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Results: The findings were that methanolic extract of N. canescens
exhibited a good anti-hepatoprotoxicity. For the serum Alanine
aminotransferase content, the treated batch with the N. canescens
extract had content (20.93 + 5.90 IU/L) close to silymarin control batch
(17.77 + 0.90 IU/L). As regards the Aspartate Aminotransferase
content, an interesting result was found with the batch of rats still
treated with N. canescens extract showed an interesting result (25.11 +
4.07 1U/L) quite close to the batch of non-intoxicated rats (20 + 1.51
IU/L). In addition, pretreatment with N. canescens methanolic extract
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without treatment. Regarding the morphological examination of rat
liver tissue after treatment with Carbon tetrachloride, a similar tissue
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Conclusion: The Nelsonia canescens methanolic extract exhibited a
good anti-hepatotoxicity capacity. The presence of phenolic
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in vivo biological activities. These results could justify the widely use
of this plant species in Burkina Faso traditional medicine for liver
disorders.
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Introduction:-

Liver is the most important organ concerned with the biochemical activities in the human body. It regulates many
important metabolic functions and hepatic injury is associated with alteration of these metabolic functions (Wolf,
1999). Nowadays, severe liver diseases are one of the most serious health problems in the world and are
characterized by a progressive evolution from steatosis to chronic hepatitis, fibrosis, cirrhosis, hepatocellular
carcinoma and their prevention and treatment options still remain limited (Pundir R, 2009). Experimentally, Carbon
tetrachloride (CCly) is a well-known model compound for producing chemical hepatic injury. It is biotransformed by
hepatic microsomal cytochrome P4, (CYP) 2E1 to trichloromethyl-free radicals (CCly" and/or CCI;00%) and
generally, these free radicals react with antioxidant enzymes such as glutathione (GSH), catalase and superoxide
dismutase (SOD)(Rikans, 1994). It is indeed the overproduction of trichloromethyl-free radicals who is considered
that the initial step in a chain of events that eventually lead to membrane lipid peroxidation and finally to cell
apoptosis and necrosis (Weber, 2003). Hence, prevention of hepatotoxic damage is of great concern and the majority
of these therapies act as free radical hunters. Indeed, medicinal plants used in traditional medicine are true sources of
secondary metabolites with undeniable anti-radical properties. Many traditional remedies are used for the treatment
of liver ailments.

Nelsonia canescens, a small perennial herb with soft decumbent villous branches (Owoyele, 2005 ) is traditionally
used for malaria, cancer, gout, cardiovascular and inflammatory diseases treatments (Hussain, 2010), (Rout, 2009),
(Shahin, 2008), (Bah, 2006). In Burkina Faso, the specie is widely used in traditional medicine for the treatment of
many diseases including liver disorders(Nacoulma, 1996).

Previous studies on N. canescens have reported the in vitro antioxidant and anticancer activities of methanolic
extract from whole plant (Ouattara Nabere, 2012), in vivo analgesic and anti-inflammatory activities of ethanolic
extract from leaves of (Owoyele, 2005 ). N. canescens has shown a good hepatoprotection at a dose of 500 mg/kg
using liver disorders with paracetamol(BEDABATI DASGUPTA, 2012) and carbon tetrachloride (Bedabati
Dasgupta, 2011)which was proved in biochemical studies as well as from histopathological studies. Phytochemical
investigations by HPLC-MS revealed the presence of five phenol acids (p-coumaric acid, caffeic acid, chlorogenic
acid, ferulic acid and gentisic acid) and three flavonoids (apigenin, luteolin, Quercetol) (Naberé Ouattara, 2013)

In continuation of these preliminaries studies, the present work was conducted to evaluate the in vivo protective
effect of this plant extract using carbon tetrachloride-induced hepatotoxicity models.

Materials and methods:-

Animals and treatment regimens:-

Male and female Wistar rats weighing 231.78 + 39.39g from the UFR / SVT pet shop of the University of
Ouagadougou, Burkina Faso were used for in vivo testing. The animals were acclimatized for one week (25°C with a
circadian cycle) in the animal pet shop of the Department of Medicine and Traditional Pharmacopoeia / Pharmacy
(MEPHATRA / PH) of IRSS / CNRST of Ouagadougou before any manipulation.

Toxicity studies:-

The mice were randomized into 6 groups of 6 mice (18 males and 18 females) including a control group. Each
animal was identified by a different brand. The animals were pre-fasted for 12 hours, the weight of each mouse was
taken, and then have received a given dose of extract of 3000 mg/kg (Wextract/Wmice)- The administration way of the
extracts has been either the oral way or the intraperitoneal way(Ouedraogo, 2001). The number of deaths per batch
was determined after 2hours, 24hours, 48hours, 72hours and the animals were kept under observation for 14 days.

The method for calculating the 50% lethal dose (LDsp) and its confidence limits was described by the method of
Miller and Tainter (Miller, 1944).
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Before going to the tests itself, pre-tests were carried out on batches of three (03) animals to locate the lethal dose
50%.

Antihepatotoxicity studies:-
This antihepatotoxicity activity was evaluated according to the protocol described by (Sanogo, 1998).

The animals were randomly assigned to4 groups of 6 animals per group. CCl,; was dissolved in olive oil and
administered by intraperitoneally injection (2 mL/kg).

Group I: normal control group was received daily 10 mL/kg of weight of distilled water for 7 days by gavage; the
7th day the animals were received the olive oil (2 mL/kg of body weight) intraperitoneally 1 hour after the
administration of the water;

Group I1: negative control group was received10 mL / kg of distilled water per day for 7 days by gavage; the 7th day
the group was received2mL/kg of CCl, (50% dissolved in olive oil) intraperitoneally 1 hour after the administration
of the water;

Group I11I: positive control group was treated with silymarin (50 mg / kg of body weight) for 7 days by gavage then
the 7th day the animals were received2 ml/kg of CCl, (50% dissolved in olive oil) intraperitoneally 1 hour after the
administration of the extract.

Group 1V: Extract control group was treated with Nelsonia canescens methanol extract (100 mg/Kg of body weight)
for 7 days by gavage then the 7th day the animals were received2 mi/kg of CCl, (50% dissolved in olive oil)
intraperitoneally 1 hour after the administration of the extract.

Biological analyzes:-

The animals are weighed throughout the experimental process (for 8 days) and at the 8th day a ketamine anesthesia
(150 mg/kg weight) was carried out on the animals in order to collect blood and liver for biochemical and
histopathological analyzes respectively.

Measurement of serum ALT, AST levels and evaluation of lipid peroxidation:-

The blood of the animals was first collected by cardiac puncture in dry tubes, centrifuged at 3000 rpm during 5
minutes and the serum was taken to evaluate the enzymatic parameters related to hepatic necrosis: Aspartate
Aminotransferase (AST/GOT) and Alanine aminotransferase (ALT/GPT) using Kits (Cypress Diagnostics).

After that the liver of the treated animals was removed and a portion of this organ is ground in (10% w/v) Tris-HCI
buffer (50Mm, pH=7.40), centrifuged at 6000 rpm for 10 min and the supernatant was used to evaluate lipid
peroxidation (Algasoumi, 2012).

Histological examination:-

Portions (about 0.2 x 0.2 cm) of liver were removed and fixed in 10% formalin solution (Abdel-Kader, 2008). They
were then dehydrated in solutions by increasing the ethanol concentration (70 to 100%) for 2 hours, cleaned in 2
xylene baths, paraffinized in 2 paraffin baths and transferred to paraffin-filled molds. The slices (or sections) of
paraffinized livers were made using a rotating microtome (Leitz 1512) were placed on clean microscope slides and
stained with Mayer's hematoxylin solution for 15 min. After washing with water and 80% alcohol and mounting in
eosin-phloxine solution, the preparation is finally examined under an optical microscope and photographed.

Statistical analysis:-
The data were expressed as MeantStandard deviation (SD) of three determinations. Statistical analysis (ANOVA
with a statistical significance level set at p<0.05 and linear regression) was carried out with XLSTAT 7.1

Results:-

Acute toxicity study:-

After 2 hours, 24 hours, 48 hours and 72 hours of administration, no abnormal behavior was observed in rats treated
with N. canescens extract at doses up to 3000 mg/kg and 2000 mg/kg by oral way and intraperitoneal way,
respectively. No mortality was also observed during 14days after treatment.
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A similar result is obtained in 2012 by Dasgupta & col., with a dose up to 3000 g/kg body weight of
rats(tBEDABATI DASGUPTA, 2012).

Antihepatotoxicity evaluation:-

Effect of Antihepatotoxicity studieson body weight:-
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Fig. 1:-Effect of Antihepatotoxicity studies on body weight

(A) Normal control group treated with distilled water during all the experience;

(B) Negative control group treated with distilled water during the experience and receives CCl,the last day;

(C) Positive control group treated with silymarin during the experience and receives CCl, the last day;

(D) Extract control group treated with Nelsonia canescens methanol extract during the experience and receives
CCl, the last day.

It appears from this analysis that the weight of the animals is almost invariable until the seventh day of the
experiment. Then a remarkable decrease in their weight is observed following the administration of CCl,. This can
be explained by the fact that CCl, induces stress by creating liver lesions and as a result the liver can no longer
correctly perform its metabolic functions. These results are indicative evidence of intoxication as, according to some
previous studies, weight is a simple and sensitive index of toxicity after exposure to toxic substances (Teo, 2002).

Biochemical changes:-

The hepatic enzymes of serum ALT and AST are well known as biomarkers for early acute hepatic damage. The
effects of pre-treatment with N. canescens extracts (100 mg/Kg of body weight) and sylimarin (50 mg / kg of body
weight) on the CCls-induced elevation of ALT and AST are shown in Fig.2. After data analysis, it’s demonstrated
thatCCl4(2 ml/kg) intoxication has developed a severe hepatic damage with a significant increase of serum ALT and
AST level (p < 0.05) compared to the normal control group. For the serum ALT content, the batch of rats treated
with the N. canescens extract had content (20.93 + 5.90 IU/L) close to that obtained with the batch of rats treated
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with the compound of reference (silymarin) which is 17.77 £ 0.90 IU/L. As regards the AST content, the batch of
rats still treated with N. canescens extract showed an interesting result (25.11 + 4.07 IU/L) quite close to the batch of
non-intoxicated rats (20 = 1.51 IU/L).

The Malondialdehyde (MDA) level was significantly increase in the rats stressed with the CCl, compared to the
healthy rats (P<0.05). However, pre-treatment with N. canescens extracts and sylimarin decreased the level of lipid
peroxidation which resulted in the decrease of MDA level compared to the group without treatment (Fig.3).

In this logic, it’s noted that a good hepatoprotection activity is correlated with a better inhibition of lipid
peroxidation. This finding could confirm the hypothesis that one of the main causes of CCl,-induced liver injury is
lipid peroxidation due to free radicals derived from CCl,.
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Fig. 2:-Results of serum ALT and AST levels
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Fig.3. Results of MDA levels (antilipid peroxidation)

The effect of N. canescens extract on histopathology of liver tissue:-

Morphological examination of rat liver tissue showed the visible pale, gross, and irregular surface suggesting the
severe hepatocellular damage in CCl, -treated rats (Fig.4 B) as compared to normal control group(Fig.4 A).
Pretreatment with N. canescens extract (Fig.4 D) as well as pretreatment with silymarin (Fig.4 C)somewhat have
protected the liver from CCl, -induced injuries.

The hepatoprotective effect of N. canescens extract on CCly-induced liver damage was further confirmed by
histopathological examinations. The liver samples administered with only CCl, indicated damages such as the cells
vacuolization and more necrosis cells. However, in the groups administered with N. canescens extract, less
percentages of necrosis were observed. Moreover, a similar tissue healing effectiveness was found with N.
canescens extract and silymarin, a standard drug used.
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Fig. 4:-Results of protective effect of N. canescens extract on liver tissue

1. Rat liver tissue of normal batch (no pre-treatment and no intoxication);

2. Rat liver tissue of non-pre-treated batch followed by CCl, intoxication;

3. Rat liver tissue of batch pre-treated with Sylimarin followed by CCl, intoxication;

4. Rat liver tissue of batch pre-treated with N. canescens extract followed by CCl, intoxication
Discussion:-

Numerous medicinal plants exhibit some beneficial effects against various types of degenerative diseases in humans.
These effects are largely attributed to the major molecules with an antioxidant activity potentiality. In the present
study, the ability of N. canescens extract to protect against CCls-induced hepatotoxicity in rats was investigated.
Liver injury is very linked by the level of serum enzymes like AST, ALT. An increasing level of serum AST and
ALT by CCI, have been attributed to hepatic structural damage because these enzymes are normally localized to the
cytoplasm and are released into the circulation after cellular damage has occurred(Recknagel, 1989). The present
study showed that pretreatment with N. canescens extract present a good protection against CCl,-induced hepatic
injury.

Previous HPLC-MS study on methanolic extract of this plant species showed numerous compounds: apigenin,
luteolin, quercetol, p-coumaric acid, caffeic acid, chlorogenic acid, ferulic acid and gentisic acid(Nabéré Ouattara,
2013). All this molecules are known for their benefic effect on liver protection. Apigenin, a flavonoid derivative, is
reported to possess hepatoprotective properties(A.R. Tapas, 2008). The hepatoprotective effect of luteolin against
CCl, hepatotoxicity on mice was demonstrated. The great defending of quercetin in against hepatic dysfunctions has
been revealed(Sun, 2015). Previous studies are demonstrated that p-coumaric acid decreases low density lipoprotein
peroxidation and possesses a potential protection on cardiac oxidative damage induced by doxorubicin, an
anticancer antibiotic. The caffeic acid has been reported to possess hepatoprotective properties(K.H. Janbaz, 2004);
The protective effects on oxidative stress in vivo of chlorogenic acid have been reported(Tsuchiya T, 1996). Ferulic
acid prevents CCl4-induced hepatotoxicity by suppression of oxidative stress and inflammatory signaling
pathways(H-Y. Kim, 2011) and its showed that gentisic acid, an aspirin metabolite, inhibits potently low density
lipoprotein oxidation in vitro.

The hepatoprotective effects of N. canescens methanolic extract against CCl4-induced hepatic damage in rat could
be justify by the presence of these phenolic compounds. In addition, all these different molecules could act
synergistically in liver protection.

Conclusion:-

The present study demonstrates that N. canescens methanolic extract has potent hepatoprotective effects against
CCl,-induced hepatic damage in rat. This hepatoprotective effects could be associated to the presence of many
molecules with their ability to scavenge free radicals and which are previously detected in this plant species. These
finding could justify the widely use of this plant species in Burkina Faso traditional medicine to manage the liver
disorders. N. canescens is an important plant, which could be explored for the production of hepatoprotective drugs.
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