduced liver glu-
tathione (GSH) level was significantly reduced in the
CCly- treated rats but a near to normal level was preser-

ved in the group of rats pretreated with 300 mgkg'1 body
weight of the extract. Glutathione is a critical determinant
of tissues susceptibility to oxidative damage and the de-
pletion of hepatic Reduced glutathione has been shown
to be associated with an enhanced toxicity to chemicals
including CCl4 (Hewawasam et al., 2004).

The extract administration further significantly reduced
the blood clotting time in the rats following hepatotoxicity
induction with CCly4. This further proves the ability of the
extract to prevent hepatic damage and preserves hepatic

functions. The liver is the principal site for the synthesis of
all circulating proteins apart from gamma - globulins,
which are produced in the reticuloendothelial systemic.
Blood coagulation requires the presence of these specia-
lized proteins synthesized in the liver and transported in
the blood circulation. Histopathological findings indicate
that pretreatment with the extract offered protection to the
hepatocytes from damage induced by CCls. Only mild
fatty changes in the hepaticparenchymal cells was obser-
ved which collaborates with the results obtained in the
biochemical parameters.

Conclusion

The results of the current study have shown that CTR
aqueous root extract is safe and possesses hepatopro-

tective activity against CCly - induced liver cells damage
in rats. This provides evidence that support the traditional
use of the plant extract in the treatment of liver diseases.
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