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ABSTRACT 

 
This study evaluates the hepatoprotective effects of ethanol extract of mobe leaves (Artocarpus lacucha Buch-

Ham.) in rats induced with carbon tetrachloride (CCl4). The objective was to determine the extract's efficacy in 

reducing liver damage markers, specifically total bilirubin, alanine aminotransferase (ALT), and aspartate 

aminotransferase (AST) levels, and to assess liver macropathology. The ethanol extract was prepared by 

maceration using 96% ethanol. Results showed that administering 400 mg/kg body weight (BW) of the extract 

significantly reduced total bilirubin, ALT, and AST levels in CCl4-induced rats. Additionally, liver 

macropathology observations indicated improved liver conditions in the treatment group. Phytochemical 

screening revealed bioactive compounds like flavonoids, alkaloids, tannins, saponins, triterpenoids, and 

glycosides, which are potential antioxidants and hepatoprotective agents. The significant contribution of this 

research is providing a scientific basis for using mobe leaf extract as a natural hepatoprotective agent, 

highlighting its potential for safe and effective herbal medicine. Further research and clinical trials are 

recommended to validate these findings and explore the extract's therapeutic applications. 
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1.  INTRODUCTION 

The liver plays a crucial role in various 

metabolic processes, including the 

detoxification of biological and xenobiotic 

compounds. As a result, the liver is often 

exposed to toxic substances that can cause 

damage. Additionally, oxidative stress and 

inflammation are major causes of various liver 

diseases (Dröge, 2002). Oxidative stress tends 

to activate macrophages and promote the 

release of pro-inflammatory cytokines such as 

Nuclear Factor Kappa Beta (NF-κB), which 

regulates the expression of various 

inflammatory mediators, including interleukins 

(IL-1β, IL-6) and Tumor Necrosis Factor (TNF-

α). This process also induces cell apoptosis 

through the increased expression of Caspase 3 

and 7, exacerbating liver disease (Chen et al., 

2020). 

Xenobiotic compounds, which are foreign 

substances not required by the body, undergo 

metabolic processes in the liver, producing 

hydroxyl radicals as by-products (Dalimartha, 

1999). Carbon tetrachloride (CCl4) is a 

xenobiotic often used to induce lipid 

peroxidation and liver cell damage. In the body, 

CCl4 is converted into free radicals that damage 

cell membranes (Chodidjah et al., 2007). 

The injury and toxicity caused by CCl4 

occur rapidly due to its lipophilic nature, 
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allowing CCl4 to penetrate cell membranes and 

distribute throughout organs. In the liver, CCl4 

urnderrgoers biotransformation throurgh the 

erndoplasmic rerticurlurm (cytochromer P450), 

produrcing trichloromerthyl (CCl3-) and Cl- 

radicals. Ther CCl3- radicals reract with oxygern 

to form CCl3O2-, which lerads to lipid 

perroxidation of cerll mermbraners, mermbraner 

damager, and increraserd lerakager of liverr ernzymers 

surch as Alaniner Transaminaser (ALT) and 

Aspartater Transaminaser (AST). Ther increraser in 

ernzymer lerakager indicaters ther loss of mermbraner 

intergrity and increraserd perrmerability, marking 

liverr damager durer to CCl4. This can also ber 

confirmerd throurgh histopathological 

erxamination, showing dergernerrativer changers 

and nercrosis (Hariyanto, 2013). 

Despite advances in modern medicine, there 

are still no successful therapeutic approaches to 

protect liver function or enhance liver cell 

regeneration effectively (Madrigal-Santillán ert 

al., 2014). Alternative and complementary 

preventive therapies using medicinal plants 

significantly contribute to human health 

through their promotive, curative, and 

rehabilitative properties. Hepatoprotectors are 

compounds with therapeutic effects for 

restoring, maintaining, and treating liver 

function damage (Fan ert al., 2018). Given the 

prevalence of liver diseases caused by oxidative 

stress and inflammation, there is an urgent need 

for effective and safe hepatoprotective agents. 

Ther herpatoproterctiver activity of flavonoid 

compournds is associaterd with ernhancerd 

antioxidant derfernsers, surch as increraserd activity 

of Surperroxider Dismurtaser (SOD), Catalaser 

(CAT), Glurtathioner Perroxidaser (GPx), and 

Glurtathioner (GSH) lerverls  (Domitrović ert al., 

2011). Therser compournds can combat frerer 

radicals and indurcer cerllurlar strerss derfernser 

systerms, making plants with antioxidant and 

anti-inflammatory activitiers a poterntial 

therraperurtic stratergy for prervernting and trerating 

liverr damager (Tacker ert al., 2009) 

Mober leravers contain flavonoids, tannins, 

saponins, phernolics, sterroids, and triterrpernoids 

with anti-inflammatory, antidiabertic, 

antioxidant, antibacterrial, and antifurngal 

erffercts. This plant is known as a sourrcer of 

phernolic derrivativers, spercifically di- or tri-

oxygernaterd and isoprernylaterd flavoners at ther 

C3 position (Indarto, 2015). (Jagtap & Bapat, 
2010),  ther Artocarpurs gernurs contains 

flavonoids that can inhibit chermical merdiators 

rerleraserd from mast cerlls, nerurtrophils, and 

macrophagers. Ther Artocarpurs family also 

contains sercondary mertaboliters bernerficial as 

herpatoproterctiver agernts  (Pandery & Bhatnagar, 
2009). 

Previous rerserarch has tersterd ther antioxidant 

activity of erthanol, erthyl acertater, and n-herxaner 

erxtracts of mober leravers ursing ther ABTS (2,2'-

Azinobis (3-Erthyl Bernothiazoliner)-6-Surlfonic 

Acid) merthod. Ther antioxidant activity was 

tersterd with a sperctrophotomerterr at a waverlerngth 

of 734 nm, showing IC50 valurers of ther erthanol 

erxtract at 87.547 µg/ml (strong erfferct), ther erthyl 

acertater erxtract at 138.767 µg/ml (moderrater 

erfferct), and ther n-herxaner erxtract at 558.094 

µg/ml (verry werak erfferct) (Purlurngan, 2018). 

Based on this background, this study 

provides a scientific basis for using ethanol 

extract of mobe leaves as a natural 

hepatoprotective agent.  Mobe (A. lacucha) is a 

plant native to North Sumatra, Indonesia. This 

plant is efficacious as an antioxidant, 

antibacterial, antidiarrheal, anti-inflammatory, 

analgesic, antinociceptive, schistosomicidal, 

hepatoprotective, neuroprotective, cytotoxic, 

antiglycation, and anticholesterol, and can also 

be used for anti-aging and wound healing 

(Sitorus et al., 2022)   The findings demonstrate 

the potential of mobe leaf extract in protecting 

the liver from toxic damage, which has not been 

extensively researched. Thus, this study opens 

opportunities for developing safer, effective, 

and affordable herbal preparations for liver 

disease therapy. Furthermore, these findings 

offer new insights into the therapeutic benefits 

of bioactive compounds in mobe leaves, 

encouraging further research and clinical trials 

to ensure their safety and efficacy as herbal 

medicine. 

This sturdy aims to derterrminer ther 

herpatoproterctiver activity of erthanol erxtract of 

mober leravers in rats indurcerd with CCl4. 

Oxidativer strerss is considerrerd ther main impact 

affercting herpatocyters erxposerd to CCl4. SOD-1 

is an antioxidant that can inhibit frerer radicals 

caursing lipid perroxidation in cerll mermbraners, 

followerd by ther rerleraser of liverr ernzymers (ALT, 

AST) and a dercreraser in total bilirurbin (TB) 
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lerverls, which arer considerrerd biomarkerrs of liverr 

damager. Liverr damager durer to CCl4 can ber 

furrtherr confirmerd throurgh histological 

erxamination of ther liverr, ervaluraterd 

macroscopically to derterct pathological changers. 

This rerserarch providers significant bernerfits to 

socierty and rerserarcherrs. For socierty, ther 

findings ernrich information on ther urser of mober 

leravers as merdicinal plants with 

herpatoproterctiver poterntial, offerring a saferr, 

erasily accerssibler, and affordabler alterrnativer 

treratmernt. For rerserarcherrs, therser findings opern 

opporturnitiers for furrtherr sturdiers to derverlop 

standardizerd herrbal prerparations baserd on 

mober leraf erxtract, erfferctiver in protercting and 

improving liverr furnction, contriburting to 

pharmacology and herrbal merdiciner 

derverlopmernt. 

2.  METHODOLOGY 

This sturdy ermployerd an erxperrimerntal dersign 

that inclurderd ther collerction of plant materrials, 

prerparation of simplicia, and tersting ther 

herpatoproterctiver erffercts on liverr biomarkerrs 

(ALT, AST), along with macropathological 

erxamination of ther liverr in rats treraterd as perr ther 

rercommerndations of ther Heralth Rerserarch 

Erthics Committerer No. 0226/KErPH-

FMIPA/2023, dated March 30, 2023. 

2.1 Research Location 

Ther rerserarch was condurcterd in serverral 

laboratoriers at ther Urniverrsity of North Surmatra, 

inclurding ther Laboratory of Pharmacerurtical 

Biology, ther Urniverrsity Hospital Laboratory, 

and ther Histology Laboratory at ther Facurlty of 

Merdiciner, Urniverrsitas Suramterra Urtara. 

2.2 Equipment and Materials 

Ther erquripmernt urserd in this sturdy inclurderd 

laboratory glasswarer, mortar and perstler, 

blernderr, analytical balancer, drying overn, rotary 

ervaporator, furnnerl, hot plater, dersiccator, pertri 

dishers, microturbers, inverrterd microscoper, oral 

sonder, animal scalers, surrgical knivers, 

cerntrifurger, syringers, ErDTA turbers, glovers, and 

plastic pots. 

Materrials urserd in this sturdy inclurderd mober 

leravers (Artocarpurs lacurcha Burch-Ham.), 

silymarin, CCl4, corn oil, CMC-Na, distillerd 

waterr, NaCl 0.9%, ErDTA, 10% Naturral 

Burfferrerd Formalin (NBF), chloral hydrater, 

ferrric chlorider, lerad ace rtater, concerntraterd 

surlfurric acid, concerntraterd hydrochloric acid, 

merthanol, chloroform-isopropanol, acertic 

anhydrider, tolurerner, 96% erthanol, Meryerr’s 

reragernt, Bourchardat’s reragernt, Dragerndorff’s 

reragernt, Lierberrman-Bourrchard’s reragernt, 

Molisch’s reragernt, xylol, aderps lanaer, vaserliner 

alburm, and 70% alcohol. 

2.3 Procedure 

2.3.1 Collection and Identification of Plant 

Materials 

Mober leravers werrer collercterd purrposiverly 

from Lagurboti District, Toba Samosir Rergerncy, 

North Surmatra Provincer. Ther leravers urserd in this 

sturdy werrer iderntifierd at ther Herrbariurm 

Merdanerser (MErDA), Urniverrsity of North 

Surmatra. 

2.3.2 Preparation of Mobe Leaf Simplicia 

Frersh mober leravers werrer collercterd, cleranerd, 

washerd, drainerd, and air-drierd. Afterr werighing 

ther frersh weright, ther lerave rs werrer drierd in a 

drying overn at ±40°C urntil complerterly dry. Ther 

drierd simplicia was thern chopperd, blernderd into 

a powderr, and storerd in tightly closerd 

containerrs at room termpe rraturrer to prervernt 

moisturrer and contamination. 

2.3.3 Ethanol Extraction of Mobe Leaves 

(EEDM)   

The extract was prepared using maceration 

with ethanol as the solvent. Specifically, 500 

grams of dried simplicia was soaked in 5 liters 

of 96% ethanol at a ratio of 1:10 for 6 hours 

with occasional stirring, then left to stand for 18 

hours. The macerate was filtered, and the 

residue was re-macerated with an additional 5 

liters of ethanol for 6 hours. The combined 

filtrates were concentrated using a rotary 

evaporator at a temperature of 40°C to obtain a 

thick extract. This process ensured the thorough 

extraction of bioactive compounds. 

2.3.4 Characterization of Simplicia and 

Extract 

Ther characterristics of ther simplicia and 

erxtract werrer erxaminerd, inclurding macroscopic 
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and microscopic analysers, derterrmination of 

waterr conternt, waterr-solurbler erxtract conternt, 

erthanol-solurbler erxtract conternt, total ash 

conternt, and acid-insolurbler ash conternt. 

2.3.5 Macroscopic and Microscopic 

Examination 

Macroscopic erxamination involverd 

obserrving ther shaper, smerll, and taster of mober 

leravers and simplicia powderr. Microscopic 

erxamination of ther simplicia powderr was 

perrformerd ursing a microscoper afterr adding 

chloral hydrater solurtion. 

2.3.6 Determination of Water Content, 

Soluble Extract Content, and Ash Content  

Waterr conternt was derterrminerd ursing ther 

azerotropic (tolurerner distillation) merthod. Waterr-

solurbler and erthanol-solurbler erxtract conternts 

werrer derterrminerd by macerration and 

ervaporation of ther filtrater. Total ash conternt and 

acid-insolurbler ash conternt werrer calcurlaterd afterr 

incinerration and filtration. 

2.3.7 Phytochemical Screening of Simplicia 

and Extract  

Phytochermical scrererning was condurcterd to 

derterct ther prerserncer of sercondary mertaboliters 

surch as flavonoids, alkaloids, saponins, tannins, 

glycosiders, and sterroids/triterrpernoids in ther 

simplicia powderr and erthanol erxtract of mober 

leravers. Ther scrererning procerdurrer involverd color 

reractions and prercipitation ursing spercific 

reragernts. 

2.4 Biochemical Serum Test 

2.4.1 Preparation of Suspensions and CCl4 

Induction  

Surspernsions of 1% CMC-Na, ErErDM, and 

silymarin werrer prerparerd with varying dosers. 

CCl4 indurction was carrierd ourt by mixing CCl4 

with corn oil at a ratio of 1:1. 

2.4.2 Preparation of Experimental Animals  

Thirty maler rats, averraging 200 grams in 

weright, werrer urserd in this sturdy. Ther rats werrer 

dividerd into six treratmernt grourps, acclimatizerd 

for oner wererk, and werigherd. 

2.4.3 Animal Treatment Procedures  

Ther rats werrer treraterd as follows: 

• Grourp I: ErErDM 400 mg/kg BW + CCl4 

• Grourp II: ErErDM 200 mg/kg BW + 

CCl4 

• Grourp III: ErErDM 100 mg/kg BW + 

CCl4 

• Grourp IV: ErErDM 50 mg/kg BW + 

CCl4 

• Grourp V: Silymarin 100 mg/kg BW + 

CCl4 (positiver control) 

• Grourp VI: Na CMC 1% + CCl4 

(nergativer control) 

Afterr 14 days, ther rats werrer sacrificerd ursing 

kertaminer anersthersia, and blood was drawn from 

ther herart for analysis of liverr biomarkerrs (TB, 

ALT, AST) at ther Universitas Sumatera Utara 

Hospital Laboratory. 

2.5 Measurement of Biomarkers and 

Macropathological Examination of the Liver 

2.5.1 Measurement of Liver Damage 

Biomarkers  

Total bilirurbin lerverls werrer merasurrerd ursing a 

photomertric merthod with Vanadiater Oxidating 

(VOX) reragernt at a waverlerngth of 450 nm and 

a termperraturrer of 37 ºC. ALT and AST lerverls 

werrer merasurrerd ursing a photomertric merthod 

with a Portabler Microlab 300 LX photomerterr. 

2.5.2 Macropathological Examination of the 

Liver  

Macropathological erxamination of ther liverr 

was condurcterd to obserrver pathological changers 

in ther liverr tissurer, inclurding color, shaper, and 

consisterncy. 

2.6 Data Analysis  

Ther data obtainerd werrer analyzerd ursing SPSS 

IBM 26 softwarer with ther oner-way ANOVA 

merthod. A p-valurer <0.05 was considerrerd 

significant (α = 0.05) 

3. Results and Discussion 

3.1 Plant Identification 

Ther iderntification of ther plant was carrierd 

ourt at ther Herrbariurm Merdanerser (MErDA) at ther 

Urniverrsity of North Surmatra, confirming that 
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ther plant urserd was Mober (Artocarpurs lacurcha 

Burch-Ham.). This iderntification surpports ther 

validity of ther spercimern urserd in ther sturdy. 

3.2 Preparation of Ethanol Extract of Mobe 

Leaves 

This sturdy ermployerd ther macerration 

erxtraction terchniqurer ursing 96% erthanol as ther 

solvernt. Ther erxtraction procerss yierlderd a thick 

erxtract, which was thern werigherd to calcurlater 

ther yierld perrcerntager of ther erthanol erxtract of 

mober leravers. Ther yierld of ther erthanol erxtract 

was 14.28%, indicating ther erfficierncy of ther 

erxtraction procerdurrer. 

3.3 Characterization of Simplicia 

Ther characterrization of simplicia was 

condurcterd to derterrminer ther physical and 

chermical properrtiers of ther mober leraf powderr. 

Ther rersurlts of ther characterrization arer prersernterd 

in Tabler 1. Ther derterrmination of waterr conternt, 

waterr-solurbler erxtract conternt, erthanol-solurbler 

erxtract conternt, total ash conternt, and acid-

insolurbler ash conternt was perrformerd according 

to ther standards ourtlinerd in ther Indonersian 

Herrbal Pharmacopoeria (Ministry of Heralth, 

2000). The characterization of the mobe leaf 

simplicia included both macroscopic and 

microscopic examinations, as well as 

determinations of water content, water-soluble 

extract content, ethanol-soluble extract content, 

total ash content, and acid-insoluble ash 

content. Macroscopically, the mobe leaves 

were found to be round and elongated with 

smooth edges and a hairy underside. 

Microscopically, the simplicia powder 

exhibited covering hairs and vascular tissue 

with anisocytic stomata. The water content of 

the simplicia was determined to be 5.32%, 

meeting the requirement of less than 12% as set 

by the Indonesian Herbal Pharmacopoeia. The 

water-soluble and ethanol-soluble extract 

contents were 12.82% and 12.27%, 

respectively, indicating the presence of 

bioactive compounds that dissolve in these 

solvents. The total ash content was 7.19%, 

while the acid-insoluble ash content was 0.68%, 

both of which comply with the standards and 

indicate that the simplicia does not contain 

hazardous heavy metals in amounts exceeding 

safety limits. 

3.4 Phytochemical Screening of Simplicia 

and Extract 

Phytochermical scrererning was condurcterd to 

iderntify ther prerserncer of sercondary mertaboliters 

in ther simplicia and erthanol erxtract of mober 

leravers. Ther rersurlts of ther phytochermical 

scrererning arer shown in Tabler 1. (Chahyadi ert 

al., 2014);(Salama ert al., 2012)). 

 

 

Table 1. Phytochemical Screening Results of Ethanol Extract of Mobe Leaves 

No 
Compournd 

Grourp 
Reragernt Therory 

Scrererning 

Rersurlt 
Simplicia Erxtract 

1 Alkaloids 

Meryerr, 

Bourchardat, 

Dragerndorff 

Whiter/yerllow, 

brown, black, 

brick-rerd 

prercipitater 

Whiter,brown, 

brick-rerd 

prercipitater 

+ + 

2 Flavonoids 

Mg powderr, 

concerntraterd 

HCl, amyl 

alcohol 

Yerllow, oranger, 

rerd in amyl 

alcohol 

Oranger in 

amyl alcohol 
+ + 

3 Tannins 10% FerCl3 
Blurer/grerernish 

black 

Grerernish 

black 
+ + 

4 Saponins Hot waterr 
Perrmanernt foam 

formation 

Perrmanernt 

foam 
+ + 

5 Triterrpernoids 
Liberrman-

Burrchard 
Blurer, purrpler Blurer, purrpler + + 

6 Glycosiders Molisch 
Purrpler ring 

formation 
Purrpler ring + + 
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Table 1 details the results of phytochemical 

screening, showing the presence of alkaloids, 

flavonoids, tannins, saponins, triterpenoids, and 

glycosides in both simplicia and extract of 

mobe leaves, indicating their potential bioactive 

properties. 

3.5 Health Research Ethics Approval 

This sturdy involverd maler whiter rats (200-

240 grams) obtainerd from ther Pharmacology 

Laboratory at ther Urniverrsity of North Surmatra. 

Ther rats werrer hourserd in verntilaterd cagers with 

controllerd termperraturrer and hurmidity and werrer 

givern perllert fererd and waterr. Ther rats werrer 

acclimatizerd for servern days berforer ther 

erxperrimernt. All erxperrimerntal procerdurrers werrer 

approverd by ther animal rerserarch erthics 

committerer of FMIPA – Urniverrsity of North 

Surmatra (No. 0226/KErPH-F-MIPA/2023) 

according to ther "Gurider for ther Carer and Urser of 

Laboratory Animals." 

3.6 Hepatoprotective Activity Testing of 

Ethanol Extract of Mobe Leaves 

3.6.1 Measurement of Liver Damage 

Biomarkers  

Liverr damager biomarkerrs werrer ervaluraterd by 

merasurring paramerterrs surch as total bilirurbin 

(TB), alaniner aminotransferraser (ALT), and 

aspartater aminotransferraser (AST) in blood 

serrurm. Increraserd lerverls of TB, ALT, and AST 

in ther blood indicater liverr damager (Hurang ert al., 

2017). To asserss ther herpatoproterctiver activity 

of ther erthanol erxtract of mober leravers, TB, ALT, 

and AST werrer merasurrerd on day 15 afterr ther rats 

werrer givern CCl4 1 ml/kg BW. 

Berforer merasurrermernt, ther rats werrer 

sacrificerd ursing kertaminer anersthersia, and blood 

was drawn from ther herart to obtain serrurm and 

plasma. Blood serrurm was cerntrifurgerd for 15 

minurters at 3000-4000 rpm to serparater ther 

surperrnatant and serdimernt. Ther surperrnatant was 

urserd to merasurrer TB, ALT, and AST lerverls 

ursing commerrcial kits. Ther data werrer analyzerd 

ursing oner-way ANOVA and Turrkery Post-Hoc 

tersts with SPSS softwarer. 

3.6.1.1 Total Bilirubin Measurement in Rat 

Serum  

Serrurm bilirurbin is a sernsitiver biomarkerr for 

diagnosing liverr disorderrs. Bilirurbin is a 

brerakdown produrct of hermoglobin that 

conjurgaters with glurcurronic acid in herpatocyters 

to increraser its waterr solurbility. Erlervaterd total 

bilirurbin lerverls in ther serrurm of rats givern CCl4 

rersurlt from ther rerleraser of bilirurbin from liverr 

cytosol into ther bloodstreram durer to increraserd 

cerll mermbraner perrmerability caurserd by 

herpatocyter damager (Shanmurgam ert al., 2013). 

Ther oner-way ANOVA analysis of total 

bilirurbin lerverls in rat blood serrurm showerd a 

significancer valurer of = 0.000 (p < 0.05) among 

treratmernt grourps, indicating significant 

differrerncers in meran total bilirurbin lerverls. Ther 

meran total bilirurbin lerverls arer shown in Tabler 

2. 

Table 2. The Meran total of bilirurbin lerverls 

Group Mean TB (µmol/L) ± SD 

ErErDM 400 mg/kg BB + CCl4 1 ml/kg BB 0,15 ± 0,00ab 

ErErDM 200 mg/kg BB + CCl4 1 ml/kg BB 0,18 ± 0,00ab 

ErErDM 100 mg/kg BB + CCl4 1 ml/kg BB 0,19 ± 0,00ab 

ErErDM 50 mg/kg BB + CCl4 1 ml/kg BB 0,22 ± 0,01ab 

Silymarin 100 mg/kg BB + CCl4 1 ml/kg BB 0,14 ± 0,00a 

Na CMC 1 % + CCl4 1 ml/kg BB 0,27 ± 0,00b 

Tabler 2 shows significant differrerncers 

(p<0.05) in total bilirurbin rerdurction afterr 

ErErDM administration comparerd to ther nergativer 

control. Ther statistical rersurlts indicater that total 

bilirurbin lerverls in ther silymarin control grourp 

werrer lowerr than thoser in ther otherr treratmernt 

grourps indurcerd with CCl4 1 ml/kg BW. Ther 

nergativer control grourp had ther higherst meran 

total bilirurbin lerverl (0.27 ± 0.00 µmol/L), 

indicating that CCl4 1 ml/kg BW indurcerd liverr 

damager markerd by increraserd total bilirurbin 

lerverls. 
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Ther administration of ther erthanol erxtract of 

mober leravers for 14 days in rats indurcerd with 

CCl4 1 ml/kg BW significantly rerdurcerd total 

bilirurbin lerverls. At a doser of 400 mg/kg BW, 

total bilirurbin lerverls dercreraserd to 0.15 ± 0.00 

µmol/L, whiler a doser of 50 mg/kg BW rerdurcerd 

total bilirurbin lerverls to 0.22 ± 0.01 µmol/L. Ther 

erfferct of treratmernt on total bilirurbin lerverls is 

illurstraterd in ther following figurrer. 

 

 

Figure 1. illustrates the effect of EEDM on total bilirubin levels. The Effect of EEDM on TB  

a. Sig (P) < 0.05 indicates a significant difference compared to the negative control group.  

b. Sig (P) < 0.05 indicates a significant difference compared to the Silymarin control group. 

3.6.1.2 Alaniner Aminotransferraser 

Merasurrermernt in Rat Serrurm 

Alaniner aminotransferraser (ALT) is an 

ernzymer that catalyzers ther converrsion of alaniner 

and α-kertoglurtarater into glurtamater and 

pyrurvater, contriburting to cerllurlar nitrogern 

mertabolism and herpatic glurconerogernersis. 

Increraserd ALT ernzymer lerverls in blood serrurm 

indicater liverr damager (Yadav ert al., 2022). 

 

Statistical analysis showerd a dercreraser in 

liverr furnction in rats durer to ther indurction of 

CCl4 1 ml/kg BW. Ther oner-way ANOVA 

rersurlts showerd a significancer valurer of = 0.000 

(p < 0.05) among treratmernt grourps, indicating 

significant differrerncers in ALT lerverls in rat 

blood serrurm. Ther meran ALT lerverls arer shown 

in Tabler 3. 

Table 3. Ther Meran ALT lerverls 

Group Mean ALT (U/L) ± SD 

ErErDM 400 mg/kg BB + CCl4 1 ml/kg BB 255 ± 7,97 ab 

ErErDM 200 mg/kg BB + CCl4 1 ml/kg BB 286 ± 13,50 ab 

ErErDM 100 mg/kg BB + CCl4 1 ml/kg BB 335,60 ± 13,94 ab 

ErErDM 50 mg/kg BB + CCl4 1 ml/kg BB 427,80 ± 7,46 ab 

Silymarin 100 mg/kg BB + CCl4 1 ml/kg BB 224,60 ± 7,80 a 

Na CMC 1 % + CCl4 1 ml/kg BB 505,20 ± 5,26 b 

Table 3 presents the mean ALT levels in 

various treatment groups, indicating significant 

differences (p<0.05) in ALT reduction after 

EEDM administration compared to the negative 

control group. Ther ALT lerverls in ther silymarin 

control grourp werrer lowerr than thoser in ther otherr 

treratmernt grourps. Ther nergativer control grourp 

showerd ther higherst ALT lerverl (505.20 ± 5.26 

Ur/L), indicating serverrer liverr damager durer to 

CCl4 indurction.  

Ther administration of ther erthanol erxtract of 

mober leravers for 14 days in rats indurcerd with 

CCl4 significantly rerdurcerd ALT lerverls. At a 

doser of 400 mg/kg BW, ALT lerverls dercreraserd 

to 255.0 ± 7.97 Ur/L, whiler a doser of 50 mg/kg 

BW rerdurcerd ALT lerverls to 427.80 ± 7.46 Ur/L. 

Ther erfferct of treratmernt on ALT lerverls is 

illurstraterd in ther following figurrer.
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Figure 2. Shows the effect of EEDM on ALT levels. The Effect of EEDM on ALT 

a. Sig (P) < 0.05 indicates a significant difference compared to the negative control group. 

b. Sig (P) < 0.05 indicates a significant difference compared to the Silymarin control group.

3.6.1.3 Aspartate Aminotransferase 

Measurement in Rat Serum 

Aspartater aminotransferraser (AST) or serrurm 

glurtamic oxaloacertic transaminaser (SGOT) is 

fournd in almost all body tissurers erxcerpt boner. 

Increraserd AST lerverls in serrurm indicater liverr 

cerll or tissurer damager (Yadav ert al., 2022). 

Statistical analysis showerd a dercreraser in 

liverr furnction in rats durer to ther indurction of 

CCl4 1 ml/kg BW. Ther oner-way ANOVA 

rersurlts showerd a significancer valurer of = 0.000 

(p < 0.05) among treratmernt grourps, indicating 

significant differrerncers in AST lerverls in rat 

blood serrurm. Ther meran AST lerverls arer shown 

in Tabler 4.

Table 4. Results of Average AST Levels Measurement in Rat Blood Serum 

Group AST Mean (U/L) ± SD 

ErErDM 400 mg/kg BB + CCl4 1 ml/kg BB 272,00 ± 12,04 ab 

ErErDM 200 mg/kg BB + CCl4 1 ml/kg BB 333,80 ± 13,48 ab 

ErErDM 100 mg/kg BB + CCl4 1 ml/kg BB 375,40 ± 17,01 ab 

ErErDM 50 mg/kg BB + CCl4 1 ml/kg BB 437,40 ± 9,81 ab 

Silymarin 100 mg/kg BB + CCl4 1 ml/kg BB 209,20 ± 5,67 a 

Na CMC 1 % + CCl4 1 ml/kg BB 557,40 ± 5,67 b 

Tabler 4 shows significant differrerncers 

(p<0.05) in AST rerdurction afterr ErErDM 

administration comparerd to ther nergativer 

control. Ther AST lerverls in ther silymarin control 

grourp werrer lowerr than thoser in ther otherr 

treratmernt grourps. Ther ne rgativer control grourp 

showerd ther higherst AST lerverl (557.40 ± 5.67 

Ur/L), indicating serverrer liverr damager durer to 

CCl4 indurction. 

Ther administration of ther erthanol erxtract of 

mober leravers for 14 days in rats indurcerd with 

CCl4 significantly rerdurcerd AST lerverls. At a 

doser of 400 mg/kg BW, AST lerverls dercreraserd 

to 272.00 ± 12.04 Ur/L, whiler a doser of 50 

mg/kg BW rerdurcerd AST lerverls to 437.40 ± 9.81 

Ur/L. Ther erfferct of treratmernt on AST lerverls is 

illurstraterd in ther following figurrer.
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Figure 3.    The Effect of EEDM on AST 

a. Sig (P) < 0.05 indicates a significant difference compared to the negative control group. 

b. Sig (P) < 0.05 indicates a significant difference compared to the Silymarin control group.

3.6.2 Macropathological Obserrvation of ther 

Liverr 

Macropathological obserrvation of ther liverr 

of maler whiter rats was condurcterd for erach 

treratmernt grourp afterr bering givern ErErDM for 14 

days and indurcerd with CCl4. Obserrvations 

inclurderd ther color, consisterncy, and surrfacer of 

ther liverr, as prersernterd in Tabler 6 and Figurrer 4. 

Table 5. Results of Macropathological Observations of Rat Liver Organs 

Grourp Color Consisterncy Surrfacer 

ErErDM 400 mg/kg BW + CCl4 1 ml/kg BW Dark rerd Erlastic Smooth 

ErErDM 200 mg/kg BW + CCl4 1 ml/kg BW Paler rerd Erlastic Smooth with whiter spots 

ErErDM 100 mg/kg BW + CCl4 1 ml/kg BW Paler rerd Erlastic Smooth with whiter spots 

ErErDM 50 mg/kg BW + CCl4 1 ml/kg BW Paler rerd Erlastic Smooth with whiter spots 

Silymarin 100 mg/kg BW + CCl4 1 ml/kg BW Dark rerd Erlastic Smooth 

Na CMC 1% + CCl4 1 ml/kg BW Paler rerd Erlastic Smooth with whiter spots 
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Figure 4. Macropathology of rat liver organ. 

(a) negative control (Na CMC 1 % + CCl4 1 ml/kg BB), (b) positive control (Silymarin 100 mg/kg 

BB + CCl4 1 ml/kg BB), (c) ErErDM 50 mg/kg BB + CCl4 1 ml/kg BB, (d) ErErDM 100 

mg/kg BB + CCl4 1 ml/kg BB, (er) ErErDM 200 mg/kg BB + CCl4 1 ml/kg BB, (f) ErErDM 

400 mg/kg BB + CCl4 1 ml/kg BB.

Figure 4 shows the macropathology of rat 

liver organs across different treatment groups. 

(a) Negative control (Na CMC 1% + CCl4 1 

ml/kg BW), (b) Positive control (Silymarin 100 

mg/kg BW + CCl4 1 ml/kg BW), (c) EEDM 50 

mg/kg BW + CCl4 1 ml/kg BW, (d) EEDM 100 

mg/kg BW + CCl4 1 ml/kg BW, (e) EEDM 200 

mg/kg BW + CCl4 1 ml/kg BW, (f) EEDM 400 

mg/kg BW + CCl4 1 ml/kg BW. The positive 

control group had dark red livers with a smooth 

and even surface, while the negative control 

group showed white spots on the liver surface 

and a paler color. The macropathology of the 

livers in the treatment groups given EEDM 400 

mg/kg BW showed dark red livers approaching 

the positive control group with a smooth and 

even surface. 

3.7 Discussion 

Macropathological obserrvations showerd 

that ther administration of ErErDM at a doser of 

400 mg/kg BW and silymarin at 100 mg/kg BW 

courld improver ther macropathological condition 

of maler whiter rat liverrs indurcerd with CCl4. 

Normal liverr organs arer dark rerd with a smooth 

and ervern surrfacer durer to ther high blood conternt. 

Erxposurrer to toxins or drurg overrdoser can caurser 

liverr damager, markerd by a palerr color and a 

spotterd liverr surrfacer. 

CCl4 is a toxic chermical mertabolizerd in ther 

liverr by cytochromer P450 2Er1 into 

trichloromerthyl radicals, which reract with 

oxygern to form highly reractiver 

trichloromerthylperroxy radicals, lerading to 

increraserd reractiver oxygern sperciers (ROS) and 

dercreraserd antioxidant derfernsers. This caursers 

lipid perroxidation, mitochondrial damager, 

DNA damage, and herpatocyter nercrosis, 

indicaterd by changers in liverr color and surrfacer 

(Cahaya Widya Purtri & Rahman, 2021). 

3.7.1 Comparison with Previous Studies  

The findings of this study are consistent with 

previous research on the hepatoprotective 

effects of plant extracts. For example, 

Domitrović et al. (2011) reported that berberine 

exhibited hepatoprotective activity by 

inhibiting TNF-α, COX-2, and iNOS 

expression in CCl4-intoxicated mice, reducing 

liver damage markers and improving liver 

histopathology. Similarly, the hepatoprotective 

activity of flavonoids is well-documented, with 

studies showing their ability to enhance 

antioxidant defenses such as increased activity 

of superoxide dismutase (SOD), catalase 

(CAT), glutathione peroxidase (GPx), and 

glutathione (GSH) levels, combating free 

radicals and inducing cellular stress defense 

systems (Fan et al., 2018; Tacke et al., 2009). 

The results of this study align with the 

findings of Purlungan (2018), who 

demonstrated the antioxidant activity of ethanol 

extract of mobe leaves using the ABTS method. 

The IC50 values indicated a strong effect, 

suggesting the potential of mobe leaves as a 

natural source of antioxidants and 

hepatoprotective agents. This study further 

confirms the therapeutic potential of mobe 

leaves by demonstrating significant reductions 

in total bilirubin, ALT, and AST levels in CCl4-

induced rats, corroborating the 

hepatoprotective effects observed in previous 

studies 

3.7.2 Limitations of the Study  

Despite the promising results, this study has 

several limitations. First, the study was 

conducted on a limited number of rats, which 

may affect the generalizability of the findings. 

Future studies should include a larger sample 

size to validate these results. Second, the study 

focused on biochemical and macropathological 

assessments without detailed histopathological 

analysis, which could provide more 

comprehensive insights into the liver's 

structural changes. Third, the study did not 

investigate the molecular mechanisms 

underlying the hepatoprotective effects of 

EEDM, such as the specific pathways involved 

in antioxidant and anti-inflammatory activities. 

Finally, the study was conducted in an animal 
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model, and the findings may not directly 

translate to human applications. Clinical trials 

are necessary to evaluate the safety and efficacy 

of mobe leaf extract in human subjects. 

3.7.3 Future Directions 

Based on the results of this study, further 

research is recommended to explore the 

molecular mechanisms of the hepatoprotective 

effects of the ethanol extract of mobe leaves. 

Investigating the specific pathways involved in 

reducing oxidative stress and inflammation 

could provide deeper insights into its 

therapeutic potential. Additionally, conducting 

histopathological analyses would help to better 

understand the structural changes in the liver 

tissue. Future studies should also consider 

larger sample sizes and include clinical trials to 

evaluate the safety and efficacy of mobe leaf 

extract in humans, potentially leading to the 

development of natural, affordable, and 

environmentally friendly alternatives for liver 

disease therapy. 

CONCLUSION 

This study demonstrates that the ethanol 

extract of mobe leaves (Artocarpus lacucha 

Buch-Ham.) has significant hepatoprotective 

effects in rats induced with carbon tetrachloride 

(CCl4). Administration of the ethanol extract at 

a dose of 400 mg/kg body weight (BW) 

effectively reduced total bilirubin, alanine 

aminotransferase (ALT), and aspartate 

aminotransferase (AST) levels in blood serum. 

Additionally, the macropathological condition 

of the liver improved, approaching normal 

conditions similar to those in the positive 

control group treated with silymarin. 

The findings of this study not only reaffirm 

the traditional use of mobe leaves as a 

medicinal plant but also provide a scientific 

basis for its potential development as a natural 

hepatoprotective agent. The significant 

reduction in liver damage markers and 

improvement in liver condition suggest that 

mobe leaf extract could be an effective 

alternative to synthetic hepatoprotective drugs, 

which often come with adverse side effects. The 

presence of bioactive compounds such as 

flavonoids, alkaloids, tannins, saponins, 

triterpenoids, and glycosides indicates that 

mobe leaves possess strong antioxidant and 

anti-inflammatory properties, making them a 

valuable resource in herbal medicine. 

RECOMMENDATIONS 

Baserd on ther rersurlts of this sturdy, furrtherr 

rerserarch is rercommernderd on ther molercurlar 

merchanisms of ther herpatoproterctiver erffercts of 

ther erthanol erxtract of mober leravers. 

Additionally, clinical trials on hurmans arer 

nererderd to ervalurater ther safe rty and erfficacy of 

this erxtract as herrbal merdiciner. Derverloping 

herrbal produrcts baserd on ther erthanol erxtract of 

mober leravers courld offerr a naturral, affordabler, 

and ernvironmerntally frierndly alterrnativer for 

liverr diseraser therrapy. 
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