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Drug-Induced Liver Injury (DILI) refers to hepatic damage caused by drug 

exposure, with established molecular mechanisms including mitochondrial 

dysfunction, elevated reactive oxygen species (ROS), increased apoptosis 

and necrosis, and bile duct injury via immune-mediated pathways. 

Binahong leaves (Anredera cordifolia) contain saponins, flavonoids, 

alkaloids, and tannins, which exhibit antioxidant properties. These 

compounds are known to neutralize free radicals in the liver. This study 

aimed to examine the effect of binahong leaf extract on the liver 

histopathology of white rats (Rattus norvegicus) induced by diclofenac 

sodium. A true experimental posttest-only design with a control group was 

employed. Thirty Wistar strain rats were divided into five groups: negative 

control, positive control (diclofenac sodium 10 mg/kgBW), and three 

treatment groups receiving diclofenac sodium plus binahong leaf extract at 

doses of 100, 150, and 200 mg/kgBW, respectively. Liver damage was 

assessed using the Roenigk histopathology scoring system. Data were 

analyzed using the Kruskal-Wallis test, followed by Post Hoc Tukey HSD. 

The results indicated a significant difference in liver histopathology among 

groups (p=0.001, p<0.05). Histopathological changes were observed as 

follows: negative control (4 normal, 1 parenchymatous), positive control 

(3 parenchymatous, 3 hydropic), P1 (3 parenchymatous, 2 hydropic), P2 (4 

parenchymatous, 1 hydropic), and P3 (2 normal, 3 parenchymatous). In 

conclusion, binahong leaf extract significantly improved liver 

histopathology in diclofenac-induced rats, with the most effective dose 

being 200 mg/kgBW. 
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INTRODUCTION 

The global use of traditional medicine is expanding rapidly, with prevalence rates of 

40–90% in Asia and 42–70% in Europe and America (Rollando et al., 2022; Ma et al., 2016). 

As a tropical country, Indonesia is rich in biodiversity, hosting approximately 30,000 plant 

species, of which about 7,000 possess medicinal properties (Lestari, 2016). According to 

Riskesdas (2018), 44.3% of Indonesians utilize traditional health services, underscoring the 

need to develop phytopharmaceutical products for future healthcare (Riskesdas, 2018). 

Binahong (Anredera cordifolia) is a medicinal plant widely used in community-based 

healing practices. Previous studies have identified secondary metabolites in binahong leaves, 

including flavonoids, which exhibit antioxidant potential (Lestari et al., 2015; Yuziani, 2015). 

Additionally, binahong contains saponins, triterpenoids, and essential oils, with flavonoids 

demonstrating anti-inflammatory activity (Rachmawati, 2016). Recent research suggests that 
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herbal hepatoprotective agents, including antioxidants, may offer therapeutic benefits for liver 

diseases (Palawe et al., 2021). 

The liver plays a vital role in metabolism, detoxification, protein synthesis, and 

immune function (Lal et al., 2016; Samuels, 2018). According to WHO data, liver diseases 

are commonly caused by viral infections and drug abuse. Hepatotoxic compounds from drugs, 

alcohol, and other toxins can lead to hepatocellular necrosis, cholestasis, and hepatic 

dysfunction. Among commonly used hepatotoxic agents are antibiotics, paracetamol, and 

nonsteroidal anti-inflammatory drugs (NSAIDs) (Sadiyah et al., 2019). 

According to Wong (2019), OAINS are commonly used to treat headaches, fever, and 

pain in rheumatic diseases, cancer, neurological disorders and others. Lovell (2017) study, 

OAINS works by inhibiting cyclooxygenase enzymes 1 and 2 for the production of 

prostaglandins (PGE2) and prostasicline (PGI2), as inflammatory mediators. Data from the 

Model List of Essential Medicines of the World Health Organization (WHO), OAINS are 

commonly prescribed by doctors and sold freely in the community. The prescribing rate of 

OAINS in the United States and Western Europe is 4-7%.  

In the last three decades, there has been an increase in the use of OAINS without a 

doctor's prescription in both developed and developing countries by 67% of patients (Bindu 

et al., 2020). In Indonesia, as many as 19.8% of total households store OAINS and the highest 

number of indications of use is 65.17% (Asiri et al., 2020). The Essential Medicines List 

(EML) data has contained 100 countries of which 74 countries use OAINS in the form of 

diclofenac. Diclofenac is the most widely prescribed drug and has the highest adverse drug 

reaction at 73% (Fokunang, 2018; Soleha et al., 2018). Data from PAPDI (2014), the 

therapeutic dose of diclofenac sodium is 25 mg-50 mg in 2 or 3 times a day, while the 

maximum dose is 150 mg-200 mg in a day. 

Mechanism of liver injury by multifactorial diclofenac drugs (Gettigan & Henry, 

2014). Injury to hepatocytes causes the release of intracellular hepatic enzymes from the 

cytoplasm and organelles to the sinuses, resulting in increased levels of Serum Glutamic 

Pyruvic Transaminase (SGPT) and Serum Glutamic Oxaloacetic Transaminase (SGOT) in 

the blood which are indicators of liver damage (Gor & Saksena, 2011). Rohmani's (2016) 

study, stated that hepatic histopathology found that hepatocyte cells underwent 

parenchymatose, hydropic, and necrotic degeneration. Solomon's study (2019), regarding the 

administration of sodium diclofenac at a dose of 10 mg/kgBB orally for 7 days and 

hepatotoxicity occurred in rats (Lazarska et al., 2018).  

Based on the background that has been described, the content of binahong leaves can 

provide benefits for people with liver disorders, so research is needed to determine the 

histopathology of the liver of white rats given diclofenac sodium to the administration of 

binahong leaf extract. 

 

RESEARCH METHOD 

This study employed a laboratory-based true experimental design, specifically a 

posttest-only approach with a control group. The sample comprised 30 Wistar strain white 
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rats, divided into five groups of six animals each, calculated using Federer’s formula with an 

additional sample to account for potential dropouts. The research was conducted across three 

locations: the Integrated Laboratory of the Medical Education Study Program (animal 

maintenance and treatment), the Laboratory of Mathematics and Natural Sciences at Widya 

Mandira University (extract preparation and testing), and the Anatomical Pathology 

Laboratory at Prof. Dr. W.Z. Yohanes Hospital (tissue processing and staining). 

In the negative control group, only standard BR-1 and aquades feeds were given. The 

positive control group was given standard BR-1 and aquades feeds, and given sodium 

diclofenac at a dose of 10 mg/kgBB. Treatment group 1 was given standard BR-1 and aquades 

feed, given sodium dilfenak at a dose of 10 mg/kgBB and given binahong leaf extract at a 

dose of 100 mg/kgBB. Treatment group 2 was given standard BR-1 and aquades feed, given 

diclofenac sodium at a dose of 10 mg/kgBB and given binahong leaf extract at a dose of 150 

mg/kgBB. Treatment group 3 was given standard feed BR-1 and aquades, given sodium 

diclofenac at a dose of 10 mg/kgBB and given binahong leaf extract at a dose of 200 

mg/kgBB.  

The test animals were adapted for 7 days and given standard BR-1 and aquades feed, 

as well as weight weighing before being treated. Days 8 to 14 (7 days) sodium diclofenac 

dose of 10 mg/kgBB was administered orally in the positive control group and 3 treatment 

groups (P1, P2, P3). On the 15th to the 21st day (7 days), binahong leaf extract was given to 

3 groups of oral treatment with different doses, namely P1 100 mg/kgBB, P2 150 mg/kgBB, 

P3 200 mg/kgBB. On day 015, test animal surgery was also carried out for the positive control 

group. 

Test animal surgery was carried out on the 22nd day, for the negative control group 

and 3 treatment groups (P1, P2, P3) that had been anesthetized using inhalation using ether 

before surgery. The liver organs are then taken and stored in formalin before being used as a 

preparation using the Hematoxylin-Eosin (HE) staining method. 

The preparation aims to find out whether there are changes in hepatocyte cells after 

the administration of binahong leaf extract and diclofenac sodium. The assessment on the 

preparation of liver cells in 5 fields of view, the components assessed were normal hepatocyte 

cells with a value of 1, parenchymatous degeneration with a value of 2, hydroic degeneration 

with a value of 3, and necrosis with a value of 4. The scoring used for the liver organ is 

Histopathology Manja Roenigk. 

The data were analyzed using the Kruskall-Wallis test because the data was distributed 

abnormally, followed by a post hoc test. The post hoc test used is the HSD (Honestly 

Significance Different) Test to find out whether or not there is a significant difference between 

groups from one group to another. 

 

RESULTS AND DISCUSSION 

Binahong Leaf Extract (Anredera cordifolia) used in this study is expected to provide 

changes in the histopathology of white rats (Rattus norvegicus) who are given sodium 

diclofenac at a dose of 10 mg/kgBB. The results of non-parametric analysis, namely testing to 

assess the significance of a hypothesis, found that the value p = 0.001 (p < 0.05) showed 

significant results so that binahong leaf extract had an effect on the histopathology of the liver 

of white rats of the Wistar strain  who were given sodium diclofenac. 
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In the negative control group, white rats were not treated with only BR-1 and aquades 

feed during the study period. The results of the hepatic histopathology sample showed normal 

hepatocyte cells with a round to oval shape and a dense nucleus and chromatin substances that 

still appeared thick, the presence of sinusoids shown in the images of capillary plates (Leliqia 

et al., 2017). However, the results of the readings in the test preparation showed that hepatocyte 

cells experienced parenchymatous degeneration or cell swelling. 

 
Figure 1. Hepatic histopathology of the negative control group 

Description, SH: Normal hepatocyte cells; S: Sinusoid 

 

The positive control group was given sodium diclofenac at a dose of 10 mg/kgBB for 7 

days and underwent surgery and microscopic observation to obtain hepatic histopathology in 

the form of hydropic degeneration and necrosis. This hepatic histopathology also showed a 

significant difference between other sample groups with a result of p = 0.001 (p < 0.05), 

proving that the most cell damage occurred in the positive control group. The appearance of 

hydronic degeneration is described as hepatocyte damage characterized by small clear vacuoles 

in the cytoplasm that pale and swelling of hepatocyte cells occurs (Maulina, 2018). 

Histopathological results found necrosis as a result of progressive degradation by 

enzymes in affected cells. Necrosis or cell death occurs when tissue undergoes hypoxia and the 

entry of foreign bodies that are considered toxins. The presence of this toxin, forms a reactive 

oxygen species (ROS) reaction and causes oxidative stress (Maulina, 2018; Kumar et al., 2017). 

Positive control also in one of the fields of view shows an inflammatory or inflammatory 

reaction due to the defensive response of the incoming foreign body. 
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Figure 2. Hepatic histopathology of the positive control group 

Description, DP: Parenchymatous degeneration; DH: Hydrocephalus degeneration; N: 

Necrosis 

 

The administration of binahong leaf extract in treatment group 1 with a dose of 100 

mg/kgBB proved that there was a change in the degree of liver cell damage caused by binahong 

leaf extract. There was a difference in hepatocyte cell damage in treatment 1 that underwent 

parenchymatous degeneration and hydroceptic degerennation, but the number was less in each 

field of view than in the positive control. Treatment group 1 also showed an inflammatory or 

inflammatory reaction due to the defensive response from the entry of objects considered 

foreign. A study conducted on rats given binahong leaf extract by Estowo (2014), the treatment 

group induced a significant change in necrosis in the histopathology of the hepa, this concludes 

that at a dose of 100 mg/kgBB binahong leaf extract provides a fairly good improvement in the 

histopathology of heparous cell necrosis. Another study conducted by Dwiyiyanti (2021), 

stated that binahong leaf extract used at a dose of 100 mg/kgBB in rats can reduce blood 

glucose levels in the metabolic organs of test animals. 

 

 
Figure 3. Hepatic Histopathology Treatment Group 1 
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Description, DP: Parenchymatous degeneration; DH: Hydrophic degeneration 

 

In treatment group 2 who were given binahong leaf extract 150 mg/kgBB, they obtained 

a significantly different hepatic histopathology from the negative control group. The 

histopathological differences in treatment group 2 when compared with treatment group 1 did 

not show any significant difference. The histopathological results of the difference in 

hepatocyte cell damage with treatment 2 that experienced parenchymatous degeneration and 

hydroceptic degeneration were less in each field of view in treatment group 1. Treatment group 

2 also showed an inflammatory or inflammatory reaction due to the defensive response from 

the entry of objects considered foreign in one of the fields. It was concluded that the dose of 

binahong leaf extract of 150 mg/kgBB provided a significant picture of the repair of necrosis 

cells and hydropic degeneration of liver cells.  

Research conducted on rats given bianhong leaf extract by Leliqia (2017) and Santi 

(2022), showed relatively similar results at a dose of binahong leaf extract of 150 mg/kgBB to 

improve damage to the liver and kidney nephrons as well as other organs. This 

histopathological improvement is based on the flavonoid content in binahong leaves, which 

occurs a hepatoprotective mechanism of ROS that can result in inflammatory damage to the 

liver organs (Rachmawati, 2016; Palawe et al., 2021). 

 

 
Figure 4. Hepatic Histopathology Treatment Group 2 

Description, SH: Normal hepatocyte cells; DP: Parenchymatous degeneration 

 

Histopathology of liver cells in treatment group 3 given binahong leaf extract of 200 

mg/kgBB is the most optimal picture to repair damaged liver cells. In the histopathology of the 

liver organs, it was found that there were more normal hepatocyte cells while less 

parenchymatous degeneration was found in each field of view of the test preparation. 

Treatment group 3 also showed an inflammatory or inflammatory reaction due to a defensive 

response from the entry of objects considered foreign. The results of a study conducted on rats 

given binahong leaf extract by Estowo (2014), the induced treatment group experienced a 
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significant change in necrosis in liver histopathology and the study conducted, this concludes 

that at a dose of 200 mg/kgBB binahong leaf extract provides a good improvement in the 

picture of liver cell necrosis. 

Another study conducted by Siswanto (2018), showed that the increase in SGOT and 

SGPT levels in rats could be inhibited by the administration of binahong leaf extract at a dose 

of 200 mg/kgBB. In addition, in the proof of Post Hoc analysis,  p = 0.001 (p < 0.05) was 

obtained for the comparison of the negative control group and the treatment group 3, where 

when the conclusion was drawn, only treatment group 3 had the same significant difference as 

the negative control group. 

 
Figure 5. Hepatic Histopathology Treatment Group 3 

Description, SH: Normal hepatocyte cells; S: Sinusoid 

 

This proves that the dose of binahong leaf extract of 200 mg/kgBB provides a more 

effective healing effect on histopathological damage to liver cells (Estowo et al., 2014).  The 

content in binahong leaf extract acts as an antioxidant to ward off free radicals that can damage 

liver tissue. The damage caused by sodium diclofenac, as a toxic compound, results in damage 

to the gastric epithelial lining which can lead to complications in liver tissue and result in 

inflammation and damage to hepatocyte cells (Loka et al., 2020; Yunarto et al., 2019). 

 

CONCLUSION 

This study found that binahong leaf extract (Anredera cordifolia) significantly 

improved liver histopathology in white rats (Rattus norvegicus) exposed to sodium diclofenac, 

with notable differences between the positive control group (diclofenac only) and the treatment 

groups receiving both diclofenac and the extract. While lower doses (100 and 150 mg/kgBW) 

did not show significant improvement compared to the positive control, the highest dose of 200 

mg/kgBW demonstrated a significant protective effect, comparable to the negative control. 

Future research could explore the underlying molecular mechanisms of this protective effect 
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and evaluate the long-term safety and efficacy of binahong leaf extract in different liver injury 

models. 

 

REFERENCES 

Asiri, O., Alzahrani, A., Alshehri, K., Althomali, O., Alameen, A., & Serwah, M. (2020). 

Prevalence of non-steroidal anti-inflammatory drugs usage and assessment of knowledge 

related to its complications among Saudi population; a cross-sectional study. 

International Journal of Medical Development Countries, 4, 296–302. 

Bindu, S., Mazumder, S., & Bandyopadhyay, U. (2020). Non-steroidal anti-inflammatory 

drugs (NSAIDs) and organ damage: A current perspective. Biochemical Pharmacology, 

180, 114147. https://doi.org/10.1016/j.bcp.2020.114147 

Dwitiyanti, D., Harahap, Y., Elya, B., & Bahtiar, A. (2021). Binahong (Anredera cordifolia 

(Tenore) Steen.) leaf extract modulates fatty acids and amino acids to lower blood 

glucose in high-fat diet-induced diabetes mellitus rats. Advances in Pharmacological and 

Pharmaceutical Sciences, 2021, 1–8. https://doi.org/10.1155/2021/8869571 

Estowo, R., Zulfian, & Tjiptaningrum, A. (2014). The effect of binahong leaves extraction 

(Anredera cordifolia (Ten) Steenis) in 70% ethanol toward ALT activities of male rat 

(Rattus norvegicus) of Sprague Dawley which has induced by ethanol 50%. Majority, 

3(6), 108–117. 

Fokunang, C. (2018). Overview of non-steroidal anti-inflammatory drugs (NSAIDs) in 

resource limited countries. MOJ Toxicology, 4(1), 5–13. 

Gettigan, P., & Henry, D. (2014). Use of non-steroidal anti-inflammatory drugs that elevate 

cardiovascular risk: An examination of sales and essential medicines lists in low-, 

middle-, and high-income countries. PLoS Medicine, 10(2). 

Gor, A. P., & Saksena, M. (2011). Adverse drug reactions of nonsteroidal anti-inflammatory 

drugs in orthopedic patients. Journal of Pharmacology and Pharmacotherapeutics, 2(1), 

26–29. 

Kumar, V., Abbas, A. K., & Aster, J. C. (2017). Robbins basic pathology (10th ed., p. 952). 

Elsevier. 

Lal, R., Lal, U. R., Anand, K., & Rajan Lal, U. (2016). Liver injury and medicinal plants: An 

overview. Journal of Pharmacognosy and Phytochemistry, 5(6), 408–415. 

Lazarska, K. E., Dekker, S. J., Vermeulen, N. P. E., & Commandeur, J. N. M. (2018). Effect 

of UGT2B72 and CYP2C84 polymorphisms on diclofenac metabolism. Toxicology 

Letters, 284, 70–78. 

Leliqia, N. P., Sukandar, E. Y., & Fidrianny, I. (2017). Antibacterial activities of Anredera 

cordifolia (ten.) v. Steenis leaves extracts and fractions. Asian Journal of Pharmaceutical 

and Clinical Research, 10(12), 175. https://doi.org/10.22159/ajpcr.2017.v10i12.21503 

Lestari, D., Sukandar, E. Y., & Fidrianny, I. (2015). Anredera cordifolia leaves extract as 

antihyperlipidemia and endothelial fat content reducer in male wistar rat. International 

Journal of Pharmaceutical and Clinical Research, 7(6), 435–439. 

https://doi.org/10.1016/j.bcp.2020.114147
https://doi.org/10.1155/2021/8869571
https://doi.org/10.22159/ajpcr.2017.v10i12.21503


Maria Kinanthiame Putri Sudarsono1, Efrisca Meliyuita Br. Damanik2, Magdarita Riwu3, Kartini 

Lidia4 
Histopathology of the Liver of White Rats (Rattus Norvegicus) Given Binahong Leaf Extract (Anredera 

Cordifolia) 

 

 

 

718 International Journal of Social Health - Vol 4 (12) December 2025 

Lestari, P. (2016). Studi tanaman khas Sumatera Utara yang berkhasiat obat. Jurnal 

Farmanesia, 9(11), 11–21. http://e-journal.sari-mutiara.ac.id/index.php/2 

Loka, W. P., Sumadja, W. A., & Resmi. (2020). Uji efektivitas ekstrak daun binahong 

(Anredera cordifolia) dalam menghambat pertumbuhan bakteri Propionibacterium acnes 

secara in vitro. Journal of Chemical Information and Modeling, 21, 1689–1699. 

Lovell, A. R., & Ernst, M. E. (2017). Drug-induced hypertension: Focus on mechanisms and 

management. Current Hypertension Reports, 19(5). 

Lumongga, F. (2008). Struktur liver (pp. 1–13). Departemen Patologi Anatomi, Universitas 

Sumatera Utara. 

Ma, Y., Zhou, K., Fan, J., & Sun, S. (2016). Traditional Chinese medicine: Potential 

approaches from modern dynamical complexity theories. Frontiers in Medicine, 10(1), 

28–32. 

Maulina, M. (2018). Zat zat yang mempengaruhi histopatologi hepar (Eriyanto, Ed.). Unimal 

Press. 

Palawe, C. Y., Kairupan, C. F., & Lintong, P. M. (2021). Efek hepatoprotektif tanaman obat. 

Medical Scope Journal, 3(1), 61. 

Rachmawati, S. (2016). Study macroscopic, dan skrining fitokimia daun Anredera cordifolia 

(Ten) Steenis. 

Riskesdas. (2018). Badan penelitian dan pengembangan kesehatan. Kementerian Kesehatan 

Republik Indonesia. 

Rollando, R., Hilmi Afthoni, M., Yulinda Cesa, F., Monica, E., Azmi Wibawanty, N., & Studi 

Farmasi, P. (2022). Efektivitas dari ekstrak etanol daun binahong (Anredera cordifolia) 

sebagai kandidat antidiabetes pada tikus putih (Rattus norvegicus) galur Wistar. Jurnal 

Wiyata, 9(1), 71–78. http://dx.doi.org/10.56710/wiyata.v9i1.580 

Sadiyah, H., Priastomo, M., & Rusli, R. (2019). Potensi ekstrak buah libo (Ficus variegate, 

Blume) sebagai hepatoprotektor pada tikus (Rattus novergicus). Proceeding 

Mulawarman Pharmaceutical Conference, 9, 1–6. 

Samuels, J. (2018). Diseases of the liver and biliary system. In A. S. F. Lok & G. Garcia-Tsao 

(Eds.), The trader's pendulum (13th ed., pp. 275–276). John Wiley & Sons Ltd. 

Santi, I., Wati, A., & Sjamsuddin, M. D. (2022). Uji efek nefroprotektif ekstrak etanol daun 

binahong (Anredera cordifolia (Ten.) Steenis) pada tikus jantan yang diinduksi 

gentamisin. As-Syifaa Jurnal Farmasi, 14(1), 24–30. 

Siswanto, B., & Astriani, D. R. (2018). Aktivitas hepatoprotektif perasan daun binahong pada 

tikus putih yang diinduksi parasetamol. Jurnal Medikes, 2(1). 

Soleha, M., Isnawati, A., Fitri, N., Adelina, R., Soblia, H. T., & Winarsih, W. (2018). Profil 

penggunaan obat antiinflamasi nonstreoid di Indonesia. Jurnal Kefarmasian Indonesia, 

109–117. 

Wong, R. S. Y. (2019). Role of nonsteroidal anti-inflammatory drugs (NSAIDs) in cancer 

prevention and cancer promotion. Advances in Pharmacological Sciences, 2019. 

http://e-journal.sari-mutiara.ac.id/index.php/2
http://dx.doi.org/10.56710/wiyata.v9i1.580


Maria Kinanthiame Putri Sudarsono1, Efrisca Meliyuita Br. Damanik2, Magdarita Riwu3, Kartini 

Lidia4 
Histopathology of the Liver of White Rats (Rattus Norvegicus) Given Binahong Leaf Extract (Anredera 

Cordifolia) 

 

 

 

719 International Journal of Social Health - Vol 4 (12) December 2025 

Yunarto, N., Aini, N., Oktoberia, I. S., Sulistyowati, I., & Kurniatri, A. A. (2019). Aktivitas 

antioksidan serta penghambatan HMG CoA dan lipase dari kombinasi ekstrak daun 

binahong-rimpang temu lawak. Jurnal Kefarmasian Indonesia, 9(2), 89–96. 

Yuziani. (2015). Uji efek antiinflamasi ekstrak etanol daun binahong (Anredera cordifolia) 

secara oral. Jurnal Pendidikan Kimia, 7(1), 102–110. 

 

 

 

 
 

 

 

 

 

 

 
 

 © 2023 by the authors. It was submitted for possible open-access publication under the terms 

and conditions of the Creative Commons Attribution (CC BY SA) license 

(https://creativecommons.org/licenses/by-sa/4.0/). 

 

https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

