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ABSTRACT 

Herbal medicinal products play an important role in the management of liver diseases for 

the lack of satisfactory liver protective drugs in allopathic medical practices. The present 

study was designed to evaluate the hepatoprotective and antioxidant effect of aqueous 

extract of G. latifolium on ethanol intoxicated wistar rats. In order to assess the 

hepatoprotective effect of this extract in experimental animals, twenty-four Wistar albino 

rats (weighing 150-213 g) were divided into six groups of four animals each. Toxicity was 

induced by administering 70% ethanol (7.0 g/kg b.w) by oral gavage for 7 days to group B - 

C. Serum marker enzymes were assayed after 7
th

day before commencement of treatment, 

there after graded doses of the extract (200, 400, 600 and 800 mg/kg b.w.) were 

administered to C group for 21 days. Serum triglyceride (TG), cholesterol, HDL levels, 

alanine aminotransferase (ALT), aspartate aminotransferase (AST) activities,and weight of 

the rats were monitored. At the end of which, reduced glutathione (GSH) levels, and 

gluthathione-S-transferase (GST) activities were determined in the liver, kidney and 

intestine. At the end of the experiment, chronic administration of ethanol resulted in 

enhanced lipid peroxidation (LPO) with depletion in the levels of GSH as well as reduction 

in the activities of GST. TG levels, cholesterol, HDL, ALT and AST activities were elevated. 

Administration of the plant extract after ethanol exposure inhibited hepatic LPO and 

ameliorated  GST activities as well as restoring GSH, AST, ALT, and ALP levels 

significantly.Vitamin B ,C and K values  increased Significantly ( P> 0.05 ) with the increase 

in concentration of the extracts compared to group B. The present studies suggest that the 

aqueous extract may be beneficial in ameliorating ethanol-induced oxidative damage in the 

liver of wistar rats  

Keywords: Gongronemalatifolium; rats; extract; antioxidant; serum lipid; aqueous extract, 

kidney, intestine.
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INTRODUCTION 

Chronic alcohol consumption increases the capacity of cytochrome P450 2E1 (cyp2 E1) to 

oxidize ethanol up to 10-fold which consequently increases the peroxidative burden 

Adaramoyeet al., 2005 and Adaramoye,(2010)[1],[2] reactive oxygen species (ROS) generated 

during ethanol oxidation via cyp2E1 contributes to ethanol-induced liver injury[3]. 

Although the pathogenesis of alcohol-induced liver diseases remains the subject of debate, 

one factor that has been suggested as playing a central role in many pathways of alcohol –

induced damage, and which has been the focus of much research is the excessive 

generation of these free radicals, which can result in a state called oxidative stress[4]. 

Numerous studies have indicated that excessive ethanol intake induces the mass 

production of free radicals in the body, which are considered to be associated with 

alcoholic liver diseases Aguilar-Santamaria et al., 2009 and Hsiao et al., (2003)[5],[6]. The 

most important characteristic of toxic free radicals either in vivo or invitro is peroxidation 

of lipids resulting in tissue damage and death of affected cells Iga  et al., 1977 and ensen  

et al.,(2004)[7],[8]. Several reports have implicated free radical-induced lipid peroxidation 

in the pathogenesis of alcohol-induced liver toxicity. Antioxidants play an important role in 

the protection of cells and tissues against free radical-mediated tissue injury[9],[10]. 

Although significant progress has been made in understanding the pathogenesis of 

alcoholic liver diseases, current therapies for these diseases are not effective. At present, 

except for abstinence from alcohol intake, there is no effective modality of either 

prevention or treatment. Antioxidants of plant origin have been reported to either inhibit 

or prevent the development of fundamental cellular disturbances resulting from excessive 

alcohol consumption [11]. 

G. latifolium belongs Benth Hook, (Asclepiadaceae) is an herbaceous shrub, with yellow 

flowers and the stem that yields characteristic milky exudates when cut. It is commonly 

grown in gardens in Abakaliki, Ebonyi State, Nigeria. It is locally called “utasi” by the Efiks, 
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Ibibios, and Quas, “utazi” by the Igbos and “arokeke” by the Yorubas in Nigeria Mourelle et 

al., (1987)[12]. The Efiks and Quas in Calabar use G. latifolium crude leaf extract in the 

treatment of malaria, diabetes, and hypertension and as laxative Price (1980) [13]. Also it is 

used as a spice and vegetable Norman, 1998 and Okafor(1989)[14],[15]. The use of crude 

leaf extract of this shrub in maintaining healthy blood glucose levels have been reported 

Amos et al., 1997; Murray et al., (1990)[16],[17]. Scientific studies have established the 

hypoglycemic, hypolipidaemic and antioxidative effects of aqueous and ethanol extracts of 

G. latifolium leaf Braide et al.,(2003)[18]. Research showed that the leaf extract has anti-

inflammatory properties while its potential nutritional and food processing Morebise et al., 

2002 and Akpantah  et al., (2005)[19],[20] investigated preservation values of food. 

 Some phytochemical such as B- sistostem lupenyl esters, pregnane ester, glycosides, 

essential oils and saponin are associated with parts of this herb. It is plausible that one or 

more of these phytochemical that are found in G. latifoliumis likely to influence cellular 

proteins with enzymatic activity. This study was designed to evaluate the chronic alcohol-

induced liver oxidative damage and the efficacy of pre-treatment of aqueous extract of G. 

latifolium leaf on chronic ethanol-induced liver damage.                      

MATERIALS AND METHODS 

(a) Animals  

Twenty-four Wister male albino rats (weighing150-170g) where obtained from the Animal 

House of the of Vertenary Medicine, University of Nigeeria Nsuka (UNN), Enugu State the 

animals were allowed access to feed (obtained from Safari feed mill 5 Zik Avenue Abakaliki, 

Nigeria)and water ad libitum for a period of seven days, for their acclimatization prior to 

the commencement of the experiment. The animals were kept in well ventilated cagesat 

room temperature, and under controlled light dark cycles (12/12h). The guidelines of the 



www.idosr.org                                                                                                                 Ali et al 

 

4 

IDOSR JOURNAL OF BIOCHEMISTRY, BIOTECHNOLOGY AND ALLIED FIELDS 2(1): 1-17, 2017.  

 

ethical care and treatment of animals followed the regulations of the ethical committee  

Ebonyi State University,Abakaliki Nigeria. 

(b) Chemicals 

Randox alanine aminotranferase (ALT), aspartate (AST), and triglyceride (TG) assay kits were 

purchased from Gerald chemicals, Enugu (Nigeria),glutathione and bovine serum albumin 

(BSA) were purchased from Sigma chemical (St. Louis,MO, U.S.A). All other chemicals were 

of the highest purity commercially available.  

(c)   Plant material 

G. latifolium leaves were purchased from Abakpa market in, Abakaliki metropolis (Nigeria), 

identification and authenticated by Prof Emeka Okafor of Botany Department, Ebonyi State 

University Abakaliki,where voucher samples are kept for reference. One kilogram (1kg)of 

the leaves from air dried leaves was pulverized into uniform powder using an electric 

blender and packed in airtight bottles and stored until required for extraction. 

PREPARATION AND ADMINISTRATION OF THE EXTRACT 

Pulverized leaves (600g) was extracted with 1500ml of distilled water by maceration for 72 

hours the aqueous extract was filtered and the filtrate was concentrate in a rotary 

evaporator, to field a yellowish brown extract. This was carefully scrape into a clean 

sample bottle and stored in a refrigerator at 4
o

C for further use. Aqueous extract of 

G.latifoliumwere used for the experiment. Twenty four male Wister ratswere randomly 

distributed into six groups of four animals each.Group A served as the positive control and 

received water and feed. Group B and C received 70% ethanol (7.0g/kg) and feed only, for 

seven days. Group B was not treated and served as negative control. Furthermore, group C 

were treated with group 200mg/kg, 400 mg/kg , 600mg/kg , 800mg/kg of the extract for 21 

days respectively .Administration of ethanol and the extract was by oral gavage using a 
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cannula and  animals were observed daily for psychomotor changes and other signs of 

toxicity including death throughout the period of study. 

(d) Preparation of tissues for biochemical analyses  

Following the daily treatment of the animal for 21days, the animals were sacrificed 24 

hours after the last dose. Liver samples were quickly excised and weighed. They were then 

homogenized in 4 volumes of 56 mM Tris-Hcl buffer (pH7.4) containing 1.15% KCl, and then 

centrifuged at 10, 000g for 15 minutes. The supernatant was collected and stored until 

needed for assays. Small pieces of liver renal and intestine sections were harvested and 

fixed in 10% formal saline and used for the study.  

(e)  Biochemical Assays 

Protein concentrations of the various samples were determined by means of the Biuret 

method as described by Piyachaturawat et al., (1995)[21]. The levels ofreduced glutathione 

(GSH) in the supernatant fraction of the liver homogenate were estimated using the method 

described by Gornall et al., (2003)[22]. Glutathione –S- transferase (GST) activity was 

determined according to Beuther et al., (2010)[23]. Serum ALT, AST and ALP activities, 

cholesterol, HDL, and TG, and vitamin C levels were quantified spectrophometrically using 

randox commercial assay kit. While vitamin B and k were evaluated using immunoassays 

and prothrombin time respectively. 

STATISTICAL ANALYSIS 

All data were expressed as mean ± SD one- way analysis of variance (ANVOA) was used for 

the analysis of the biochemical indices. This was done using software (15.0). Differences 

were considered significant at P>0.05.  

RESULTS 

PHYSICAL OBSERVATION 

It was observed that during the period of ethanol administration, the animals were weak, 

not agile. Increased water and reduced food intake whereas their agility increased during 

the 21days of extract administration. 
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Table 1 shows effects of G. latifolium on the level of some selected biochemical 

parameters. 

Parameters/ 

Treatment 

AST(IU/L) ALT(IU/L) ALP(IU/L) β-

carotene(ug/ml) 

Ascorbic 

acid(mg/dl) 

Vitamin 

k(nmol/l) 

Group A 40.69±3.81
b

 4.37±0.41
d 

71.08±1.84
d 

0.74±0.03
c 

1.29±0.04
c 

1.27±0.15
d 

Group B 52.78±0.87
a

 24.62±0.63
a 

89.20±0.08
a 

0.23±0.02
e 

0.08±0.08
f 

0.27±0.03
f 

Group C
 

      

200mg/Kg 29.29±0.63
c 

24.11±0.93
a 

76.29±0.89
b 

0.26±0.19
e 

0.73±0.09
e 

0.57±0.05
e 

400mg/Kg 17.09±0.16
d 

24.89±1.11
a 

74.60±0.29
c 

0.69±0.02
d 

1.60±0.07
d 

2.00±0.09
c 

600mg/Kg 15.94±0.43
d 

23.83±0.10
b 

59.40±0.41
e 

0.97±0.04
b 

3.98±0.06
b 

2.59±0.20
b 

800mg/Kg 9.40±0.49
e 

21.85±0.08
c 

45.20±0.39
f 

1.28±0.02
a 

7.40±0.13
a 

3.16±0.34
a 

At (p<0.05), means with the different letters (subscript) are significantly different in each 

parameter. 

Table 2: Table shows effect of G.latifolium aqueous extract on the level of triglyceride, HDL 

and cholesterol 

Treatment Triglyceride HighDensity 

lipoprotein 

Cholesterol  

Positive control  1.5599±1.2a 6.9780±2.33a  3.1758±0.22a 

Negative control 0.6397 ±4.1b 8.0595±3.33b 17.4296±3.1b 

200mg/kg 0.2002±2.3c 6.6995±2.43c 4.7132±5.0c 

400mg/kg 1.3139±5.14d 5.5636±6.33d 5.100±2.11d 

600mg/kg 0.3100±3.55e 3.8636±2.12e 6.3390±4.3e 

800mg/kg 0.1476±6.32e 6.7990±3.11d 5.2297±3.4e 

At (p<0.05), means with the different letters (subscript) are significantly different in each 

parameter. 
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Table 3: Table shows effects of aqueous extract of G. latifolium on the level of reduced 

GSH(µg/g tissue) in ethanol intoxicated albino rats. 

Group Hepatic GSH level Renal GSH level Intestinal GSH level 

Group A 14.12±0.91a 7.92±1.78a 7.48±1.57a 

Group B 4.23±0.74b 3.42±0.65b 3.44±1.01b 

Treated 13.79±0.67a 6.85±0.44a 8.10±0.77a 

Values are expressed as mean ±S.D for four animals per group p<0.05 against control. 

Table 4: Table shows effects of aqueous extract of G. latifolium on the level of 

Malondialdehyde(MDA) concentration(molg
-1 

tissue) in   ethanol intoxicated albino rats. 

Group Hepatic Renal Intestinal 

Group A 51.36±4.09a 11.08±1.96a 19.36±2.2a 

Group B 109.37±0.4b 16.25±1.3b 36.47±2.34b 

Treated 52.17±1.6a 10.53±0.34a 20.7±0.87a 

Values are expressed as mean ±S.D for four animals per group 

DISCUSSION 

The liver has a central role in the maintenance of lipid homeostasis and the presence of 

toxicants may alter the concentration of serum lipids which could increase the risk of 

atherosclerosis, given that increased LDL cholesterol and decreased HDL cholesterol are 

implicating risk factors of atherosclerosis and related cardiovascular diseases Habig et al., 

2001 and Price et al., (1987)[24],[25]. Popularity of herbal remedies is increasing globally 

and at least one quarter of patients with liver diseases use ethnobotanicals  

Adedeji et al., 2006 and Arai et al., (2011) [26],[27]. More efforts need to be directed to-

wards methodological scientific evaluation for their safety and efficacy by subjecting to 

vigorous pre-clinical studies followed by clinical trials to unravel the mysteries hidden in 
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the plants. This approach will help exploring the real therapeutic value of these natural 

pharmacotherapeutic agents and standardized the dosage regimen on evidence-based 

findings to become more than a fashionable trend Banergee et al., (2002)[28]. Many herbals 

are on the market to support health, relieve symptoms and cure diseases. However, most of 

these products lack scientific pharmacological validation. Hence, in this study 

Estimation of the activity of ALT, AST and ALP are good marker of assessment liver 

function. These enzymes are normally located in the cytosol of hepatocytes. When liver 

cells are damaged, these enzymes are released in the plasma /serum and increased their 

activity in plasma and serum is a useful marker of the extent and type hepatocellular 

damage. In this study, exposure of the animals to ethanol increased the levels of liver 

marker enzymes negatively compared to positive control (Table1). Hence, ethanol 

administration to experimental animals induced acute pathological changes in the liver 

Amrani et al., (2009)[29]. Biochemical mechanism for ethanol toxicity based on 

mitochondrial damage was previously described Lipkin (1995)[30]. Alcohol impairs nutrient 

absorption by damaging cells lining the stomach and intestines, and disabling transport of 

some nutrients into the blood Murray et al., (2002)[31]. Alcohol also inhibits the breakdown 

of nutrients into usable substances, by decreasing the secretion of digestive enzymes from 

the pancreas [32]. 

Research have shown that individuals with chronic alcohol abuse frequently exhibit 

lowered plasma levels of pyridoxal 5'-phosphate, the coenzyme form of vitamin B6. The 

liver is the primary source of this coenzyme in plasma and also the principal organ that 

oxidizes ethanol Bode and Bode (2009)[33]. The effect of ethanol on hepatic pyridoxal 

phosphate metabolism has been reversed in this study by the action of  plant extract on 

ethanol exposed Wister rats in tissues and reversing of  liver marker enzymes  .Thus the 

derangement of pyridoxal phosphate metabolism produced by ethanol is dependent upon 
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its oxidation. These is in line with previous findings which indicated that acetaldehyde is 

the responsible agent which acts by accelerating the degradation of intracellular pyridoxal 

phosphate Albano et al., (1994)[34]. Folate, is essential for the development and growth of 

new cells, the absorption of this vitamin is inhibited by ingestion of ethanol. Ethanol 

inhibits absorption of folate and other vitamins by killing the cells lining gastrointestinal 

tract that mediate the absorption of these nutrients. 

Alcohol reduces the ability of the body to absorb the vitamin thiamin, also called vitamin B-

1 that helps break down carbohydrates, proteins and fat in the food you eat. It also aids in 

production of hemoglobin, the protein that binds oxygen in red blood cells. A severe 

deficiency in thiamin leads to a life-threatening brain disorder called Wernicke-Korsakoff 

Syndrome, characterized by memory loss, confusion and trouble maintaining balance. If 

severe, it can even lead to permanent brain damage Pritchard and Butler(1989)[35]. Hence, 

in this research the altered vitamin were restored significantly [ p>0.05 ] by the plant 

extract in a dose dependent fashion. 

 Research indicates that alcohol affects protein nutrition by causing impaired 

digestion of proteins to amino acids, impaired processing of amino acids by the small 

intestine and liver, impaired synthesis of proteins from amino acids, and impaired protein 

secretion by the liver [36].  

Vitamins A, C, D, E, K, and the B vitamins, deficient in chronic alcoholics , these vitamins 

are all involved in wound healing and cell maintenance Mathew  et al,., (2012)[37]. In 

particular, because vitamin K is necessary for blood clotting, deficiencies of that vitamin 

can cause delayed clotting and result in excess bleeding. However, plants extracts have 

profoundly restored vitamins significantly (p>0.05) in a dose dependent fashion (Table1-4). 

Furthermore deficiencies of other vitamins involved in brain function can cause severe 

neurological damage [38].  
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Ethanol significantly altered serum lipid profile in this study. Report have shown 

that moderate consumption of alcohol results (30 g ethanol/day) increases the 

concentration of HDL-c in approximately 4 mg/dL, and apoA-I in 8.82 mg/dL 

Olatunde(2000)[39], with a reduction to the risk of cardiac disease estimated at 24.7% [41 ]. 

Furthermore, ethanol promotes less degradation of HDL-c King and King (1954)[40] and a 

greater liver metabolism of LDL-c Anusuya and Sellamuthu(2013)[41]. Administration of 

aqueous extract of G. latifolium 

Significantly (p>0.05) restored the lipid profile of the test animals .However, this action 

may be attributed to the bioactive components of the plant extract .Report by Ali et al., 

(2013)[42] have indicated ameliorating effects of plant extract treated with animals exposed 

to toxicants. There is a progressive increase of diseases attributed to greater alcohol 

consumption Afiukwa et al., (2013)[43], but research have shown efficiency of plants 

extracts in reversing the effects of ethanol Ali et al., (2013)[44]. Biochemical analysis of our 

results showed significant increase (P<0.05) of the hepatic, renal and intestinal reduced 

glutathione (GSH) and malondialdehyde (MDA) concentrations compared with negative 

control respectively. Similarly, the hepatic, renal and intestinal GST activities were 

significantly increased (p>0.05) respectively. The levels of reduced glutathione (GSH) and 

malondialdehyde (MDA) in the liver, kidney and intestine of ethanol-treated animals were 

significantly (p>0.05), alteredrelative to the positive control group .Furthermore, treatment 

of test animals with the extract ameliorated the reduced glutathione and malondialdehyde 

significantly compared to negative control (Table 3-4). 

Previous studies have demonstrated that G.latifolium Ali and Ibiam(2014)[45] 

exhibited hepato- and renal protective effect. The restoration of hepatic of hepatic, 

renal,and intestinal  GSH and  MDA in rats are probably due to membrane stabilizing effect. 

The reduced lipid peroxidation in rat liver homogenates were reported to be due to total 



www.idosr.org                                                                                                                 Ali et al 

 

11 

IDOSR JOURNAL OF BIOCHEMISTRY, BIOTECHNOLOGY AND ALLIED FIELDS 2(1): 1-17, 2017.  

 

phenolic or flavonoids contents Ali et al., (2015)[46]. Therefore the protective effect of 

G.latifolium extract against ethanol hepatotoxicity may be attributed to the presence of 

phytochemicals[47]. 

Many compounds known to be beneficial against ethanol-mediated liver injury exert their 

protective action by toxin-mediated lipid peroxidation either via decreased production of 

carbon tetrachloride derived free radicals or through the antioxidant activity of the 

protective agents themselves. These constituents were reported to exhibit strong 

antioxidant properties and cytoprotective actions in rats[48],[49].  

The present work clearly demonstrate that oral administration of aqueous extract of G. 

latifolium has restored the biochemical parameters which were altered after ethanol-

induced intoxication. The anti-hepatotoxic, renal and intestinal activity of G. latifolium 

extract may be due to its direct radical scavenging activity Moses et al., 2014 and Ogbanshi 

et al., (2015)[50],[51]. In conclusion, G. latifoliumwas effective in reversing altered 

biochemical parameters antihepatotoxic and can be considered as good natural sources of 

hepatoprotective constituents. 

CONCLUSION 

In conclusion, the study has revealed that aqueous leaf extract ofG. latifoliumameliorate 

hepato-, renal and intestinal toxicity  due to ethanol exposure in wistar rats  ,hence it 

suggest it potential source of ethno medicine. 
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