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Introduction:-
Pluchea indica is one of herbal plants with considerably high number of consumption rates, both as foodstuffs and
natural medicine. Pluchea indica is rich in benefits as alternative medicine (Fitriansyah, 2018; Susetyarini, 2009a)
due to chemical compounds it poss

ses (Susetyarini er al, 2009b). The compounds contain alkaloid, flavonoid,
olive oil, chlorogenic acid, natrium, kalium, magnesium, and phosphor. The leaves of Pluchea indica are rich in
tannin (Agoes, 2010; Susetyarini, 2009b; Febrianta er al., 2015). The use and consumption of active tannin
compound must be structured and not be in an excessive dose for it is toxic and potential to cause damage on body
organ (Doostar et al., 2000; Kunaepah, 2008).

Generally, tannin is classified into two groups, hydrolyzed tannin (gallic polymer and ellagic acid with an ester bond
through a glucose molecule) and condensed tannin (flavonoid compound polymer with a carbonic bond in the forms
of catechin and gallocatechol (Patra & Saxena, 2010). Tannin that is stemmed from plants generates condensed
tannin with a complex bond completed by stronger protein than that of hydrolyzed tannin (Fahey & Berger, 1988).




ISSN: 2320-5407 Int. J. Ady. Res. 7(6), XX-XX

Tannin extracted from Pluchea indica can affect several body organs within the physiological process, including the
liver.

Liver is vital since it is responsible for facilitating the production and secretion of bile (Ozougwu, 2017;
Ramakkrishnan, 2009; Chen et al., 2012). Physiologically, liver contributes to metabolism process (Surasa et al.,
2014). metabolism of foodstuffs and nutrition, such as carbohydrate, fat, and protein, excreting and secreting
hormones, excreting medicines (Maulina, 2018; Rosida, 2016), regulating heat production, regulating protein and
blood sugar levels (Thakur & Puranik, 1981: Leach, 1961), and neutralizing poisonous substances (Nugraha er al.,
2018).

In view of pharmacology, every chemical compound inflowing into the body will be absorbed by the intestine,
passing through hepatic portal vein to go inside the blood vessels, and thus, metabolism and excretion take place in
the liver (Setiawati, 2007). Liver is one of the body organs that is the most susceptible to damage (Gibson & Skett,
1991; Maulina, 2018) after being exposed to chemical compounds and substances (Gibson & Skett, 1991). The
damage, furthermore, is due to excessive dose of chemical compounds (Setiawati, 2007) and duration of inbound
medicine exposure (Mahmudah er al., 2018). Histologically, necrc s the most common damage that occurs at the
organ’s tissue due to the exposure to chemical compounds and substances (Fitmawati er al., 2018).

New zealand rabbit is a result of crossbreeding between Flemish giant and Belgian hare native to America (Masanto
& Agus, 2013). Ideally, rabbit is the most representative animal for laboratory experiments since it belongs to the
class of above guinea pig, rat, and mice, and is found to have similar structure and physiology to that of humans
(Hristov, 2006; Mapara er al., 2012; Harmasyanto, 2013; Kastawi, 2003). In a]itinn, anatomical structure of
rabbit’s liver is majorly coincident to that of humans. Based on the liver anatomy, liver is the biggest gland existing
in the body, and is classified into 5 lobes by a slit circuit (Abdullah er al., 2017). In addition, liver is susceptible to
damage due to its main function for neutralizing poisons (Nugraha er al., 2018).

This current resezlrmlimed at studying liver damage and investigating the damage on hepatocyte cells and the liver
histology of male New zealand rabbit after the treatment of tannin extraction of Pluchea indica. Expectedly, the
results of this research can be used as referral access to bzlsi(ﬁ]formalli()n about the effects of some treatments of
tannin extraction such as the pure, hydrolyzed, and condensed tannin extractions of Pluchea indica, primarily on the
damage of hepatocyte cells and the liver histology of rabbit.

Methodology:-

Research Pi ures and Stages

This current research employed experimental design. It was conducted at Chemical Engineering Laboratory of State
Polytechnic of Malang for the making of tannin extraction of Pluchea indica, Kesimma Medica Laboratory of
Malang for the making of preparations and microscopic examination on New zea.’aralbbit liver preparations,
Integrated Laboratory for maintenance and provision of tannin extraction treatments, and Biony Laboratory of
University Muhammadiyah Malang for surgery. microscopic examination, and observation. This research was
initiated from n|gust to September 2019. A Completely Randomized Design with 4 treatments in 4-time repetition
was applied. There were th kinds of tannin teatments, namely hydrolyzed, condensed, and pure tannin
exions of Pluchea indica. As many as 24 male 14-week-old New zealand rabbits were divided into 4 main units
of treatments; they wcn:nc hydrolyzed tannin extraction of Pluchea indica, the condensed tannin extraction of
Pluchea indica, the pure tannin extraction of Pluchea indica, and the control (with the intake of aquades through
oral nasogastric by the dose of 3 ml/kgbw).

Data Collection Techniques and A t Instr t

After 3 months of the research period, a surgery procedure was undergone, and the liver organ was collected to
observe the organ damage. The histological preparations were created by means of block method using paraffin and

Hematoxylin-Eosin (HE) coloration. The evaluation score parameter on the liver organ was referred to five fields of
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vision around centralis vein according to Baldatina (2008) as shown in Table 1. Meanwhile, the investigation of the
histological damage on the liver cells was referred to criteria proposed by Nazarudin et al. (2017) as illustrated in
Table 2. Further, each of preparations for histological data was observed based on five fields of vision, primarily by
observing 100 hepatocyte cells in order to measure the percnge of necrotic cells (Nazarudin er al., 2017). Data
analysis was conducted through the description of average, one-way ANOVA, and Duncan’s Multiple Range test
with the confidence level of 95% by using a statistical package of SPSS 21 software program.

Table 1. Evaluation Score Parameter on the Liver Organ by five Fields of Vision around the Centralis Vein

Scores HP Changes (Histopathology)
0 Liver undergoes hydropic degeneration, parenchymal degeneration, and apoptosis around
1f, 5 < 25% the centrilobular (centralis vein).
1 Liver um.w:cs hydropic degeneration, parenchymal degeneration, and apoptosis,
1f, S = 25-50% expanding to the midzone.
2 Liver undergoes hydropic degeneration, parenchymal degeneration, and apoptosis,
1f, S= 50-75% mzlching the periportal zone (peri-lobular).
3 Liver undergoes hydropic degeneration, parenchymal degeneration, and apoptosis.
If, Sgris% expanding to the periportal zone (peri-lobular).

Note: 0: normal, 1: low, 2: medium, 3: high
Source: (Baldatina, 2008)

Table 2. The criteria of Histological Damage in the Liver Organ

Normal Cells Necrotic Cells
1. Cells are in medium size (not too big, nor too 1. Cytoplasm’s diameter is relatively smaller.
small), 2. Cytoplasm is more reddish.
2. Spots are found in the nucleus. 3. Nucleus can be somehow inexistent, thickening
3. Cytoplasm’s color is all-inclusive. (assembling spots), and spreading (no boundary

found on the nucleus)

Source: (Nazarudin er al., 2017)

Results:-

The results of liver damage observations (Table 3) showed that the pure tannin and hydrolyzed tannin treatments
gave the most significant damage (75% and 80%) with a damage score of 3, vmh means there are
Histopathological Changes (HP) with the criteria of the liver organ experiencing hydropic degeneration,
parenchymal degeneration and apoptosis that extends to the periportal zone (per lobular) compared to the control
treatment group (15%), and condensed tannin treatment (25%).

Table 3 presents the results of histological observations used to evaluate liver organ damage after administering
blunt leammin extract.

Table 3. Liver Evaluation Scoring in 5 Fields of View Around the Central Vein

Treatment Average Percentage Damage Scoring
C 15% 0
CT 25% 1
HT 75% 3
PT 80% 3

Description: C: Control; CT: Condensed tannins; HT: Hydrolysable tannins; PT: Pure tannins
Histological observation of the liver is essential to see the damage to the hepatocyte cells. The results of histological
observations of the liver on the hepatocyte plate that experienced necrosis are presented in Figure 1.
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Figure 1. Liver Histology After Administration of Beluntas Leaf Tannin Extract
A. Control Group, B. Hydrolyzed. C. Condensed. D. Pure Tannin
Observation using Olympus CX 2305 binocular microscope
Taken using a cellphone camera, Magnification 400x
Description: 1. Normal Hepatocyte Cells 2. Necrotic Hepatocyte Cells 3. Central vein 4. Sinusoids, 5. Red
blood cells
The results of liver organ observations in the control group and condensed tannins were expected, with darker red
and slightly brownish characteristics. This was significantly different compared to the tannin treatment, both pure

tannins and hydrolyzed tannins, which faded in color more, indicating a small amount of blood flow to the liver
because the cells were damaged.

The summary results of [BJe ANOVA test of the effect of several types of tannins on damage to rabbit liver
hepatocytes are presented in Table 4.
Table 4. One Way Anova Test Results

Sum of Squares df Mean Square F Sig.
EERERIETI 5535.000 3 1845000 37.782 000
Within Gro
{thin Groups 390,667 8 48833
Total
° 5925.667 1

The results of the ANOVA test obtained a sig value of 0.00 <0.05, meaning that there is an effect of giving several
tannin extracts of blunt leaves on liver cell damage in New Zealand rabbits (Table 4).
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Figure 2. Diagram of Duncan’s Test Results for Liver Cell Damage in New Zealand Rabbits
Description: C: Control; HT: Hydrolyzed Tannin; CT: Condensed Tannin; PT: Pure Tannin
1
The results of the Duncan analysis (Figure 2) showed that the control group had the lowest average hepatocyte cell
damage of 7 cells and was not signifi

antly different from condensed tannin with average damage of 12 hepatocyte
cells; pure tannin treatment was not significantly different from hydrolyzed tannin giving the most significant effect
on liver cell damage compared to other therapies with average damage of 66 cells, hydrolyzed tannin treatment with
an average cell damage of 49 cells.

Discussion:-

Liver organ damage in the hepatocyte cells occurs due to chemical influences, including active tannin compounds.
This happens because tannins that enter the body undergo a metabolic process; during this process, the liver has an
important role, so exposure to these compounds causes liver damage (Underwood, 2000). According to Michael &
Cynthia (2006), The liver organ can be aged due to the influence of chemical compounds through the
hepatotoxic mechanism. The liver is very easily damaged, either in the form of damage to the cell structure or
impaired liver function due to the influence of chemical compounds (Aisyah, 2015).

A normal liver will be dark red to brownish caused by blood flow entering the liver organ (Fortes, 2017; Helmi,
2007). Research result Fatmawati (2018), The liver of white mice was given a traditional concoction, and the normal
liver was brownish red. When the liveraesh, it has a dark red or brownish color, which is caused by a lot of blood
in the liver (Leeson et al., 1996). The changes in the color of the liver organ in the condensed tannin, hydrolyzed
tannin, and pure tannin treatment groups indicate damage to the organ. Physical liver abnormalities are usually
characterized by changes ilﬁ)lnr (Subronto, 1985).

The damage that occurs to liver cells is characterized by abnormal cells and damage or necrosis (Figure 1). Necrosis
is damage to liver cells, also known as tissue death (Robbinson et al, 2007), or cell death (Chaville, 1999), due to
certain factors, one of which is chemical compounds. Tannin is classified as a chemical compound (Fitriansyah,
2018). Robbins er al, (2007) Stated that toxic substances in the liver are characterized by cell degeneration,
including hydropic degeneration, fatty degeneration, and necrosis.
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Histology of hepatocyte cells in the control group showed that the number of cells damaged was less than those
treated with blunt leaf tannin extract. The tannin extract treatment group indicated that its cells experienced more
necrosis, especially in pure tannin and hydrolyzed tannin; cell damage was characterized by the widening of the
cytoplasm of cells and cells that did not have cell nuclei: the least damage was in the control and tannin groups

(Figure 1). According to Nazarudin er al, (2017) The characteristics of cells that experience necrosis are a smaller
cell cytoplasm diameter, the cytoplasm’s color redder, the cell nucleus loss, the cell nucleus thickening, and the cell
nucleus spread (there is no cell nucleus boundary). The results of the Duncan test to determine the most significant

treatment in affecting liver cell damage are presented in Figure 2.

The histology of liver cells or hepatocyte cells in the hepatocyte plate around the central vein is very close to and
closely related to the part of the liver called the sinusoid. The sinusoid wall, which contains endothelial cells, forms
an incomplete layer and limits liver cells and sinusoids. It is called the subendothelial gap, containing microvilli
from liver cells (Lesson ef al, 1996). The observation results showed a widening of the liver sinusoids in the pure
tannin, condensed tannin, and hydrolyzed tannin treatment groups compared to the sinusoids in the control group
(Figure 1). The widening of the sinusoids in the treatment group a;urred due to the influence of tannins, which are
toxic to liver cells and quickly come into contact with sinusoids. Toxins in damaged liver cells will soon come into
contact with sinusoids, and if the toxicant concentration is high, it will cause the widening of the sinusoids
(Junqueira & Carneiro 1998).

These results are because the liver is the main organ of metabolism that often experiences damage due to
compounds and the accumulation of metabolites. A compound will undergo metabolism in the liver, and changes in
the chemical structure catalyzed by enzymes produced by hepatocyte cell microsomes called biotransformation
(Nugraha et al, 2018). Liver cells genema function to metabolize food substances and secrete or excrete hormones
and drugs (Maulina, 2018), fight and kill bacteria and foreign objects that enter the blood (Snell, 2012), so that liver
cells experience more damage (necrosis) (Junquiera & Cameiro, 2012; Fawcett, 2002).

In this study. hepatocyte cell damage was caused by the activity of chemical compounds suspected to also include
active tannin compounds. Liver cell damage or necrosis can be caused by ingesting drug compounds or chemicals
into the body (Michael & Cynthia, 2006: Chodidjah et al, 2007), One of them is the tannin compound. Chemical
compound metabolism is not always a detoxification or elimination process of compounds; sometimes, drugs are
transformed into intermediate compounds that are reactive and toxic to the liver (Nugraha et al, 2018). According to
Xuepin (2003) Tannins, mainly hydrolyzed tannins, can be toxic to the body because their components are easily

hydrolyzed into gallic acid. Tannins can inhibit iron absorption, interfere with organ function, damage organs at high
concentrations, and interfere with the body’s metabul (Clinton, 2009), Because it can precipitate proteins and
combine with these proteins (Desmiaty et al, 2008). Lipophilic compounds such as tannins can cause damage to
body cells, such as hepatocytes in the liver (Arjadi er al, 2017).

The results of liver cell observations after blunt leaf tannin extract administration showed that the cell nucleus loss
marked necrosis. Cells that experienced necrosis due to disruption of cell function caused liposomes to rupture, thus
releasing hydrolytic enzymes into the cells, which then dissolved the chromatin, causing the cell nucleus to rupture
and disappear (SudiunﬂZOB]. The presence of dead cell nuclei characterizes liver necrosis (Robbins er al, 2007).
Necrosis in liver cells 1s usually characterized by a liver cell nucleus that appears to shrink, has irregular borders,
and is dark in color, a characteristic of a pyknotic nucleus (Price & Wilson 1995). Ressang (1995) states that the

pyknosis core is the initial stage of necrosis

Changes in the liver cell nucleus characterize necrosis. The results of

the study Irnawati ez al. (2005) Necrosis causes the cytoplasm and mitochondria to swell, rupturing the plasma
membrane. Damage to the liver causes changes in metabolism, resulting in changes in structure and function
(Nugraha et al, 2018).
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Research result by Susetyarini (2013) mentioned that the active compound tannin given to white mice is thought to
be able to affect cell function by damaging the endoplasmic reticulum of the cell. Liver cells or hepatocyte cells
have many rough and smooth endoplasmic reticulums (Junquiera & Carneiro, 2012). If the endoplasmic reticulum is
damaged, it will affect the cell’s work. Another factor that causes liver cell damage and necrosis is tannin, a
chemical compound that can damage cell membranes. Chemicals that enter the body can affect chemical changes in
the cell membrane, causing the cell membrane to rupture (Robbins er al, 2007; Underwood, 2000). The active
compound tannin has a toxic potential in liver cells (Purwinta ef af, 2013 Doostar er al, 2000; Kunaepah, 2008).

CONCLUSION:-
This study concludes that the treatment of pure tannin and condensed tannin caused the highest damage (80%) to the
liver; there is an effect of giving several tannin extracts of blunt leaves on liver cell damage in New Zealand rabbits;

pure tannin treatment is not significantly different from hydrolyzed tannin giving the highest effect of liver cell

damage and is subslzmlizlll)aiﬂérem from the control, the control treatment is not significantly different from the

condensed tannin treatment damage in the form of cell necrosis and widening of the sinusoids.
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COMMENDATION:-

The results of this study are significant for further research because although there are many studies on tannin
compounds that have the potential of natural antifertility, tannin is one of the secondary metabolite compounds that
are still quite large. This is based on the results of further research using bioinformatics or in silicon research based
on the size of the target protein of potential compounds for certain activities; the single compound stigmasterol

contained in bluntas leaves, which are still classified as a steroid group and has the potential as a natural medicine

ingredient as an antifertility in men. Further, in vivo research is needed on the parameters of quality and safety tests.
REFERENCES

Abdullah, M.D., Nur, H., Anggraeni. (2017). Karakteristik Non Karkas Kelinci yang Diberi Pakan Tambahan
Tepung Daun Sirsak dan Zeolit. Jurnal Pertanian. 8(1): 51-57. https://doi.org/10.30997/jp.v811.637

Aisyah, 5., H. Budiman., D. Florenstina., dan D. Aliza. (2015). Efek pemberian Minyak Jelantah terhadap
Gambaran  Histopatologis ~ Hati  TikusPutth.  Jurnal ~ Media  Veterinaria.  9(1):  26-29.
DOI: https://doi.org/10.21157/j.med.vet..v9il 2989

Arjadi, Fitranto., Dhadhang, Wahyu Kurniawan., Tomi, Nugraha., Fikriah, Rismi Febrina., Emiliza, Salman.,
Nafisah, Putri Wyangsari. (2017). Pengaruh Pemberian Ekstrak Etanol Akar Purwoceng (Pimpinellap
pruatjan Moik.) Secara Akut Terhadap Fungsi Hepar Tikus Putih (Ratfus norvegicus) Jantan: Uji Toksisitas
Akut. Prosiding Seminar Nasional Dan Call For Papers ™ Pengembangan Sumber Daya Perdesaan Dan
Kearifan Lokal Berkelanjutan. Purwokerto

Badan Pengawasan Obat dan Makanan (BPOM). (2000). Pedoman Pelaksanaan Uji Klinik Obat Tradisional. 1st ed.
Jakarta: Departemen Kesehatan.

Baldatina A. Z. 1. 2008. Pengaruh Pemberian Insektisida (Esbiothrin, Imiprothrin dan DPhenothrin) pada Tikus
Putih (Rattus ranus): Kafian Histopatelogi Hati dan Ginjal. Fakultas Kedokteran Hewan. Institut Petanian
Bogor. Bogor.

Chen IS, Chen YC, Chou CH, Chuang RF, Sheen LY dan Chiu CH. (2012). Hepatoprotection of silymarin against
thioacetamide-induced chronic liver fibrosis. J Sci Food Agric. 92(7):1441- 1447, doi
10.1002/jsfa.4723. Epub 2011 Nov 18.




ISSN: 2320-5407 Int. J. Adv. Res. 7(6), XX-XX

Chodidjah., Widayati Eni., Utari. (2007). Pengaruh Pemberian Air Rebusan Meniran (Phyllanthm nirurilinn)
Terhadap Gambaran Histopatologi Hepar Tikus Wistar yang Terinduksi CCL4. Jurnal Anatomi Indonesia.
2 (1):8-12.

Clinton. Catherine. (2009). Plant Tannins: a Novel Approach to the Threatment of Ulcerative Colitis. Narural
Medicine Journal. 1(11). 245-253. doi: 10.3389/fimmu.2023.1155077.

Doostdar, H., Burke, M. D. & Mayer, R. T. (2000). Bioflavonoids: Selective Substrates And Inhibitors For
Cytochrome P450 CYPIA and CYPIBI. Toxicology. 144 (13): 31 — 38. doi: 10.1016/s0300-
483x(99)00215-2.

Fahey, G. C., & L. L. Berger. (1988). Carbohydrate nutrition of ruminants. In: D.C Chruch (Ed.). Digestive
Phisiology and Nutrition of Ruminants. The Ruminant Animal. Prentice Hall Eglewood Cliifs, New Jersey.

Fawcett, D. W. (2002). Buku Ajar Histologi, 12" Ed, translate. J Tambayong EGC, Jakarta, Hal. 583-606.

Febrianta F, et al., (2015). Effects of Pluchea indica Less Leaf Extract and Chlorine to Hematological Profiles of
Broiler Chickens. International Journal of  Poultry Science. 14(10): 584-588.
DOI: 10.3923/ijps.2015.584.588

Fitmawati, Titrawani, & Safitri W. (2018). Struktur Histologi Hati Tikus Putih (Rattus norvegicus Berkenhout 1769)
dengan Pemberian Ramuan Tradisional Masyarakat Melayu Lingga, Kepulavan Riau. Ekotonia: Jurnal
Penelitain Botani, Zoologi dan Mikrobiologi. 4(1):11-19.
DOI: https://doi.org/10.33019/ekotonia.v3i1.753

Fitriansyah, Muhammad Irfan., Indradi, Raden Bayu. (2018). Review: Profil Fitokimia Dan Aktivitas Farmakologi
Beluntas. Farmaka. 16 (2): 337-346. https://doi.org/10.24198/jfv16i2.17554.88768

Fortes R.C. (2017). Nutritional Implications in Chronic Liver Diseases. Journal of Liver Research, Disorders &
Therapy. 3(5). 00071.

Gibson, G., Skett, P. (1991). Pengantar Metabolisme Obat. Jakarta: Ul-Press.

Harmusyanto, Rhanuga. (2013). Studi Mengenai Efek Daun Katuk (Sauropus androgynus (L.) Merr) terhadap

Libido Kelinci Jantan (Oryctolagus curicutus) sebagai Afrodisiak. Jurnal Ilmiah Mahasiswa Universitas
Surabaya.2(1):1-13.

Hristov, H., Kostov, D., Vladova, D. (2006). Topolografical Anatomy of Some Abdominal Organs in Rabbit. Trakia
Journal of Science. 4(3):7-10

Imawati, R. A., Widyawaruyanti, H. & Studiawan. (2005). Pengaruh ekstrak etanol dan ekstrak air kulit bawang
Artocarpus champeden Spreng terhadap kadar SGPT dan SGOT mencit. Jurnal Majalah Farmasi
Airlangga. 5 (3).

Junquiera, L. C and Carneiro, J. (2012). Histologi dasar, Edisi 10. Trans. A Dharma, EGC, Jakarta.

Kastawi, Yusuf. (2003). Zoologi Avertebrata. Malang. Jurusan Biologi FMIPA. Universitas Negeri Malang

Kunaepah, Uun. (2008). Pengaruh Lama Fermentasi dan Konsentrasi Glukosa Terhadap Aktivitas Antibakteri,
Polifenol Total dan Mutu Kimia Kefir Susu Kacang Merah. Thesis. Universitas Diponegoro. Semarang.

Leeson, C. R., Leeson, T. S., Paparo, A. A. (19906). Buku ajar histelogi, 5th Ed, trans. J Tambayong, EGC, Jakarta,
Hal. 383-396.

Mapara, M., Thomas, BS Bhat, M. (2012). Rabbits as an Animal Model for Esperimental Research. Dental
Research Journal. 9(1):111-118. doi: 10.4103/1735-3327.92960.

Maulina, Meutia. (2018). Zat-Zar yang Mempengaruhi Histopatologi Hati. Unimal Press: Lhokseumawe.

Mahmudah, Anisah., Amy Tenzer., Sri Rahayu Lestari. (2018). Pengaruh Ekstrak Kulit Buah Rambutan (Nephelium
lappaceum L.) terhadap Nekrosis Sel Hati Tikus (Rarus Norvegicus) Obesitas. Bioeksperimen. 4 (1): 48-52.

Michael, P.H & Cynthia, Ju. (2006). Mechanisms of Drug-Induced Liver Injury. The AAPS Journal; 8 (1): 48-54.

Nazarudin, Zohan., Muhimmah, Izzati., Fidianingsih, Ika. (2017). Segmentasi Citra untuk Menentukan Skor
Kerusakan Hati secara Histologi. Seminar Nasional Informatika Medis (SNIMed) V111. 16-21.

Nugraha, Agung Putra., Isdadiyanto., Sri, Silvana Tana. (2018). Histopatologi Hepar Tikus Wistar (Rattus
norvegicus) Jantan setelah Pemberian Teh Kombucha Konsentrasi 100% dengan Waktu Fermentasi yang
Berbeda. Buletin Anatomi dan Fisiologi. 3(1):71-78. DOI: https://doi.ora/10.14710/baf.3.1.2018.71-78




ISSN: 2320-5407 Int. J. Adv. Res. 7(6), XX-XX

Ozougwu J. (2017). Physiology of The Liver. International Journal of Research in Pharmacy and Biosciences.

4(8):13-24.
Patra, A. K., J. Saxena. (2010). A New Perspective on the Use of Plant Secondary Metabolites to Inhibit
Methanogenesis in The Rumen. J. Phytochemistry. 71 1198-1222. doi:

10.1016/j.phytochem.2010.05.010.

Price & Wilson. (1995). Patofisiologi Konsep Klinis ProsesProses Penyakit. Edisi 4. Jakarta: Penerbit Buku
Kedokteran EGC.

Purwita, A. A, Indah, N.K., Trimulyono, G. 2013. Penggunaan Ekstrak Daun Srikaya (Annona squamosa) Sebagai
Pengendali Jamur Secara In Virro. Lantera Biologi. 2(2): 179 —183.

Ramakrishnan G., Lo Muzio L, Elinos-Baez CM, Jagan S, Augustine TA, Kamaraj S,. (2009). Silymarin Inhibited
Proliferation and Induced Apoptosis in Hepatic Cancer Cells. Cell Prolif. 42:229-40.

Ressang, A. A. (1995). Patologi Khusus Veterainer. Denpasar: Bali Press

Rosida, Azma. (2016). Pemeriksaan Laboratorium Penyakit Hati. Berkala Kedokreran. 2(1): 123-131.

Robbins S. L., Cotran RS. & Kumar V. (2007). Jejak Adaptasi dan Kemarian Sel. Buku Ajar Patologi I. Jakarta:
EGC.

Thakur RS & PG Puranik. (1981). Rabbir: A Mamalian Type. 5. Chand and Co. Ltd. Ram Nagar-New Delhi.

Snell, R..S. (2012). Anatomi klinis berdasarkan sistem, trans. L Sugiharto, EGC, Jakarta, Hal. 122-127. ISBN 978-
979-044-126-2

Subroto. (1985). llmu penyakit ternak I. Gadjah Mada University Press, Yogyakarta.

Surasa, Ngudy Jaka., Utami, Nur Rahayu., Isnaeni, Wiwi. (2014). Struktur Mikroanatomi Hati dan Kadar Kolesterol
Total Plasma Darah Tikus Putih Strain Wistar Pasca Suplementasi Minyak Lemuru dan Minyak Sawit.
Biosaintifika 6 (2): 141-151.

Susetyarini, E. (2009a). Kadar Senyawa Aktif Pada Simplisia dan Ekstrak Daun Beluntas (Pluchea indica). Jurnal
Bioedukasi. 7(1). 14-22.

Susetyarini, E. (2009b). Karakteristik dan Kandungan Senyawa Aktif Daun Beluntas (Pluchea indica). Jurnal
Berkala Penelitian Hayati. Edisi Khusus 3A: 107-110.

Susetyarini, E. (2013). Aktivitas Tanin Daun Beluntas Terhadap Konsentrasi Spermatozoa Tikus Putih Jantan.
JURNAL GAMMA. 8 (2):14-20.

Setiawati, A., Suyatna, F. D., Gan, S. (2007). Pengantar Farmakologi. Jakarta: Departemen Farmakologi dan
Terapeutik Fakultas Kedokteran Universitas Indonesia

Sudiono. (2003). fimu Patologi. Jakarta: Penerbit buku kedokteran.

Underwood, . C. E. (2000). Patelogi Umum Dan Sistemik, Vol. 2, 2 Ed. EGC, Jakarta, Hal. 483.

Xuping, Liao. (2003). Selective Adsorbtion of Tanins onto Hide Colagen Fibres. Science in China Series B:
Chemistry. 46: 495-504. https://doi.org/10.1360/02yb0206




HISTOLOGY OF NEW ZEALAND MALE RABBIT LIVER AFTER

TREATMENT WITH SEVERAL TYPES OF BELUNTAS LEAF TANNIN
EXTRACT

ORIGINALITY REPORT

1/7. 15«  10% 5«

SIMILARITY INDEX

INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

media.neliti.com

Internet Source

3o

Submitted to Universitas Jenderal Soedirman
Student Paper

2%

jurnal.ulb.ac.id 1
Internet Source %
archive.org /1
Internet Source 0/0
journal.uinsgd.ac.id 1
Internet Source %

Submitted to Universitas PGRI Semarang
Student Paper

T

6

Eko Susetyarini, Poncojari Wahyono, Roimil
Latifa, Endrik Nurrohman. " The Identification
of Morphological and Anatomical Structures
of ", Journal of Physics: Conference Series,
2020

Publication

E ejournal.undiksha.ac.id 1
Internet Source %

n journal.poltekkes-mks.ac.id 1
Internet Source %

journal.uinjkt.ac.id 1
Internet Source %

—_—
-

jurnal.yalamga.com



Internet Source

/]
<l%
mdpi-res.com ‘1
InternFe)t Source < %
www.researchgate.net /1
Internet Source < %
Hurriyati Ratih, Tjahjono Benny, < o
GafarAbdullah Ade, Sulastri, Lisnawati. °
"Advances in Business, Management and
Entrepreneurship”, CRC Press, 2020
Publication
jurnal.unej.ac.id
Internet Source <1 %
Dian Fita Lestari, Fatimatuzzahra <1 o
Fatimatuzzahra, Agnes Petra Sianipar, °
Shahnaz Shabrina Wulansari. "Allopurinol
Induction on Histopathological Structure of
the Liver in Male Mice (Mus musculus)", Jurnal
Biodjati, 2022
Publication
www.journalijar.com
Internet SJource J <1 %
Submitted to UIN Syarif Hidayatullah Jakarta <
Student Paper %
e-journal.undikma.ac.id 1
Internet Source < %
jurnal.ar-raniry.ac.id 1
JInternet Source y < %
jurnal.healthsains.co.id 1
Internet Source < %
dokumen.pub 1
Internet Source p < %

N
w

eprints.umm.ac.id

Internet Source



<1%

Netti Herlina, Ici Siska Dewi Harahap. " The <1 o
addition of zeolite adsorbents and calcium 0
oxide on purification of bioethanol from
sugar palm ( merr) ", IOP Conference Series:

Earth and Environmental Science, 2018
Publication
aruda.kemdikbud.go.id '

%ternet Source g < %
ippipa.unram.ac.id ’

JIrEeFr)neESource < %
ojs.stki ri-lubuklinggau.ac.id /

Ingernet Soul;r)cFe)g gg < %
WWW.SYySCcom.com '

Internet Soalrce < %

Rutdiana Zai, Untung Sudharmono. "The <’ o

0

Effectiveness of Boiled Rosy Periwinkle
(Catharanthus roseus) in Decreasing SGOT
and SGPT Value of Male Wistar Strain Rats
with Acute Hepatitis Model", Abstract
Proceedings International Scholars
Conference, 2019

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography  On



