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ABSTRACT 

This study investigated the qualitative phytochemical compositions of Jatropha tanjorensis and 

evaluated the efficacies of the ethanol leaf extracts of the plant on carbon tetrachloride (CCl4) induced 

liver fibrosis in female albino rats. Female rats were obtained from Zoology Department animal house, 

Faculty of Science, Ekiti State University, Ado Ekiti, Nigeria and they were distributed into 5 groups. 

Each group has 4 rats. The average weights of the rats in each group was taken and recorded at three 

days interval and the rats were fed with poultry grower mash and monitored for some period of time. 

The rats were given CCl4 to cause fibrosis. Later different dosages of ethanol extracts of J. tanjorensis 

were given to them as treatments for the ailment. Also, the phytochemical analysis of the plant was 

carried out. The results of the histoarchitecture of the liver showed that the portal triad and the hepatocyte 

in the normal and untreated group revealed normal arrangement of hepatocyte and clear portal vein. 

While the CCl4 induced group without treatments, revealed shrunken portal area and congested portal 

vein. The rats with 100 mg /kg body weight and 200 g/kg body weight treated plus CCl4 induced group 

revealed normal liver cells with mild congestion of portal vein than the one treated with 50 g/kg. 

However, the use of 200 mg/kg of leaf extract of .J tanjorensis is more effective for the management of 

liver fibrosis than the other dosages as revealed in the research work. The results of the phytochemical 

screening revealed the presence of saponins, Tepenoids, Alkaloids, phenolics, Tannins, Flavonoids and 

Cardiac glycosides. Phytobatannins and Steroids were absent 
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1.  INTRODUCTION 

 

The liver is the largest internal and essential organ in the body. It produces bile and 

excretes  bilirubin, cholesterol, hormones and drugs. It performs diverse functions such as 

metabolism of fat, protein, and carbohydrates. Liver disease can be inherited or caused by a 

variety of factors, such as virus and alcohol that cause damage to the liver. The cases of liver 

damage is alarming and can generate to cirrhosis which can result to liver failure [1-11]. The 

liver functions well when it is not having any challenges however, a liver that is damaged as a 

result of cirrhosis or fibrosis cannot perform optimally. 

Liver fibrosis is a pathological condition characterized by excessive deposition of 

collagen and other components of ECM. [12]. Hepatic fibrosis was historically thought to be a 

passive and irreversible process due to the collapse of hepatic parenchyma and its substitute 

with collagen-rich tissue. Currently, it is considered as a modeling of the wound healing 

response to chronic liver injury [3] 

Jatropha tanjorensis is a perennial herb that belongs to the family Euphorbiaceae [22]. 

The plant is a shrub of about 1.8 meters tall. The leaves are 3-5 lobed palmate and contains 

glandular hairs. The plant has the ability to thrive in a diverse climatic conditions, It is 

commonly called hospital-too-far, catholic vegetable, Iyana-Ipaja, Lapalapa [13].  

All parts of the plant are used in traditional and folk medicine as well as veterinary 

purposes [6, 25]. The leaves are used traditionally in the treatment of anaemia, diabetes and 

cardiovascular disease [20]. It has also been documented that the leaf has antianaemic (blood 

replenishing potential) effects and the leaf was found to contain some biogenic factors that are 

important for rapid haemopoiesis in the bone marrow [18]. The leaves are commonly consumed 

as vegetables in many parts of Southern Nigeria. [13].  

J. tanjorensis has received a lot of attention due to its potential health benefit, availability 

and affordability [17]. Phytochemical screening of Jatropha tanjorensis leaf revealed the 

presence of some bioactive factors such as alkaloids, flavonoids, tannins, cardiac glycoside, 

anthraquinones and saponions [9, 19] The pharmacological studies revealed that the plant 

showed wide range of biological activities, which include antihypertensive, antioxidant, 

antimicrobial, antimalarial, hypoglycemic, hypolipidemic and hematological activities [2, 19] 

Carbon tetrachloride (CCl4) is an organic compound mainly produced from methane 

(CH4). It is a clear liquid with sweet smell that can be detected at low level [1]. CCl4 is a 

common environmental pollutant and workers are at risk of exposure to high levels of the 

compound through inhalation and dermal contacts. People can also be exposed to a low level 

of this compound through inhalation from the atmosphere [15].  

CCl4 is well known for causing hepatic toxicity in the liver which includes necrosis and 

steatosis [29]. The present research was conducted to investigate the effect of J. tanjorensis 

ethanol on liver fibrosis caused by CCl4.  

 

 

2.  MATERIALS AND METHODS 

2. 1. Plant collection 

The leaves of Jatropha tanjorensis were obtained from a garden at Iworoko-Ekiti, Ekiti 

State, Nigeria. The leaves were washed and air dried under room temperature (25 °C) for three 

weeks in the laboratory of Department of Plant Science and Biotechnology, Ekiti State 
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University, Ado Ekiti, Nigeria. The dried leaves were ground into powder form using Binatone 

electric (Model BLG 400) blender and the powdered sample was stored in an air tight container. 

 

2. 2. Experimental animals  

Twenty (20) female albino rats weighing between 100 kg – 200 kg were purchased from 

the animal house of the Department of Zoology and Environmental Biology, Ekiti State 

University, Ado Ekiti, Nigeria and kept in well ventilated cages. The rats were maintained on 

12 h of light and 12 h darkness at room temperature of 28 °C – 30 °C in the animal house. The 

rats were allowed to acclimatize for a period of one week before the commencement of the 

experiment. They were provided with poultry growers mash and water.  

This study was carried out in accordance with established guidelines on care of laboratory 

animals following approval by the institution`s ethical committee.  

 

2. 3. Preparation of extract 

One litre of 70 % ethanol was used to infuse 100 g of the leaf powder. The mixture was 

left for 24 h. Thereafter, the mixture was filtered using a Whatman filtered paper (cat no 1001 

125) of pore size 125 mm. The filtrate was concentrated by distillation and then evaporated to 

dryness on a water bath at 48 °C. The resulting extract was weighed. The percentage yield 

was calculated in terms of air dried weight of the plant material as: 

 

Percentage yield =
Amount of extract obtained

Amount of initial sample
× 100% 

 

2. 4. Experimental induction of liver Fibrosis 

The rats were fasted for 12 h and after this, CCl4 was administered to them.  Liver damage 

(fibrosis) was induced by single dose of intra-peritoneal injection (IP) of 30% v/v (1:1) carbon 

tetrachloride (CCl4) ml/kg body weight through the lateral tail vein located on the other side of 

the rats with distilled water serving has vehicle. Based on the rat weights, rats that falls between 

118 kg – 139 kg were induced with 0.3 mg/kg while rats between 156 kg – 165 kg were induced 

with 0.4 mg/kg of CCl4 for establishment of liver fibrosis. The rats in the positive control group 

were not injected with CCl4 but were given distilled water  

 

 

3.  EXPERIMENTAL DESIGN 

3. 1. Animal grouping 

The experimental rats were randomly divided into 5 groups and each of the groups has 4 

rats. The rats were fed with poultry grower`s mash and water ad libitum daily for a period of 

14 days. Colored marker pen was used to distinctly label each of the rat cages for easy 

identification. Except for group one; all other groups were fibrosis induced. 

Group 1: Non fibrotic control (Positive control which were given distilled water) 

Group 2: Fibrotic rats treated with 50 mg/kg body weight of ethanol extract of Jatropha 

tanjorensis leaves orally 
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Group 3: Fibrotic rats treated with 100 mg/kg body weight of ethanol extract of Jatropha 

tamjorensis leaves orally. 

Group 4: Fibrotic rats treated with 200 mg/kg body weight of ethanol extract of Jatropha 

tanjorensis leaves orally.  

Group 5: Fibrotic rats without treatment (Negative control). 

The animals were maintained on this treatment regime throughout the duration of the 

study.  

 

3. 2. Preparation of tissue homogenates 

At the expiration of the experiment, the rats were silence (asphyxiated with Chloroform) 

and quickly dissected in the laboratory and their livers were immediately excised, weighed and 

dropped inside sodium phosphate buffer. Some of them were then chopped into bits and 

homogenized using a Teflon homogenizer. The resulting homogenate was centrifuged at 

12,500g for 5 minutes in a cold centrifuge (–4 °C) to obtain the mitochondrial fraction. The 

supernatant was collected and used for biochemical analysis. A section of the liver was 

preserved in 10% formalin and used for histological studies. 
 

3. 3. Histological examination 

The liver tissues were immediately fixed in 10% formalin and embedded in paraffin wax. 

Standared histological procedures. Fine sections (7-9 mm thickness) of the tissues were then 

dewaxed in xylene, hydrated in decreasing percentage of alcohol and stained with hematoxylin 

and eosin. The stained sections were observed under a leitz microscope and their 

photomicrograph taken at ×100 with a canon (mevile, NY) power shot G2 digital camera. 

 

3. 4. Phytochemical screening of ethanolic leaf extracts of Jatropha tanjorensis 

The plant samples were air dried for 21 days and the leaves were pulverized into powder 

and stored in polythene bags for use. The plant powder (20 g) to be used was taken in a corked 

glass jar and distilled water (10 mL) was added to it such that plant powder soaked in it with 

continuous shaking until fully extracted. 

a) The solution then filtered with the help of filter paper and filtered extract of the selected 

plant samples were taken and used for further phytochemical analysis. 

b) However the filtered extract solution can then be evaporated by air drying/rotary 

evaporator as the case may be and used for further phytochemical analysis.  

 

3. 5. Quanlitative phytochemical analysis of extracts 

Standard procedures were adopted in the Jatropha tanjorensis leaf extract using 

Performance Liquid Chromatography (HPLC) and spectrophotometry, following the steps 

described by [23] 
 

3. 6. Test for saponins 

Exactly 10 mL of sterile water was poured into a clean autoclave test tube and 0.5 g of 

Jatropha tanjorensis was added. The mixture was stirred vigorously. The formation of foam is 

an indication of the presence of saponins in the extract. 
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3. 7. Test for Flavonoids 

In a clean and dried test tube was added 5 mL of ethanol extract of J. tanjorensis leaf 

along with 1.0 mL concentrated tetraoxosulphate (vi) acid (H2SO4) and 0.5 g of magnesium. A 

pink colouration which disappear on standing for 3 minutes was taken as showing the presence 

of flavonoid 

 

3. 8. Test for Tannins and phenolic 

Ferric chloride test: 0.5 g of J. tanjorensis leaf ethanol extract was dissolved in 12 mL of 

sterile water, the mixture was stirred and then filtered. The filtrate was transferred to a test tube 

where 4 droplets of Ferric chloride (6.0 %) solution were added to each filtrate. Formation of 

blue black precipitate was taken as indicating the presence of phenolic and tannins in the extract 

 

3. 9. Test for Alkaloids 

Exactly 20 mL of J. tanjorensis leaf ethanol extract solution was poured into 100 mL 

clean beaker. The solution was evaporated by heating the beaker until a dried residue is formed. 

The dried residue was dissolved in 5 mL of hydrochloric acid (HCl) and filtered and 3 drops of 

Meyer`s reagent were added to the filtrate. The appearance of precipitate was adopted as 

indicatind the presence of alkaloid. 

 

3. 10. Test for Terpanoids  

In a clean test tube, 3 mL of J. tanjorensis leaf ethanol extract solution was dissolved in  

3 mL added and heated for 3 minutes. Formation of grayish brown color was adopted as 

indicating the presence of terpenoids in the selected plants. 

 

3. 11. Test for steroids 

In a clean and dried test tube was added 0.5 g J. tanjorensis leaf ethanol extract solution. 

To the extract, 4 drops of acetic anhydride and drops of concentrated H2SO4. The solution was 

allowed to stand for 1 h after which it was neutralizes by adding sodium hydroxide (NaOH). 

Blue colour indicated the presence of steroid was not observed. This showed that steroid was 

absent. 

 

3. 12. Test for glycosides 

In a clean and dried test tube was added 5 mL of 0.5 g of J. tanjorensis leaf ethanol extract 

along with 3 mL of chloroform. Concentrated H2SO4 was added to the mixture. The appearance 

of reddish brown colour at the border was adopted as showing the presence of cardiac 

glycosides 

 

3. 13. Test for phylobatannins 

In a clean test tube 3 mL of J. tanjorensis leaf ethanol extract solution was added along 

with 3 mL of 2 % HC. The mixture was allowed to bioleach. Red colour which shows the 

presence of phylobabannins did not appear. This implied that phylobatanning was absent.  
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3. 14. Statistical analysis 

Results obtained were presented as mean + or – SD. Variation within a set of data was 

analyzed by one-way analysis of variance (ANOVA) using the Graph Pad Prism Software 

(GPPS). Values of p < 0.05 were taken as statistically significant. 

 

 

4.  RESULTS 

 

Table 1 shows the qualitative phytochemical screening of ethanol leaves extract of 

Jatropha tanjorensis. The analysis showed the presence of Saponins, Terpenoids, Alkaloids 

and Phenolics, Tannins, flavonoids and cardiac glycosides. Phylobatannins and Steriods are 

absent 

 

Table 1. Qualitative Phytochemical composition of ethanol leaves extract 

of Jatropha tanjorensis 

 

PHYTOCHEMICAL INDICATOR 

Saponins + 

Terpanoids + 

Alkaloids + 

Phenolics + 

Flavonoids + 

Tannins + 

Phylobatannina - 

Cardiac glycosides + 

Steroid _ 

                                Key: + = present; - =  absent 

 

 

4. 1. Histopathology 

Liver histology typically shows lobular granulomas, present in up to 80% of cases. These 

were small granulomas characterized by peripheral rim of histiocytes (a stationary phagocytic 

cell present in connective tissues) with a central fat vacuole and an intermediate ring of fibrin, 

besides a variable population of neutrophils.  

Figure 1: Histoarchitecture of the Liver showed that the portal triad and the hepatocytes 

in the normal untreated group reveal normal arrangement of hepatocyte and clear portal vein. 

The hepatocyte manufactures serum albumin and it is the main site for the synthesis of 

lipoproteins, ceruloplasmin, transferring, complement and glycoprotein.  
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Figure 2: Histoarchitecture of the Liver showing the portal triad and the hepatocytes in 

CCl4 induced group without treatment. This revealed shrunken portal area and congested portal 

vein.  

Figure 3: Histoarchitecture of the Liver showing the portal triad and the hepatocytes in 

50mg/kg body weight treated + CCl4 induced group. This revealed shrunken portal area and 

mild portal vein.  

Figure 4: Histoarchitecture of the Liver showing the portal triad and the hepatocytes 10 

mg/kg body weight treated + CCl4 induced group.  

Figure 5: Histoarchitecture of the Liver showing the portal triad and the hepatocytes in 

200 mg/kg body weight treated + CCl4 induced group. This revealed normal liver cells with 

mild congested portal vein. 

The figures show the result obtained from the histological examination of sections of 

liver. The result revealed significant alteration in the morphological presentation of the liver in 

Figure 2, Figure 3, and Figure 4. However, the group treated with Jatropha tanjorensis was 

characterized by mild portal vein. Furthermore, those treated with 50 mg/kg had shrunken portal 

area and mild portal vein and those treated with 100 mg/kg body weight treated + CCl4 induced 

group revealed normal liver cells with mild congestion of portal vein. This shows that 100 

mg/kg treatment is more efficient than that of 50 mg/kg. Groups treated with 200 mg/kg which 

had mild congested portal vein are similar to those in treated with 100 mg/kg.  

 

 
 

 

Figure 1. Histoarchitecture of the Liver showing the portal triad and the hepatocytes in the 

normal untreated group. This revealed normal arrangement of hepatocyte and clear portal vein. 

Stained with H&E, (Scale bar; 51µ). (H: Hepatocyte, PV: Portal vein: BD: Bile duct, HA: 

Hepatic artery). 
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Figure 2. Histoarchitecture of the Liver showing the portal triad and the hepatocytes in CCl4 

induced group without treatment. This revealed shrunken portal area and congested portal vein. 

Stained with H&E, (Scale bar; 51µ). (H: Hepatocyte, PV: Portal vein: BD: Bile duct, HA: 

Hepatic artery). 
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Figure 3. Histoarchitecture of the Liver showing the portal triad and the hepatocytes in 50 

mg/kg body weight treated + CCl4 induced group. This revealed shrunken portal area and mild 

portal vein. Stained with H&E, (Scale bar; 51µ). (H: Hepatocyte, PV: Portal vein: BD: Bile 

duct, HA: Hepatic artery). 
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Figure 4. Histoarchitecture of the Liver showing the portal triad and the hepatocytes 100mg/kg 

body weight treated + CCl4 induced group. This revealed normal liver cells with mild 

congestion of portal vein. Stained with H&E, (Scale bar; 51µ). (H: Hepatocyte, PV: Portal vein: 

BD: Bile duct, HA: Hepatic artery). 
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Figure 5. Histoarchitecture of the Liver showing the portal triad and the hepatocytes in 200 

mg/kg body weight treated + CCl4 induced group. This revealed normal liver cells with mild 

congested portal vein. Stained with H&E, (Scale bar; 51µ). (H: Hepatocyte, PV: Portal vein: 

BD: Bile duct, HA: Hepatic artery). 
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5.  DISCUSSION AND CONCLUSION 

 

Liver diseases represent a major health burden worldwide, with liver cirrhosis being the 

ninth leading cause of death in Western countries [14] Liver fibrosis is considered to be a model 

of the wound healing response to chronic liver injury and may generate into cirrhosis of the 

liver. Cirrhosis is a diffuse, chronic damage in the liver, manifested by inflammation, necrosis 

of hepatic parenchyma cells; increasing fibrosis of the connective tissues scarring of sclerosis 

and formation of tumors in liver parenchyma, losing the function of the liver [14].  

Liver function test is commonly used in clinical practices to screen for liver diseases, 

monitor the progress of known disease and determine the effects of potentially hepatoxic drugs 

[5]. This study was carried out to evaluate the phytochemical constituents of ethanol leaf 

extracts of Jatropha tanjorensis and to determine its effect of the extract on liver fibrosis 

induced on female albino rat using carbon tetrachloride (CCl4). CCl4 is potent hepatotoxic agent 

commonly used for the induction of liver damage in experimental animals with free radical 

generation as its most acceptable mechanism of act. CCl4 initially induce the death of the cells 

of a peri-central ring of hepatocyte followed by destruction of the characteristic 

microarchitecture of the hepatic lobules of the liver. The liver is a target organ for CCl4 toxicity 

due to its detoxifying function in protecting the body (Sahreen et al., 2011; and Veidal et. al., 

2011). The results of the phytochemical analysis of ethanol leaf extracts of J. tanjorensis 

revealed the presence of tannins, saponins, flavonoid, alkaloids, cardiac glycosides and 

terpernoids. This results is consistent with the previous finding by [9]. The foods that are rich 

in tannins are considered to be low in nutritional value but rich in fibres. Saponins have been 

reported to be effective in preventing the re-absorption of cholesterol in the blood. The non-

sugar part of saponins also has antioxidant activity which may help in reducing the risk of liver 

and heart diseases. Also, the medicinal properties of this plant is suspected to be responsible 

for the antipyretic, antimicrobial effect of secondary metabolites of their phytochemicals [26] 

The medicinal properties of this plant is suspected to be responsible for the antipyretic and 

antimicrobial effect on man and animals [26]. For instance Silymarin (a strong antioxidant that 

promote liver cells regeneration, reduces blood cholesterol and help, in preventing cancer) is a 

flavonoid complex consisting of silybin and silydiannin and silychrisin extracted from the seeds 

of silybum and mariannum. It also assists in combating hepatic fibrosis by restoring the level 

of a SMA in CCl4 treatment in rats [27].The medicinal properties of J. tanjorensis accounts for 

its usefulness in the treatment of heart diseases and this could be based on the antioxidant 

properties and positive modulatory effects of its phytochemical on the serum lipid [21]. 

Armepavine is an active alkaloid compound which can attenuate liver fibrosis in rat [30-34]. 

Curcumin is a polyphenol which is the main active compound found in tumeric (Curcuma 

longa). It affects cell proliferation by inhibiting the expression of NF-kβ in CCl4 induced liver 

fibrosis [16]. Salvianolic acid (SA) is a phenolic compound extracted from Salvia miltiorrhiza. 

It also suppresses CCl4 induced liver fibrosis in rat [10]. 

Histoarchitecture of the Liver showing the portal triad and the hepatocytes in 50 mg /kg 

body weight treated CCl4 induced group. This revealed shrunken portal area and mild portal 

vein. This shrunken portal area is a result of CCl4 induced in the body of the rats. The liver 

shrunken hardened and this makes it difficult for nutrient rich blood to flow into the liver from 

the portal vein. The portal vein carries blood from the digestive organs to liver. The pressure in 

the portal vein rises when blood cannot pass into the liver and the end result is a serious 

condition called portal hypertension. However, the rats in the treated group appeared to have 
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normal liver cells with mild congestion of portal vein when compared to the rats in the control 

group which have normal arrangement of hepatocyte and clear portal vein. This is an indication 

that pre-treatment with flavonoid-rich food substance like Jatropha tanjorensis is good in 

reducing inflammation and reventing complete necrosis of the hepatocytes in rats. This result 

is in agreement with the result obtained by [8, 10, 11]. After the induction of carbon 

tetrachloride, the rats had reddish eye colour, low appetite and there was reduction in fecal 

release. Due to the concentration of carbon tetrachloride for group 2, there was bloody stool 

which later led to the death of some experimental rats. Therefore, 50 mg /kg is not a 

recommended dosage for usage. There was weight loss and in treated rats and there was swollen 

neck in group 5 rats. The results of this study indicate that Jatropha tanjorensis possesses 

principles with potent hepatoprotective activity against carbon tetrachloride induced liver 

damage in albino rats. The use of 200 mg/kg of leaf extract of J. tanjorensis is more effective 

for the management of liver fibrosis as revealed in the research work. The results of the 

phytochemical screening revealed the presence of saponins, Tepenoids, Alkaloids, phenolics, 

Tannins, Flavonoids and Cardiac glycosides which are potent against liver fibrosis. 
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