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A B S T R A C T  

This study at to determine the changes in liver histology of male rats after induction of 
condensed tannin extract of Beluntas leaves with control doses, 0.4 ml/kgBW, 2 
ml/kgBW, and 3 ml/kgBW. This study is an experimental study for 14 days involving 24 
samples of male rats. Parameters of histological structure changes were assessed by the 
scoring system for normal hepatocyte cell condition, parenchymatous degeneration, 
hydropic degeneration, and necrosis. One Way Anova test obtained a p value< 0.001 
which means there was a significant difference in changes in the histopathological 
structure of liver cells significantly. Based on the Post Hoc test, it was obtained. between 
the control and treatment groups showed a significant difference between the control 
dose of 0.4 ml/kgBW, 2 ml/KgBW dose, and 3ml/KgBW dose. Meanwhile, the changes in 
liver histopathology between 2 ml/KgBW, and a dose of 3ml/KgBW were significantly the 
same. 
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INTRODUCTION  

The population explosion is a major problem that is still faced by mankind 
today. The population always increases every year and can cause various problems 
(Delfita, 2014)The uncontrolled increase in population will affect the welfare of 
mankind itself. The reason is, the increasing number of people certainly increases the 
need for clothing, food, and shelter. The explosion phenomenon has shown quite 
serious growth in the range of 2000 to 2010 and caused disasters (Suartha, 2016) 

One alternative that can be implemented to overcome the population 
explosion is to use antifertility drugs. With the presence of antifertility drugs, people 
can reduce their chances of having children. Antifertility substances can be found in 
various medicinal plants which are very abundant in Indonesia (Adani et al., 2017). 
Various synthetic antifertility drugs have been circulating in the market. However, 
antifertility drugs for men are not widely found. The potential to reduce the 
population explosion is expected to be carried out by men. There are not many male 
antifertility drugs found besides contraception in the form of synthetic injections. The 
use of synthetic drugs has higher side effects than natural drugs (Sumayyah & 
Salsabila, 2017)  Therefore, the presence of antifertility drugs from natural 
compounds needs to be developed. 

One of the plants that contain natural compounds that may be used as 
antifertility drugs is Pluchea indica. Pluchea indica is a native plant to Indonesia that 
has been widespread all over the majority of areas in Indonesia, with significant 
potency of being cultivated due to its advantages (Susetyarini et al., 2020). The tannin 
compounds contained in it are responsible for antifertility (Susetyarini, 2015). 
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According to (Susetyarini, 2011) condensed tannin extract in beluntas leaves can 
significantly cause a higher decrease in the number of spermatozoa. However, any 
antifertility drug is not expected to harm the human body. 

The liver is an organ that is often used as an indicator in the selection of drug 
candidate safety. Histopathological examination is a microscopic examination of 
changes in the cell structure of the tissue using the paraffin method. Changes in the 
histological structure of the liver are influenced by the number and types of 
compounds that enter the liver, including the administration of condensed tannin 
extracts to an individual. The liver is responsible for the biotransformation of harmful 
substances into harmless substances. This process causes liver cells to be easily 
damaged, either in the form of cell damage or impaired liver function. (Prasetyo et al., 
2019) 

Several previous studies examined the effect of tannins on the fertility of male 
white rats. Susetyarini's research (2015) has studied condensed tannins on the 
decrease of spermatozoa. On the other hand, these studies have not examined the 
safety of tannin as an antifertility agent. Therefore, this study aimed to examine the 
effect of tannin on the histopathological conditions of male rats. This research needs 
to be done because the findings obtained can be used as a basis for researchers to 
ensure the safety of tannin as an antifertility drug. 

 
METHOD  
Material 

The material studied in this study was beluntas (Pleucha indica) leaves. 
Beluntas leaves are cleaned and then dried to observe simplicia. Simplicia prepared 
as much as 5 kg. 

Extraction 
The chopped simplicia was extracted using the maceration method, with 96% 

ethanol as a solvent. Then the liquid extract from the maceration will be concentrated 
using a rotary evaporator to obtain a thick extract. The remaining solvent was then 
evaporated over a water bath to obtain a thick extract and then the test solution was 
prepared. A good tannin extractor is a mixture of water and an organic solvent such 
as methanol, ethanol and aqueous acetone 7:3 containing 0.1 ascorbic acid. The 
addition of ascorbic acid in acetone solvent is to minimize tannin oxidation during 
extraction. 

Preparation of Test Animals 
Research Wistar rats 3-4 months old weighing 200-250 grams as many as 24 

tails obtained from the Faculty of Medicine, University of Muhammadiyah Malang 
(UMM) and are the result of culture. Rats that will be used are adapted to the 
environment for at least 1 week. Before treatment, all rats were considered to 
determine bodyweight to facilitate dosage adjustment. 

Experiment Design and Dose Selection 
Male Rats (Ratus norwegicus) are divided into 4 groups as above consisting of 

Group 1: Control, namely male rats with normal conditions and normal diet, Group 2: 
Dose 1 (0.4 ml) ie male rats were given a dose of 0.4 ml of tannin condensed extract 
for 14 days. Group 3: Dose 1 (2 ml), namely male rats were given a dose of 2 ml of 
tannin condensed extract for 14 days. Group 4: Dose 1 (3 ml), namely male rats were 
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given a dose of 4 ml of tannin condensed extract for 14 days. On day 15 the animals 
were operated on 

Histopathology preparation and data analysis 
The method of killing animals before surgery uses an ether compound 

inhalation agent. After presenting the test samples,  the animals were dissected and 
then prepared by fixation using 3% formalin and preparations were made by staining 
the organs with Hematoxyline Eosin to determine the cytological condition and the 
level of damage based on observations of the liver using a scoring technique 
according to Maretnowati in (Ayu, et al., 2020)(Table 1). 

Table 1. The Level of Changes in Liver Histology in Rats 
Change Rate Score 

Normal 1 

Parenchymatous Degeneration 2 

Hydropic degeneration 3 

Necrosis 4 

 
Tools 

Histological observations using a binocular light Olympus cx-21 microscope with 
a magnification of 400x. Observations were made on 5 fields of view in each 
treatment and then the score was calculated according to the type of level of change 

Safety test of condensed beluntas leaf tannins as antifertility in male white rats 
Declared to be ethically appropriate in accordance 7 (seven) WHO 2011 

standards. 1) Social values, 2) Scientific values, 3) Equitable assessment and benefit, 

4) Risks, 5) Persuasion/Exploitation, 6) Confidentiality and privacy, and 7) Informed 

concent, referring to the 2016 CIOMS guidelines. This is as indicated by the fulfillment 

of the indicators of each standard.  Ethical approval with No.E.5a/172/KEPK-

UMM/VII/2021. The research protocol proposed by Eko Susetyarini as principal in 

investigator from University of Muhammadiyah Malang 

RESULTS AND DISCUSSION 
The results of microscopic observations of white rats' livers from 4 groups, 

namely control (K), dose 1 (0.4 ml/kgBW), dose 2 (2 ml/kgBW) and dose 3 ml (3 
ml/kgBW) found some tissue damage. rat liver hepatocyte cell area. The damage 
found included parenchymal degeneration, hydropic degeneration, and necrosis. 
Documented results of observations of histological changes in rat liver preparations 
in Hematoxylin-Eosin staining at 400x magnification can be seen in Figure 1. 

Based on the observation of hepatocyte cell damage, the highest damage data was 
experienced by rats with dose 2 treatment with an average score of 3,426.67. The 
lowest damage data was experienced by the control group because they were not 
given any treatment, only feeding and drinking water. The liver tissue structure of the 
control group contained the most normal hepatocyte cells among the treatment 
group where the hepatocyte cells were visible, the nucleus was round in the central 
area and the cytoplasm was homogeneous (Januar et al., 2014). 

The dose group 1 (0.2 ml/kgBW) showed a predominance of hydropic 
degeneration level hepatocyte damage with a total score of 698, while normal 
hepatocytes with a score of 53, parenchymal degeneration of 318, and necrosis of 
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121, so it can be said that most of the hepatocyte cells were damaged at the treatment 
dose of 2 ml / kgBW. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1.  Liver histology of male rats after induction of condensed tannin extract. The 
alphabets in each treatment figure signify of hepatocyte change rate: A= Normal 
hepatocyte, B= Parenchymatous Degeneration, C= Hydropic degeneration, and 
D= Necrosis 

The dose group 2 (2 ml/kgBW) was the dominant group with necrosis level 
hepatocyte cell damage with a total score of 523, while normal hepatocyte cells with a 
score of 28, parenchymal degeneration 318, and hydropic degeneration were 490, so 
it can be said that most of the hepatocyte cells were also damaged. at the treatment 
dose of 2 ml / kg. 

The dose group 3 (3 ml/kgBW) was the dominant group with hydropic 
degeneration level hepatocyte damage with a total score of 537, while normal 
hepatocyte cells with a score of 10, parenchymal degeneration 194, and necrosis 459, 
so it can be said that most of the hepatocyte cells also suffered damage to the 
hepatocytes treatment dose of 4 ml/kg. 

Hepatocyte cells that undergo parenchymatous degeneration/fatty degeneration 
show globules in the cytoplasm that push the cell nucleus to the edge and the cell size 
are larger than normal cells because the cells become swollen (Kadek et al., 2017). 
This is following the statement (Alif et al., 2021) that excessive tannin exposure can 
cause fatty degeneration of hepatocyte cells. Parenchymatous degeneration occurs 
due to failure of oxidation which results in the accumulation of water in the 
cytoplasm, this occurs due to disruption of protein transport that has been produced 

Control dose 

 

Dose 3 (3ml/kgBW) Dose 2 (2ml/kgBW) 

Dose 1 (0.4ml/kgBW) 
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by ribosomes (Insani et al., 2015) Swelling of cells also occurs as a result of the 
appearance of protein deposit granules in the cytoplasm (Figure 2). 

 Hepatocytes that undergo hydropic degeneration have fluid-filled vacuoles that 
do not contain fat or glycogen such as parenchymatous degeneration with the cell 
nucleus in the middle (Sari et al., 2018). Based on the degree of damage, hydropic 
degeneration is more severe than parenchymal degeneration. If the hepatocyte cells 
continue to be exposed to toxic stimuli, the hepatocyte cells will continue to undergo 
necrosis. Necrosis is permanent cell damage or cell death. The formation of necrosis 
is characterized by the presence of pyknotic and karyolysis. Pyknotic is characterized 
by shrinkage of the cell nucleus or shrinkage and karyolysis is characterized by the 
disappearance of the cell nucleus, so that when stained it becomes pale or faintly 
hollow and looks disappear. This is following the statement that most of the tannin 
compounds found in plants have cytotoxic properties that can trigger necrosis. 
Tannin compounds will later increase the production of free radicals, thereby 
triggering oxidative stress that will damage liver tissue (Mshelia et al., 2013) 

 

 

 

 

Figure 2.  Hepatocyte type after treatment (400X). The alphabets in the each treatment figure 
signify of hepatocyte:  A= Normal hepatocyte , B= Parenchymatous Degeneration, 
C= Hydropic degeneration, and D= Necrosis 

The histological structure of the liver undergoes structural changes because 
the liver is very sensitive and sensitive to respond to chemicals. The liver has its own 
level of resistance to chemicals. Necrosis is the limit of the ability of liver cells to 
perform physiological functions because necrosis is permanent damage. At this stage, 
histopathological examination of the liver of rats was carried out after 14 days of 
treatment. The scoring results were analyzed for different tests using the One Way 
Anova test and obtained the Mean and SD can be seen in graph 1 (Figure 3). 

Based on the scoring results, the mean score of changes in the 
histopathological structure of the rat liver increased by the increase in the dose of 
condensed tannin extract given. The control treatment shown in Table 2 (mean 
2,182.5 and SD 136.629), dose 1 (Mean 2722.5 and SD 187.023), dose 2 (Mean 
3,426.67 and SD 607.006), and dose 3 (mean 3204.17 and SD 70.669).  
 
Table 2. Mean Score of Changes in The Histopathological Structure of The Rat Liver 
Group of experiment animal (GEP) N n Liver histology score mean ±SD 
Control 3 3 2,182.50 ± 136,629 
Dose 1 3 3 2,722.50 ± 187.023 
Dose 2 3 3 3,426.67 ±  607.006 
Dose 3 3 3 3,204.17 ±  70.669 
Note: N = Number of individual rats in GEP; n = Number of observed liver incision preparations 

 
The mean liver histopathology score was tested for normality using Shapiro-

Wilk and obtained a normal data distribution. The homogeneity of variances test of 
the mean liver histopathology scores obtained the same data variance, then 

(A) (B) (C) 

) 

(D) 
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continued with the One Way Anova test. The results of the one-way ANOVA analysis 
showed that there was a significant difference in the histopathological changes in the 
4 treatments [F(3)]=17.142, p <0.001. Based on the Post Hoc test, it was obtained. 
between the control and treatment groups showed a significant difference, namely 
between the control dose 1, dose 2, and dose 3. Meanwhile, the changes in liver 
histopathology between doses 2 and 3 were significantly the same. The average 
results show changes in the histopathological structure of the rat liver, obtained from 
the process of observing microscopically through five different fields of view for the 
entire control group and the treated group, which can be seen shown in Figure 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3. The mean and standard deviation of the histopathological changes of the liver 
 

Condensed tannin compounds can be consumed but with appropriate levels 
and not excessive. The different characteristics of each liver histology show the 
sensitivity of the liver to tannin compounds. This is consistent with the statement that 
too many tannin compounds in plants have cytotoxic properties which can cause 
necrosis. Tannin compounds can increase the production of free radicals, and can 
cause oxidative stress which results in liver tissue being damaged (Mshelia et al., 
2013) Consuming excessive doses of drugs is feared to be detrimental to health. This 
study has informed important findings regarding the toxicity levels of condensed 
tannins as natural drug candidates. However, there are some research limitations that 
need to be addressed. First, the microscope used in this observation still uses a light 
microscope. Therefore, further research using a more sophisticated microscope needs 
to be done. 
 
CONCLUSIONS  

In the One Way Anova test, a score of p = 0.000 was obtained, which means that 
there is a significant difference in changes in the histopathological structure of the 
liver cells by the three doses of condensed tannins. The histopathological structure of 
the liver at control doses, doses of 0.2 ml/kgBW, 2ml/KgBW and 3ml/KgBW showed 
significant changes, with the highest scoring value or the highest damage found at a 
dose of 2 ml/kgBW.  
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