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Alchornea cordifolia has been shown to be hepatoprotective against hepatotoxicity induced by high 
dose paracetamol in a model animal. However, its hepatoprotective effects against the hepatotoxicity 
induced by anti-tubercular drugs have not yet been studied, whereas anti-tubercular drugs are known 
to be hepatotoxic at therapeutic dose. The aim of this work was to evaluate the hepatoprotective effect 
of a methanol extract of A. cordifolia leaves in order to overcome hepatotoxicity induced by anti-
tubercular drugs. Isoniazid, Rifampicin and Pyrazinamid have been used to induce hepatotoxicity in 
rats. The animals were administered hepatotoxic agent. Two hours later they were given methanol 
extract of A. cordifolia (MEAC) leaves or silymarin. One group of animals received only the anti-
tubercular drugs, one group received MEAC only and another group received physiological saline. The 
animals were thus treated for 10 consecutive days. Blood sample was taken on the 11th day for 
evaluation of the biochemical parameters, as well as markers of hepatotoxicity. Isoniazid increased 
transaminases (ALT and AST), MEAC and silymarin reduced these biochemical parameters, Isoniazid + 
Rifampicin increased ALT and AST levels, MEAC reduced alanine transaminase (ALT) and aspartate 
transaminase (AST) levels, Isoniazid + Rifampicin + Pyrazinamid combination resulted in significant 
ALT elevation and MEAC reduced the ALT levels. MEAC alone did not significantly alter ALT and AST 
values. Phytochemical screening revealed the presence of flavonoids, polyphenols, saponosides and 
alkaloids. A. cordifolia leaves would thus have a protective effect against anti-tubercular drugs induced 
hepatotoxicity in rats. 
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INTRODUCTION 
 
The liver is indeed the main organ involved in metabolism  and     detoxification   for     the    excretion     of    various  
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endogenous and exogenous substances from the body. 
However, liver cells are prone to attack and necrosis by 
free radicals (Pramod et al., 2008). The liver therefore 
needs protection, whereas there are very few medicines 
which possess a protective effect of this liver. Herbal 
treatments are becoming increasingly important in the 
population. Some of these plants have demonstrated 
some hepatoprotective activity such as Trichilia roka 
(Germano et al., 2004), Hemidesmus indicus (Prabakan 
et al., 2004), Cassia fistula leaf extract (Bhakta et al., 
2004), legumes (Wu et al., 2004), Acanthus ilicifolius 
(Babu et al., 2004) and Alchornea cordifolia (Olaleye et 
al., 2006; Osadebe et al., 2012). Several works regarding 
this have dealt with A. cordifolia (Effo et al., 2013; 
Kouakou-Siransy et al., 2010). 

The hepatoprotective effect of A. cordifolia has been 
evaluated and reported against hepatotoxicity induced by 
paracetamol at high doses (Olaleye et al., 2006; Olaleye 
et al., 2007) in an animal. However, the protective effect 
of A. cordifolia on the hepatotoxicity induced by anti-
tubercular drugs has not been reported, whereas anti-
tubercular drugs are known to be hepatotoxic at 
therapeutic dose. 

Anti-tubercular drugs (Isoniazid (INH), Rifampicin (RIF), 
Pyrazinamide (PZA) and Ethambutol (EMB) are the first 
line anti-tubercular drugs for the treatment of pulmonary 
tuberculosis. These drugs are responsible for many 
adverse effects (Blumberg et al., 2003; Yee et al., 2003) 
such as cytolytic, and result in an increase in serum 
transaminases level (Nolan et al., 1999; Shakya et al., 
2004). Several authors reported that INH taken alone, in 
normal doses, was responsible for liver biochemical 
markers disorders. Aouam et al. (2007) reported hepatic 
disorders in 10 to 20% of users in Tunisia, and Blumberg 
et al. (2003) reported 0.5 to 2% of patients in the USA. 
When RIF was associated with INH, this liver disorder 
affected a greater number of patients (Aouam et al., 
2007) and 2.5 to 6% of patients (Blumberg et al., 2003). 
The work of Aouam et al. (2007) also showed that INH + 
RIF + PZA was responsible for cytolytic hepatitis in 0.5 to 
10% of treated patients. 

In continued investigation on this plant, this present 
work seeks to evaluate the hepatoprotective effect of a 
methanol extract of A. cordifolia leaves in vivo in rats in 
order to overcome hepatotoxicity induced by anti-
tubercular drugs. 
 
 
MATERIALS AND METHODS 

 
Plant materials 

 
The plant material consisted of leaves of A. cordifolia (Schum. And 
Thonn.) collected at Yakasse-Mé (In the city of Adzopé about 75 
km from Abidjan, Ivory Coast). Voucher samples (AC 2016) are 
kept in the Pharmacology Laboratory. The leaves were 
authenticated at the National Floristic Center of Abidjan, affiliated to 
Université Félix Houphouët Boigny (Abidjan) and air-dried in the 
laboratory at 18°C. 

 
 
 
 
Extraction method 

 
The fine powder of dried leaves (100 g) was macerated for 24 h at 
room temperature in 1 L of 70% methanol. The resulting filtrate was 
evaporated using a rotary evaporator (Büchi R180). The obtained 
dry extract (methanolic extract of A. cordifolia: MEAC) was 
conserved at 4°C and aliquots of dry powder were used for 
pharmacological studies after being suspended in physiological 
saline. 

 
 
Animal material 

 
The animal material consisted of rats, Rattus Norvegicus, Wistar 
strain weighing between 150 and 220 g which were obtained from 
the laboratory animals of the Pharmacology Laboratory of the 
Faculty of Pharmacy and Biological Sciences of Université Félix 
Houphouët Boigny Abidjan (Côte d'Ivoire). All animals were kept 
under controlled environmental conditions of 24 ± 1°C with a cycle 
of 12 h of light and 12 h of darkness. The animals had free access 
to water and food. Before the beginning of the experiment, they 
were subjected to fasting for 12 h with free access to water. 

 
 
Chemical materials used 
 
In this study, we used isotonic saline solution 0.9%, ether (Gifrer), 
distilled water, anti-tubercular drugs (INH (Lupine LTD), RIF 
(Remedica LTD), PZA (Cadila Pharmaceuticals Limited)), silymarin 
(Sigma Aldrich), methanol (VWE chemicals). Silymarin was used as 
a reference liver protector substance in this study. It is a mixture of 
three flavonoids (silychristin, silydianine and silybin) used as a 
hepatoprotective agent extracted from the seeds and fruits of 
Silybum marianum (Parthasarathy et al., 2007). 
 
 
Study of the hepatoprotective activity of A. cordifolia in rats 
 

Principle 
 
The study involved inducing hepatotoxicity in laboratory rats by 
using anti-tubercular drugs in different combination (Santhosh et al., 
2007; Saraswathy et al., 1998), and then evaluating the effect of 
different preparations on hepatic markers. 
 
 
Procedure 
 
Effect of MEAC alone on hepatotoxicity markers: Rats of both 
sexes were divided into 4 batches of 6 rats each and were treated 
for 10 days as follows: 
 
- The rats in lot 1 (negative control) received saline solution by 
gavage; 
- The rats in lot 2 received MEAC at 200 mg/kg/day by gavage; 
- The rats in lot 3 received MEAC at 400 mg/kg/day by gavage; 
- The rats in lot 4received MEAC at 800 mg/kg/day by gavage. 
 
Hepatoprotective effect against INH-induced hepatotoxicity: 
Rats of both sexes were divided into 6 batches of 6 rats each and 
were treated for 10 days as follows: 
 
- The rats in lot 1 (negative control) received saline solution by 
gavage; 
- The rats in lot 2 received INH (100 mg/kg/day) by gavage; 
- The rats in lots 3, 4 and 5 received MEAC (200, 400 and 800 
mg/kg)   orally  2  h  after  administration  of  INH   (100 mg/kg/day). 
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Figure 1. Effect of MEAC on ALT troubled. MEAC: Methanolic extract of A. cordifolia. 

 
 
 
- The rats in lot 6 (positive control) received sylimarin (100 
mg/kg/day) orally, 2 h after administration of INH (100 mg/kg/day). 
 
Hepatoprotective effect against INH+RIF-induced 
hepatotoxicity: Rats of both sexes were divided into 6 batches of 6 
rats each and were treated for 10 days as follows: 
 
- The rats in lot 1 (negative control) received saline solution by 
gavage; 
- The rats in lot 2 received INH (100 mg/kg/day) +RIF (100 
mg/kg/day) by gavage; 
- The rats in lots 3, 4 and 5 received MEAC (200, 400 and 800 
mg/kg) orally 2 h after administration of INH (100 mg/kg/day) +RIF 
(100 mg/kg/day). 
- The rats in lot 6 (positive control) received sylimarin (100 
mg/kg/day) orally, 2 h after administration of INH (100 mg/kg/day) 
+RIF (100 mg/kg/day). 

 
Hepatoprotective effect against INH+RIF+PZA-induced 
hepatotoxicity: Rats of both sexes were divided into 6 batches of 6 
rats each and were treated for 10 days as follows: 
 
- The rats in lot 1 (negative control) received saline solution by 
gavage; 
- The rats in lot 2 received INH (100 mg/kg/day) +RIF (100 
mg/kg/day) + PZA (100 mg/kg/day) by gavage; 
- The rats in lots 3, 4 and 5 received MEAC (200, 400 and 800 mg / 
kg) orally 2 h after administration of INH (100 mg/kg/day) +RIF (100 
mg/kg/day) + PZA (100 mg/kg/day). 
- The rats in lot 6 (positive control) received sylimarin (100 
mg/kg/day) orally, 2 h after administration of INH (100 mg/kg/day) 
+RIF (100 mg/kg/day) + PZA (100 mg/kg/day). 
 
 
Liver biochemical indices measured 
 
At the end of 10 days of treatment, a blood sample was taken on 
the 11th day by cardiac puncture for the determination of markers 
of hepatotoxicity. They were alanin aminotransferase (ALT) and 
aspartat aminotransferase (AST) (Reitman et al., 1957). 

Phytochemical screening 
 
Screening for different chemical groups was done using the method 
as described in the works of Békro et al. (2007), Ronchetti and 
Russo (1971) and Wagner et al. (1983). 
 
 
Statistical analysis 
 
The results were expressed as mean ± SD. Statistical analysis used 
the Wilcoxon test. The difference between the mean values was 
considered significant at p <0.05. 
 
 
RESULTS 
 
Extraction yield 
 
Extraction with 70% methanol (MEAC) gave 15.96 g of 
dry residue, that is, a yield of 15.96%. 
 
 
Effect of EMAC on transaminases 
 

The effect of MEAC only was evaluated on serum 
transaminases and the various mean values are recorded 
in Figures 1 and 2. Different doses of MEAC only resulted 
in a non-significant increase in transaminase (AST and 
ALT) values compared to the NaCl2 batch (p > 0.05). 
 
 
Hepatoprotective effect against INH induced 
hepatotoxicity 
 

The mean values of serum transaminases are shown in 
Figures  3  and  4. INH caused  increased  transaminases 
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Figure 2. Effect of MEAC on AST troubled. MEAC: methanolic extract of A. cordifolia. 

 
 
 

 
 

Figure 3. Effect of MEAC and Silymarin on INH-induced toxic effect on ALT. a: Significant difference compared to the 
control lot (NaCl2), p = 0.02; INH: Isoniazid; MEAC: Methanolic extract of A. cordifolia; SILYM: Silymarin. 

 
 
 

 
 

Figure 4. Effect of MEAC and Silymarin on INH-induced toxic effect on AST. a: Significant difference compared to the 
control lot (NaCl2), p = 0.02; INH: Isoniazid; MEAC: Methanolic extract of A. cordifolia; SILYM: Silymarin. 
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Figure 5. Effects of MEAC and Silymarin on INH + RIF induced elevated ALT. a: Significant difference compared to the 
control lot (NaCl2), p = 0.02; INH: Isoniazid; RIF: Rifampicin; MEAC: Methanolic extract of A. cordifolia; SILYM: Silymarin. 

 
 
 

 
 

Figure 6. Effects of MEAC and Silymarin on INH + RIF induced elevated AST. a: Significant difference compared to the 
control lot (NaCl2), p = 0.02; INH: Isoniazid; RIF: Rifampicin; MEAC: methanolic extract of A. cordifolia; SILYM: Silymarin. 

 
 
 
(ALT and AST) (p = 0.028) in rats receiving it compared 
to rats given only NaCl2. The doses of MEAC and 
silymarin reduced significantly the different elevated 
values (p < 0.05). The activity of the various extracts was 
compared with the standard reference drug used, 
silymarin, and showed no significant difference whatever 
the dosage used. The comparison of the different doses 
of MEAC between them showed no significant difference 
(p > 0.05). 

Hepatoprotective effect against INH + RIF induced 
hepatotoxicity 
 
The mean values of the serum transaminases are 
recorded in Figures 5 and 6. The combination of INH + 
RIF resulted in an elevation of ALT and AST (p = 0.02) in 
rats compared to rats given only NaCl2. The 
administration of MEAC and silymarin in rats resulted in a 
significant  reduction  in  abnormally  high  ALT  and  AST  
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Figure 7. Effects of MEAC and Silymarin on INH + RIF + PZA induced elevated ALT. a: Significant difference compared to the 
control lot (NaCl2), p = 0.02; INH: Isoniazid; RIF: Rifampicin; PZA: Pyrazinamide; MEAC: methanolic extract of A. cordifolia; 
SILYM: Silymarin. 

 
 
 

 
 

Figure 8. Effects of MEAC and Silymarin on INH + RIF + PZA induced elevated AST. INH: Isoniazid; RIF: Rifampicin; PZA: 
Pyrazinamide; MEAC: Methanolic extract of A. cordifolia; SILYM: Silymarin. 

 
 
 

levels (p < 0.05). Comparison of the different doses of 
MEAC with silymarin did not show any significant 
difference (p > 0.05). 
 
 
Hepatoprotective effect against INH + RIF + PZA 
induced hepatotoxicity 
 
The mean serum transaminase values are shown in 
Figures 7 and 8. The combination of INH + RIF + PZA 
resulted in a significant elevated ALT (p = 0.02) in rats 
compared to rats that were given only NaCl2. The AST 
was not disturbed (p > 0.05). The administration of MEAC 
and silymarin in rats significantly reduced abnormally 
elevated ALT levels (p < 0.05). 

Phytochemical screening 
 
The phytochemical screening carried out on MEAC 
revealed the presence of large phytochemical groups 
flavonoids, polyphenols, saponosides and alkaloids, but 
an absence of tannins. 
 
 
DISCUSSION 
 
The purpose of this study was to evaluate the 
hepatoprotective effect of a methanol extract of A. 
cordifolia leaves in vivo in rats in order to overcome 
hepatotoxicity induced by anti-tubercular drugs. Isoniazid 
only and Isoniazid + Rifampicin combination resulted in  a  

 
 

0

10

20

30

40

50

60

70

80

NaCl2 INH + RIF + PZA INH + RIF + PZA +
MEAC 200

INH + RIF + PZA +
MEAC 400

INH + RIF + PZA +
MEAC 800

INH + RIF + PZA +
SILYM

A
LT

 (
IU

/L
) 

a 

NaCl2 

 
 

0

50

100

150

200

250

NaCl2 INH + RIF + PZA INH + RIF + PZA +
MEAC 200

INH + RIF + PZA +
MEAC 400

INH + RIF + PZA +
MEAC 800

INH + RIF + PZA +
SILYM

A
ST

 (
IU

/L
) 

NaCl2 



 
 
 
 

significant increase in ALT and AST levels. The 
combination of Isoniazid + Rifampicin + Pyrazinamid, on 
the other hand, caused an increase in the ALT values 
only. ALT and AST are two well-known diagnostic 
indicators of liver damage, with a higher specificity for 
ALT. In liver injury involving hepatocellular lesions and 
parenchymal cell necrosis, these enzymes are released 
from the damaged tissues and thus increase their level in 
the blood flow (Nkosi et al., 2005). They are two hepatic 
enzymes linked to the subcellular functions of 
mitochondria (Dwivedi et al., 1993). 

In this present study, anti-tubercular drugs were used in 
high doses to induce hepatotoxicity in laboratory animals 
(Santhosh et al., 2007; Saraswathy et al., 1998). These 
produced lesions in the liver, including centrilobular 
necrosis and deterioration of liver cells (Graham et al., 
2004) resulting in an increase in serum transaminases 
(Nolan et al., 1999; Shakya et al., 2004) as observed in 
rats given the hepatotoxic agents. 

The administration of the 200 mg/kg methanolic extract, 
400 and 800 mg/kg, as well as sylimarin at 100 mg/kg, 
resulted in a significant decrease in the values of 
transaminases caused by anti-tubercular drugs. The 
effect of the extract on ALT and AST is comparable to 
that of silymarin, the standard reference hepatoprotective 
agent used in this study (Parthasarathy et al., 2007). 

This ability of the extract to reduce these values would 
suggest a hepatoprotective effect of A. cordifolia leaves. 
This effect would be manifested by stabilization of the 
hepatic membrane and regeneration of the hepatocytes. 
The extract also prevents the release of hepatic enzymes 
to the blood stream by reducing tissue lesions (Madhu et 
al., 2012; Singh et al., 2012). The hepatoprotective 
activity of A. cordifolia has already been demonstrated in 
rats against hepatotoxicity induced by high doses of 
paracetamol (Arhoghro et al., 2015; Olaleye et al., 2006, 
2007) and tetrachloride (Osadebe et al., 2012). The 
results of our work on the methanol extract of A. cordifolia 
is therefore in agreement with the results of previous 
work and could confirm the hepatoprotective effect of the 
leaves of A. cordifolia, a plant very popular in African 
traditional medicine. 

The extracts itself administered at 200, 400 and 80 
mg/kg over 10 days did not cause hepatotoxicity, 
although it caused a non-significant increase in 
transaminases. However, a significant increase in 
transaminases was found in male rats as reported by 
other authors by administering a methanol extract of A. 
cordifolia leaves at 800 and 1600 mg/kg over 8 days 
(Ajibade and Olayemi, 2015). A. cordifolia is however 
considered to be a plant with a high margin of safety in a 
single administration (Organisation de coopération et de 
développement économiques - OCDE, 1998). In this 
study for the extraction, 70% methanol was used, 
contrary to Ajibade and Olayemi (2015) who used pure 
methanol. Lowering the degree of methanol could explain 
the absence of toxicity of the extract this study. Moreover,  
the  place   of   collection   of   plants   could   explain  this 
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absence of toxicity of our extract at 800 mg/kg. The plant 
was collected from the forest in Côte d'Ivoire while 
Ajibade and Olayemi (2015) collected theirs in a botanical 
garden in Nigeria. 

The phytochemical screening has revealed the 
presence of flavonoids, polyphenols, saponosides and 
alkaloids in the methanol extract which could be 
responsible for its hepatoprotective effect. Indeed, Manga 
et al. (2004) found that flavonoids possess antioxidant 
and anti-inflammatory activities. Other studies have 
shown that the antioxidant activity of plants used in the 
traditional medicine was mainly due to the presence of 
flavonoids (Czinner and Yunes, 2001). Huong et al. 
(1998) also showed that saponosides were endowed with 
antioxidant properties. The protective effects of the 
extract could be due to the presence of one or more of 
the active ingredients in the plant (Banzouzi et al., 2002). 
 

 
Conclusion 
 

This study demonstrated that the methanol extract of A. 
cordifolia leaves could provide significant protection 
against the hepatotoxic effects of anti-tubercular drugs in 
rats. These finding results are promising, considering the 
hepatotoxic adverse effects of anti-tubercular drugs 
observed in patients during the treatment of pulmonary 
tuberculosis. 
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