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1. Introduction 

Practice of herbal medicine is an ancient tradition. Herbal medicines have been used since earliest times to treat illnesses and restore 

good health, and today, herbalism still remains the most widely practised form of medicine worldwide [ 1].Globally, medicinal plants 

are very useful for the treatment and management of diseases or infections. They are mostly particularly useful in countries, where, 

due to their low income status, they can hardly afford imported and expensive conventional medicine [2]. According to the World 

Health Organization (WHO) report, it is estimated that 80% of people worldwide rely on herbal medicines for some aspects of their 

primary health care [3]. The upsurge in the use of herbal remedies in developed countries is due to consumers’ preference for products 

of natural origin [4]. 

Gongronema latifolium is an edible, perennial climbing vegetable located in many parts of Africa and Nigeria, where it is called 

“Utazi” in Ibo and “Orokeke” in Yoruba. It contains bitter principle and has many folkloric attributes as a healing herb [5]. Several 

studies have revealed that its leaves and stem possess anti diabetic properties [6] and intestinal muscle relaxant [6].and anti 

inflammatory properties [ 6]. Piper guineense, popularly known as African black pepper or hot leave is widely consumed in some part 

of West Africa especially Nigeria and Ghana on account of its nutritional and medicinal properties [7-12]. It belongs to the family 

Piperaceae or Sapotaceae [13]. In traditional herbal medicine, the seeds are put into a variety of uses, for instance, in some parts of 

Nigeria, the seeds are consumed by women after child birth, to enhance uterine contraction for the expulsion of placenta and other 

remains from the womb, as an adjuvant in the treatment of rheumatic pains and as an anti-asthmatics [14] and also for the control of 
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Abstract: 

Aims: Comparative protective effect of ethanol extracts of Gongronema latifolium and Piper guineense on ethanol-induced 

toxicity were investigated in male Wistar rats.  

Methodology: The acute toxicity test of the extracts was evaluated. The rats were exposed with 70 % ethanol for 7 days to induce 

liver damage and later treated with ethanol extracts for 21 days. The levels of scavenging enzymes: glutathione peroxidise, 

superoxide dismutase, catalase; malondialdehyde and cytochrome p4502e1 were monitored in order to evaluate the protective 

effects of the plant extracts. Hepatic malondialdehyde and reduced glutathione, as well as superoxide dismutase and glutathione-

S-transferase activities were determined for the antioxidant status.  

Results: Acute toxicity results showed that Gongronema latifolium were safe at doses investigated whereas Piper guineense LD 50 

were 1500mg/kg. Chronic ethanol administration resulted in a  significant (p< 0.05) decrease in reduced glutathione ,superoxide 

dismutase,catalase and increased malondialdehyde and cytochrome p4502e1.These were dramatically reversed to normal by the 

treatment of the plant extract in a dose dependent fashion. Treatment of the plant extracts significantly (p<0.05) reduced 

cytochrome p4502e1 and malondialdehyde, restored the reduced glutathione, enhanced the superoxide dismutase and catalase 

level. These results highlight the ability of Gongronema latifolium at high doses and Piper guineense at lower doses to 

ameliorate oxidative damage in the liver and the observed effects are associated with its antioxidant activities. 
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weight [15]. It is with these characteristics in mind that this work was designed to compare the efficacy, of these plants extracts in 

treatment of ethanol induced liver damage in albino rats. 

 

2. Materials and Methods 

 

2.1. Biological Materials 

The biological materials used included male albino rats, Gongronema latifolium and Piper guineense.The male Wistar albino rats of 

about 8 to 12 weeks old with average weight of 150 to 220g were obtained from the Animal House of the Faculty of Biological 

Sciences, University of Nigeria, Nsukka (UNN) and acclimatized for seven days in the Animal House of the Department of 

Biochemistry Ebonyi State University, Abakaliki.The animals were allowed access to feed (obtained from Safari Feed mill number 5 

Zikavenue Abakaliki Nigeria) and water ad libitum.The animals were kept in well ventilated cages at room temperature, and under 

controlled light/dark cycles (12/12h). 

Gongronema latifolium and Piper guineense leaves were purchased from Abakpa Market Abakaliki, Nigeria and identified by Prof 

Okafor  of the Department of Biology, Ebonyi State University Nigeria, Voucher specimens were deposited in the herbarium unit of 

the department. 

 

 
Figure 1: Gongronema latifolium 

 

 
Figure 2: Piper guineense 

 

2.1.1. Equipment 

The equipments used in the course of this study are of analytical standard.  

 

2.1.2. Chemicals/Reagents/Samples 

All chemicals used in this study were of analytical grade and products of Sigma USA, May and Baker, England; BDII, 

England and Merck, Darmstadt, Germany. Reagents used for all the assays were commercial kits and 

products of Randox, USA; QCA, Spain; Tcco (TC), USA; and Biosystem Reagents and Instruments, Spain. 
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2.1.3. Experimental Design 

One hundred and twenty eight male rats were housed in separate cages, and then divided into four groups and four subgroups 

of eight rats each. The route of administration (exposure) was oral intubation (o.i).Group A represented the normal control, 

which was fed with the normal rat diet and water ad libitum. Group B represented the negative control, which was exposed 

to 70% ethanol (kg body weight) only for seven days. 

Group C and D were subdivided into C1,C2,C3 , C4, D1, D2, D3 and D4 exposed to 70% ethanol  for seven days and later treated 

(o.i) daily, separately with 200,400,600 and 800 mg/kg body weight  of  Gongronema latifolium and Piper guineense  extracts for 

twenty one (21) days [16]. 

 

2.2. Methods     

 

2.2.1. Extraction of Gongronema Latifolium and Piper Guineense 

The leaves of Gongronema latifolium and Piper guineense plants were purchased from Abakpa Market Abakaliki and brought to 

Department of Biochemistry Laboratory Ebonyi State University and dried under room temperature ( 25oC to 27 oC) for two 

weeks. After which the leaves were pulverized into coarse form with a milling machine [17]. The coarse form was sieved using 

standard sieve of 1mm size, and then 200 g was macerated in absolute ethanol (95%), which was contained in a 4-litre 

percolator. The system was left to stand for 48 hours and then filtered out with the help of a white filter cloth. The resulting 

ethanol extract was allowed to evaporate to dryness at room temperature. A known weight of the dry extract was determined. 

This was made into aqueous (saline) solution and ready for biochemical assays [18]. 

 

2.2.2. Acute Toxicity Test 

The acute toxicity test was carried out according to   [19]. 

 

2.2.3. Determination of Glutathione S-Transferase (GST) Activity 

The glutathione S-transferase (GST) activity was monitored according to the method of [20] as described below: 

The serum samples (0.lml) were added to a reaction mixture containing 2.3ml of 0.1M potassium phosphate buffer of pH of 6.5; 

0.3ml of 1mM reduced glutathione (GSH) and 0.3ml of 1-CDNB to start the reaction. The contents were quickly shaken and the 

increase in absorbance measured at 340 nm for 4 minutes in a spectrophotometer. The basic equation for the reaction is given thus: 

GSH + 1-CDNB                      Thioether + HCl 

 

2.2.4. Erythrocyte Glutathione Peroxidase Assay  

Fifty microliters of RBC were mixed with 1ml cyanodilution mixture and then shaken. To 0.02 ml of diluted RBC are added five 

hundred microliters of potassium buffer, 0.2 ml of glutathione, 0.05ml of GR, 0.48 ml of distilled water, and 0.2ml of NADPH. 

After 10 minutes, 0.55ml of tertiary butylhydroperoxide was added into the mixture. Following, mixing, the absorbance of the solution 

was immediately monitored at 340nm for 100 seconds. The activity of glutathione peroxidase was determined by the change of 

absorbance and calculated as follows: mmole/1/s = 2813* (A sample-A blank). 

 

2.2.5. Erythrocyte Superoxide Dismutase (SOD) Assay  

One hundred microliters of RBC were mixed with 900 microliters of distilled water. Then, 60 microliters of RBC lysate is used for the 

superoxide dismutase assay. Ninety-four microliters of superoxide dismutase standard or diluted RBC lysate sample and 1.27ml of 

carbonate buffer were added into a cuvette. Just before reading the change of absorbance, 75ml of xanthine oxidase was added; 

absorbance was taken every 20 seconds continuously for 3 minutes on a spectrophotometer at 500 nm at room temperature. The 

changing rate of absorbance was used to determine superoxide dismuase activity. Concentrqation of superoxide dismutase in samples 

was determined by the comparison with the calibration curve from SOD standards [21]. 

 

2.2.6. Erythrocyte Catalase Assay  

Red blood cell lysate was prepared by adding 1.2ml of distilled water to 0.2 ml of RBC. Then five hundred-fold dilution of RBC 

lysate by phosphate buffer was made before the determination of catalase activity. Immediately following the addition of 1ml 

phosphate buffer (blank) or hydroxide peroxide solution into 2ml RBC diluted lysate, the change of absorbance of RBC against blank 

at 240nm was recorded every 15 seconds for 1minute on a spectrophotometer. The activity of catalase was calculated by using the 

following equation: catalytic concentration (unit/l) = (0.23*log Al/A2)/0.00693, where Al is A240 at t = 0; A2 is A240 at t = 15 

seconds. 

 

2.2.7. Malondialdehyde (MDA) 

Malondialdehyde(MDA) was assayed using the method of [ 22] . 0.5ml plasma was precipitated   with 10% phosphotungstic acid. The 

mixture was centrifuged at 3000rpm for 10 minutes, and then suspended the sediment with 4ml distilled water. 0.5 ml of glacial acid 

and 0.5ml of 0.33% thiobabituric acid (TBA) were added Kept in water bath at 97 degree for 45 minutes. 0.05ml of 5 M HCl was 

added and extracted with 4ml of butanol and then read the absorbance at 535nm. 
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2.2.8. Enzymatic Assay of Cytochrome P450 2E1 Reductase  

Cytochrome p4502e1 were carried out using method of [ 23]. 

 

2.3. Statistical Analysis 

The results were expressed as mean ± SD and tests of statistical significance were carried out-using one-way ANOVA. The 

statistical package used was Statistical Package for Social Sciences (SPSS for windows, version 20). Data were expressed as 

mean± standard deviation. Values of p<0.05 were considered significant.  

 

3. Results 

 

Medicinal 

Plants 

Dose 

mg/kg 

Lethargy Apathy Noisy 

breathing 

Sneezing Body 

Weight 

Sleeping 

 

 

 

G latifolium 

 

 

 

 

 

 

Piper guineense 

Control N N N N N N 

1000 N N N N N N 

1500 N N N N N N 

2000 N N N N N N 

2500 N N N N N N 

3000 N N N N N N 

Control N N N N N N 

1000 N N N N N N 

1500 + + + + + + 

2000 + + + + + + 

2500 + + + + + + 

 3000 + + + + + + 

Table 1:  Acute Toxicity study in rats after 48 hours administration of ethanol extract of  

Piper guineense and G.latifolium leaves (n= 8) OBSERVATIONS (h) 

+ =Significant changes 

N = Normal 
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 Group Dose 

mg/kg 

T/D Period of 

observation 

% 

Mortalitties 

% 

Survival 

A1 Distillate 

water 

4/0 48 0 100 

B1 1000 4/0 48 0 100 

B2 1500 4/0 48 0 100 

B3 2000 4/0 48 0 100 

B4 2500 4/0 48 0 100 

B5 3000 4/0 48 0 100 

P
ip

er
 g

u
in

ee
n

se
 

A2 Distillate 

water 

4/0 48 0 100 

C1 1000 4/0 48 0 100 

C2 1500 4/1 48 25 75 

C3 2000 4/3 48 75 25 

C4 2500 4/4 48 100 0 

C5 3000 4/4 48 100 0 

      

 Table 2:  Percentages mortalities and survival of acute Toxicity study in rats after 48 hours administration of ethanol extract of Piper 

guineense and G.latifolium leaves (n=8 ) 

T/D =Number of Wistar rats treated / number of deaths 
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Figure 2: Effect of P. guineense and G. latifolium ethanolic extracts on the level of Malondialdehyde (MDA) in ethanol- exposed 

albino rats. There were significant (P<0.05) increase in the level of MDA in negative control when compared with normal control and 

treated groups. The results are mean± SD of eight rats in each group. 

 

 
Figure 3: Effect of P. guineense and G. latifolium ethanolic extracts on the level of Superoxide dismutase (SOD) in ethanol-exposed 

albino rats. There were significant (P<0.05) decrease in the level of SOD in negative control when compared  with normal control 

and treated groups. The results are mean± SD of eight rats in each group 
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Figure 4: Effect of P. guineense and G. latifolium extracts on the level of Glutathione peroxidase in ethanol- exposed albino rats. The 

Glutathione peroxidise level in ethanol exposed groups decreased significantly (P<0.05) when compared with normal control and 

treated groups. The results are mean± SD of eight rats in each group 

 

 
Figure 5: Effect of P. guineense and G. latifolium ethanolic extracts on the level of Glutathione S-transferase (GST) in ethanol- 

exposed albino rats. The GST level in ethanol exposed groups increased significantly (P<0.05) when compared  with normal control 

and treated groups. The results are mean± SD of eight rats in each group 
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Figure 6: Effect of P. guineense and G. latifolium ethanolic extracts on the level of reduced glutathione (GSH) in ethanol- exposed 

albino rats. The reduced glutathione level in ethanol exposed groups decreased significantly (P<0.05) when compared with normal 

control and treated groups. The results are mean± SD of eight rats in each group 

 

 

 
Figure 7: Effect of P. guineense and G. latifolium extracts on the level of Catalase in ethanol- exposed albino rats. The catalase level 

in negative control groups decreased significantly (P<0.05) when compared with normal control and treated groups. The results are 

mean± SD of eight rats in each group 
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Figure 8: Effect of P. guineense and G. latifolium on Cytochrome P4502E1 in ethanol-exposed albino rats. The    level of cytochrome 

p4502e1 in negative control groups increased significantly (P<0.05) when compared with normal control and treated groups. The 

results are mean± SD of eight rats in each group. 

  

4. Discussion 

 

4.1. Acute toxicity test of Piper guineense and Gongronema latifolium. 

The acute toxicity study in rats showed that at 3000 mg/kg dose G. latifolium leaves are safe for consumption and for medicinal uses. 

At doses above this level however, the rats may exhibits some toxic changes. G. latifolium did not produce any major signs of clinical 

toxicity over the period of 48 hours observation period. This is in line the reports of [24] who stated that G. latifoolium  is safe at these 

concentrations. 

The acute toxicity study of Piper guineense showed the LD50 to be 1500 mg/kg dose. It could be assumed that the reactive metabolites 

of P. guineense could have contributed to toxicity of Piper guineense, as noticed in behavioural effects within the 48 hours 

observation (Table 1-2). Nevertheless, certain lethargy,noisy breathing etc were noted in treated rats with Piper guineense. Plants with 

LD50 above 1000 mg/kg by oral route are safe or of low toxicity [10]. These results confirm previous work done on the same 

substances [24]. Lethargy observed in rats could be due to stress caused by handling. 

 

4.2. Malondialdehyde 

 The present study revealed that administration of 70% ethanol to rats induced oxidative liver damaged which is proved by an increase 

in malondialdehyde (MDA) level (index of membrane lipid peroxidation defense system) in liver of ethanol – treated rats when 

compared with normal rats, indicating that the liver is one of the target organs affected by ethanol toxicity (Figure 2 ). These results 

are in line with the reports demonstrated that chronic ethanol can cause oxidative damage and generation of reactive oxygen species 

(ROS) in different tissues including liver [25]. 

The decrease in such enzymes may be attributed to the ability of ethanol to induce lipid peroxidation which has the main cause of 

many deleterious effects on the cell membrane and coupled with inactivation of membrane bound enzymes [26]. It has been reported 

that lipid peroxidation is one of the major causes of ethanol induced toxicity, mediated by the production of free radical derivatives of 

ethanol [27]. The hepatotoxicity and oxidative damage induced by ethanol administration are also manifested by a significant increase 

in MDA in the untreated group (negative control). MDA a major reactive aldehyde that appears during the peroxidation of biological 

membrane polyunsaturated fatty acid [28]. The elevated MDA, found in this study, strongly proves the oxidative damage caused by 

ethanol [ ]. Treatment with P. guineense and G. latifolium ethanol extract in ethanol exposed rat recovered the increased MDA level 

with significant lowering of MDA content. The significant decrease in the MDA concecntration in the treated groups (200mg/kg and 

400mg/kg) P.guineense and (600mg/kg and 800mg/kg) of G.latifolium confirms that treatment with P. guineense and G. latifolium 

could effectively protect against the hepatic lipid peroxidation induced by ethanol (Fig 2).This in line with the work of [ 28] who 

reported that free radicals involved in various human diseases can be possibly be prevented by antioxidants. Hence, the decrease in the 

level of MDA in treated groups is in line with previous work of [29-30].  

 

4.3. Scavenging Enzymes  

Antioxidant enzymes superoxide dismutase (SOD), glutathione (GSH), and catalase, ethanol significantly (P < 0.05) decreased 

superoxide dismutase (SOD), reduced ghtathione (GSH), catalase and increased glutathione s-transferase antioxidant enzymes. The 
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decrease in SOD activity along with GSH, catalase explains the increase in lipid peroxidation which is an indicator of oxidative stress 

that persists in the cell as shown in Figure 3. Gongronema latitolium and Piper guineense leaf extracts significantly increased 

(P<0.05) serum superoxide dismutase (SOD), reduce glutathione (GSH), catalase and decreased glutathione S-transferase (GST). 

Consequently, GPx is a selenium dependent enzyme has high potency in scavenging reactive free radicals [31]. In the present 

experiments, the levels of glutathione peroxidise activity in liver was elevated during alcohol intoxication to compensate the free 

radical scavenging effect utilized by the GSH as the substrate [32 ].When GPx activity in liver increased, the glutathione level is 

decreased in ethanol fed rats. Treatment with the herbal extract G. latifolium and Piper guineense   significantly decreased the level 

GPx to normal level (Figures 3-7).Under oxidative stress conditions, the concentration of the glutathione, diminished through 

conjugation to xenobiotics, and by secretion of both the glutathione conjugates and glutathione disulfide from the affected cells [33]. 

Superoxides dismutase had been reported as one of the most important enzymes in the enzymatic antioxidant defence system [34]. It 

removes superoxide anion by converting it to hydrogen peroxide, diminishing the toxic effect caused by this radical. SOD work in 

conjunction with H2O2 removing enzymes, such as catalase and glutathione peroxidase. The defensive antioxidant enzyme next to 

SOD is catalase.CAT traps the harmful hydrogen peroxide and converts into water and oxygen. The activity of catalase was found to 

be decreased in ethanol intoxicated rats .The inhibition of catalase activity during ethanol induced toxicity may be due to the increased 

generation of reactive free radicals, which can create oxidative stress in the cells .The administration of herbal drugs Gongronema 

latifolium and Piper guineense inversed the catalase level in the liver and protected from the free radical induced oxidative stress [35 

].This results supports that, the antioxidant properties of the herbal drug was excellent as compared with the untreated and normal 

control.   

The increase in the levels of antioxidant profiles that is SOD, GSH and catalase by Gongronema latifolium and Piper guineense leaf in 

a dose dependent fashion may be attributed to have biological significance in eliminating reactive free redicals that may affect the 

normal functioning of cells. This radical scavenging activity of extracts could be related to the antioxidant nature of polyphenols or 

flavonoids, thus contributing to their electron/hydrogen donating ability. Thus, the herbal drugs exert a beneficial effect in 

regenerating the endogenous scavenging enzymes as reported by [ 36 ]. 

 

4.4. Cytochrome P45O2E1      

In the present study, the effects of ethanol extract G. latifolium and Piper guineense on CYP activities in ethanol exposed wistar rats 

were investigated to explore the possibility of therapeutic efficacy with herbal medicines.Cyp2e1 is induced by chronic alcohol 

consumption and assumes an important role in metabolizing ethanol to acetaldehyde at elevated ethanol concentrations km 8 to 10 

mM, compared to 0.2 to 2.0mM for hepatic ADH [37]. The administration of ethanol extract of Gongronema latifolium and Piper 

guineense decreased the level of cyp2e1 significantly [ P < 0.05] toward normal [ Figure 8 ] . The results of this study implicated that 

G. latifolium and Piper guineense reduced the activities of Cyp2e1 significantly [ P<0.05] towards normal. This is in line with the 

work of [38 -42 ].This may be attributed to the presence of phytochemicals in the extracts. This may be achieved by the extracts 

ability to stabilize various radicals involved in oxidative process [43-45].Our results were in agreement with the previous reports [46-

52].  

 

5. Conclusions  
The results showed that the plant under study have bioactive components of medicinal value.It showed that G latifolium is not toxic in 

the doses  investigated while P.guineense where found to have adverse effect at high dose. This work suggest that ethanol is a 

potential toxicant, which induced liver damage through lipid peroxidation process as indicated in the levels of oxidative marker index 

and scavenging enzymes investigated. It also suggested that the ethanol leaf extracts of G.latifolium and Piper guineense   have the 

potential efficacy in protecting tissues and organs from peroxidative damage in ethanol-exposed rats’ ress index and increase in level 

of scavenging enzymes. Thus medical properties of these plants should be explored and assessed. 
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