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ABSTRACT

Objectives: A study on the hepatoprotective effect of Vernonia amygdalina leaves ethanolic extract on white rats induced by paracetamol was aimed 
to obtaining scientific data and evidence the hepatoprotective ability of the extract.

Methods: The research was a complete randomized design, using 36 white rats which were divided into 6 groups. The normal control group was given 
1% carboxy methyl cellulose for 7 days and followed by distilled water 8 hours after treatment. The positive control group was given 100 mg curcumin 
per kg body weight of rats for 7 days and followed by 2.5 g paracetamol per kg body weight after treatment. The negative control group was given 1% 
carboxy methyl cellulose for 7 days and followed by 2.5 g paracetamol per kg body weight after treatment. The test group was given 50, 100 and 200 
mg extract per kg body weight of rats for 7 days and followed by 2.5 g paracetamol per kg body weight after treatment. Blood sampling was carried 
out 3 times (before treatment, after treatment and after induction).

Results: With doses of 50, 100, and 200 mg extract per kg body weight of rats give significant difference on the decrease of Serum Glutamic Oxaloacetic 
Transaminase (SGOT) and Serum Glutamic Pyruvic Transaminase (SGPT) levels after paracetamol administration.

Conclusions: It can be concluded that Vernonia amygdalina leaves ethanolic extract were potentially hepatoprotective.
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INTRODUCTION

Traditional medicine is ingredients or ingredients in the form of plant 
ingredients, animal ingredients, mineral materials, which have been 
used for generations based on experience. The use of natural ingredients 
as traditional medicines began to be developed. This is because people 
realize that the side effects caused by synthetic drugs are greater than 
natural drugs, the price is much cheaper than synthetic drugs, and it 
is easy to obtain [1]. Therefore, traditional medicine is a field that is 
still much in demand for research. The development of research runs 
very fast, among others driven by several things such as the need for 
compounds to overcome various diseases such as cancer, and also very 
sought after are drug compounds that are hepatoprotective [2].

Hepatoprotective liver protection is a drug compound that has a 
therapeutic effect, to restore, maintain, and treat damage from liver 
function. Functional damage diseases include hepatitis, cancer, fatty 
liver, hepatic insufficiency, liver cirrhosis, heartburn, gallstones, 
gallbladder inflammation, small amounts of bile sap, jaundice, 
and so on [3]. Until now, there has been no drug approved as a 
hepatoprotector, but for medicinal plants that are now marketed as 
herbal medicine or a mixture of herbs marketed in Indonesia, it has 
been recognized as a hepatoprotector.

Several phytochemical extracts have been tested for the anticonvulsan 
[4], antinephrolitiatic [5,6], antibacterial [7,8], antioxidant [8-11], 
antidiabetic [12], antimalarial [13,14], anticancer [14-16], and 
antihepatotoxicity [17] activities. Some medicinal plants that have been 
researched and recognized as hepatoprotective are turmeric and ginger 
[18]. The three plants are known to contain very high antioxidants, 
where these antioxidants are needed in counteracting free radicals 

which is one of the causes of liver damage [19]. In addition to these 
three plants, there are still many other medicinal plants that are known 
to have antioxidant compounds, but their hepatoprotective effects have 
not been scientifically proven, one of which is Vernonia amygdalina.

There are sevreal phytochemical contained in V. amygdalina is 
thought could inhibit the occurrence of oxidative damage to the liver 
(hepatoprotective). However, scientific evidence about the effectiveness 
and efficacy of these traditional drugs in protecting liver damage has 
not been studied, so research needs to be done to examine the effects 
of extracting these plants on levels of serum glutamic oxaloacetic 
transaminase (SGOT) and serum glutamic pyruvic transaminase (SGPT), 
two types of enzymes that are most often associated with liver 
damage. This study aims to determine the extent to which the leaves 
of V. amygdalina can protect white rats liver from damage caused by 
paracetamol and obtain data on doses that produce hepatoprotective 
activity of V. amygdalina leaf ethanolic extract, through examination of 
SGOT and SGPT enzymes.

RESEARCH METHODS

Preparation of V. amygdalina leaf ethanol extract
The plant material used in this research was identified by Herbarium 
Medanese, Department of Biology, Faculty of Mathemetics and Natural 
Sciences, University of Sumatera Utara. The leaves are dried for several 
days and then blended into powder. Then, the powder is sieved with a 60 
mesh powder sieve. V. amygdalina leaf powder obtained was macerated 
using ethanol. The extract is filtered using cotton and filter paper, and 
then, the filtrate obtained is collected and evaporated (thickened) using 
a rotary evaporator equipped with a water bath and vacuum pump.
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Hepatoprotective activity test
Furthermore, the crude extract of V. amygdalina leaves was given 
to white mice. 1% carboxy methyl cellulose (CMC) solution is made 
by dissolving approximately 1.0  g of CMC which has been carefully 
weighed into water to a volume of 100 ml. This solution is used as a 
paracetamol carrier and extract. Making suspensions and setting the 
dosage of paracetamol suspension in CMC 1% were made by dissolving 
a number of grams of paracetamol that had been weighed into CMC 1% 
to a predetermined concentration, namely the hepatotoxic dose. The 
dose of paracetamol was chosen based on the hepatotoxic dose to rats, 
2.5 g of paracetamol per kg of body weight (Donatus et al., 1983).

Hepatoprotective test was modified from Manohar et al (2014) 
research method [20]. Hepatoprotective test on rats was done with 
the approval of the Animal Research Ethics Committee, Department 
of Biology, Faculty of Mathemetics and Natural Sciences, University 
of Sumatera Utara. This study was carried out following a completely 
randomized design, using 36 male white rats divided into six groups. 
The normal control Group I was given 1% CMC for 7 days followed by 
distilled water 8 h after treatment. The positive control Group II was 
given 100 mg of curcumin per kg of body weight for 7 days followed 
by 2.5  g of paracetamol per kg of body weight after treatment. The 
negative control Group  III was given 1% CMC for 7  days followed by 
2.5 g paracetamol per kg body weight after treatment. The test groups 
(IV, V, and VI) were given 50, 100, and 200 mg extract per kg of body 
weight for 7 days followed by 2.5 g of paracetamol per kg of body weight 
after treatment.

Blood sampling was carried out 3  times (before treatment, after 
treatment, and after induction). Blood was taken by direct withdrawal 
on the heart of mice that had been anesthetized with chloroform using 
a syringe. The blood is then taken to the clinical laboratory to check 
the levels of SGOT and SGPT. Data on the levels of SGOT and SGPT mice 
were analyzed by unidirectional analysis of variance using the Minitab 
program.

RESULTS AND DISCUSSION

In this study, data were obtained in the form of SGOT and SGPT 
activities in white rats’ blood before treatment, after treatment, and 
after induction which can be seen in Tables 1 and 2.

The hepatotoxic levels of paracetamol in rats were assessed from the 
activity value of SGOT and SGPT after paracetamol administration 
of 2.5  g paracetamol per kg body weight and compared with those 
found after water treatment only [21]. In Tables 1 and 2, the activity 
of SGOT and SGPT after paracetamol administration was found to be 

higher than the group given distilled water. These results showed that 
the administration of paracetamol caused damage to rat liver cells.

SGOT and SGPT levels of paracetamol-induced rats which were pre-
treated with V. amygdalina leaf ethanolic extract with dose 50, 100, and 
200 mg extract per kg body weight were found to be significantly lower 
than negative control group (paracetamol only).

The SGOT and SGPT levels in test group (with V. amygdalina leaf 
ethanolic extract) were decreasing with increasing of dose. From 
Tables 1 and 2, it can also be seen that the higher the pre-treatment dose 
of ethanol extract, the greater the inhibitory power of liver cells, which 
is characterized by the decreased levels of SGOT and SGPT in the blood 
of rats along with the increase in doses given [22]. The hepatoprotective 
activity shown by V. amygdalina leaf ethanolic extract may be caused by 
antioxidant activity in the plant [23].

The antioxidant activity occurs might be due to the presence of phenol 
and flavonoids in V. amygdalina. Flavonoids are thought to have an 
effect on inhibiting liver damage by binding to free radicals so that 
the impact on the liver decreases. In this study free radicals derived 
from paracetamol oxidation by the liver will cause integrity disruption 
hepatocyte membrane, causing the release of various enzymes from 
hepatocytes, including Serum Glutamic Oxaloacetic Transaminase 
(SGOT) and Serum Glutamic Pyruvic Transaminase (SGPT). Enzymes that 
come out of hepatocytes will increase in serum so that they can become 
indicators of liver damage [24]. The results of this study have shown 
that SGOT and SGPT levels of rats given with V. amygdalina leaf ethanolic 
extract then exposed to paracetamol were similar (not significantly 
different) with the group of rats that were not given the extract (normal 
control group) and with the group of rats that were given curcumin as 
the standard hepatoprotective compound (positive control group). 
Therefore, the administration of V. amygdalina leaf ethanolic extract was 
proven statistically by having hepatoprotective activity on the liver of 
male rats exposed to paracetamol.

CONCLUSION

Based on the data of SGPT and SGOT activity, it can be concluded that 
V. amygdalina leaf ethanolic extract has hepatoprotective properties 
against white rats induced by paracetamol. The higher the dose, the 
greater the hepatoprotective activity of liver cells.
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Table 1: SGOT activities in white rats’ blood before treatment, after treatment, and after induction

Blood sampling time SGOT (U/L)

Group I Group II Group III Group IV Group V Group VI
Before treatment 29.54±1.45A 28.11±0.94A 28.45±1.37A 28.91±0.99A 29.14±1.15A 28.75±1.24A

After treatment 28.45±1.34A 27.45±0.94A 27.94±1.25A 29.64±1.54A 28.91±0.91A 29.50±1.18A

After induction 29.18±0.92A 30.24±1.64A 152.94±7.15B 94.84±3.94B 30.47±1.54A 29.36±0.94A

*Normal control Group (I), Positive control Group (II), Negative control Group (III), Test groups (IV, V, and VI). Numbers followed by different superscript letters on the 
same line showed a significant difference (p<0.05), SGOT: Serum glutamic oxaloacetic transaminase

Table 2: SGPT activities in white rats’ blood before treatment, after treatment, and after induction

Blood sampling time SGOT (U/L)

Group I Group II Group III Group IV Group V Group VI
Before treatment 59.54±2.15A 58.84±1.84A 58.45±2.67A 58.45±2.48A 59.54±2.27A 58.47±2.15A

After treatment 58.45±2.67A 57.36±2.08A 57.44±2.55A 59.64±2.54A 58.92±1.92A 59.75±2.28A

After Induction 59.28±2.91A 60.48±2.18A 294.94±15.46D 207.51±10.17C 132.14±2.08B 59.66±2.24A

*Normal control Group (I), Positive control Group (II), Negative control Group (III), Test Group (IV, V, and VI). Numbers followed by different superscript letters on the 
same line showed a significant difference (p<0.05), SGOT: Serum glutamic oxaloacetic transaminase, SGPT: Serum glutamic pyruvic transaminase
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