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Abstract 

Liver cancer with hepatocellular carcinoma is a serious clinical illness that progresses quickly and has a 

bad prognosis because of increased malignancy. Fibrosis is the precursor of liver cancer, which progresses to 

cirrhosis and carcinoma Diethylnitrosamine (DEN) is a chemical molecule that has been used as a carcinogenic 

agent to promote cancer in test animals because of its strong carcinogenic potential. Herbal plants have long been 

used as inexpensive, effective alternatives to pharmaceuticals in various liver-associated complications since they 

contain many bioactive compounds useful in liver disorders. Hibiscus tiliaceus L. (Malvaceae) contains various 

phytochemicals in the plant extracts such as flavonoids, phenols, alkaloids, tannins, saponins, quinones, 

coumarins, triterpenoids, glycosides, and steroids. Thus, has various health benefits, and medicinal and therapeutic 

values, It could be a source of natural antioxidants, antimicrobials, hepatoprotective compounds, and 

antimutagenic effects. 

The study was designed to study the possible protective role of Iraqi Hibiscus tiliaceus L. ethanol leaves 

extract administered in two different doses on diethylnitrosamine-induced liver carcinoma in male Wistar Albino 

rats. Rats utilized in this study were randomized into 4 groups (six rats per each group); Group I: (Control) Rats 

were administered an oral daily dose of 1ml /kg/day of distilled water for 20 weeks; Group II: rats intraperitoneally 

injected with 70 mg/kg diethyl nitrosamine once per week for 10 continuous weeks; Group III: Rats were 

administered 250mg/kg of Iraqi Hibiscus tiliaceus L.  ethanol leaves extract as chronic oral administration with 

food for 5 days per week for 20 weeks and subsequently intraperitoneal dose of diethylnitrosamine (70 mg/kg) 

once per week for 10 continuous weeks; Groups IV: Rats were administered 500mg/kg of Hibiscus tiliaceus L. 

ethanol leaves extract as chronic oral administration with food for 5 days per week for 20 weeks with subsequently 

intraperitoneal dose of diethylnitrosamine (70 mg/kg) once per week for 10 continuous weeks. The finding 

revealed that Iraqi Hibiscus tiliaceus L.  ethanol leaves extract showed significant reduction (P<0.05) in 

malondialdehyde, alpha-fetoprotein (AFP), alanine aminotransferase (ALT), and aspartate aminotransferase 

(AST), total bilirubin (TSB), pro-inflammatory cytokines include transforming growth factor beta (TGFβ), tumor 

necrosis factor-alpha (TNFα) and significant elevation (P<0.05) of anti-oxidant enzyme superoxide dismutase 

(SOD) in a dose-dependent manner. In conclusion, this study demonstrated that the chemoprotective role of 

Hibiscus tiliaceus L. ethanol leaves extract might be explained by lowered levels of hepatic enzymes, pro-

inflammatory cytokines, and antioxidant levels, as well as decreased levels of alpha-fetoprotein (AFP), gold 

standard for detecting hepatocellular carcinoma. 
Keywords: Hepatocellular carcinoma, Diethylnitrosamine, Hibiscus tiliaceus L. (Malvaceae), Alpha-fetoprotein. 
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 الخلاصة
وضعف   سريع  وتطور  متزايد  خبيث  بسرطان  مصحوبة  حرجة  سريرية  حالة  الكبدية  الخلايا  بسرطان  المصاب  الكبد  سرطان  يعُد 

ي التشخيص. يبدأ سرطان الكبد على شكل تليف ، ويتطور على شكل تليف الكبد ، وينتج عنه السرطان. ثنائي إيثيل نيتروسامين هو مركب كيميائ

ا يستخدم كعامل مسرطن لتحفيز السرطانات في حيوانات التجارب. تم استخدام النباتات العشبية على نطاق واسع كدواء  يعرض نشاطًا مسرطناً قويً 

ياً المفيدة في  بديل بتكلفة منخفضة وآثار جانبية أقل في العديد من المضاعفات المرتبطة بالكبد ، لأنها تحتوي على العديد من المركبات النشطة بيولوج

 الكبد.نبات الكركديه تيليسيوس العراقي تحتوي على مواد كيميائية نباتية مختلفة في المستخلصات النباتية مثل الفلافونويد والفينولات  اضطرابات 
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   مختلفة ، ولها صحية     فوائد لها     والقلويدات والعفص والصابونين والكينون والكومارين والتريتربينويد والجليكوزيدات والمنشطات. وبالتالي ، فإن

للعوامل الطبيعية المضادة للميكروبات ومضادات الأكسدة ويمكن أن تمتلك خصائص كبدية  طبية وعلاجية ، ويمكن أن تكون مصدرًا محتملاً   قيم  

 .ومضادة للطفرات

ن صممت الدراسة لدراسة الدور الوقائي المحتمل لمستخلص الإيثانول لأوراق الكركديه تيليسيوس العراقي. المعطى بجرعتين مختلفتين من سرطا

مجموعات )ستة    4امين في ذكور الجرذان. تم تقسيم الجرذان المستخدمة في هذه الدراسة بصورة عشوائية إلى  الكبد الناجم عن ثنائي إيثيل نيتروس

أسبوعًا ؛ المجموعة   20مل / كجم / يوم من الماء المقطر لمدة    1جرذان لكل مجموعة(. المجموعة الأولى: الجرذان تلقت جرعة يومية فموية قدرها  

أسابيع متواصلة ؛ المجموعة  10ملغم / كغم من ثنائي إيثيل نيتروسامين مرة واحدة في الأسبوع لمدة  70اخل الصفاق بـ الثانية: الجرذان المحقونة د

أيام في   5ملجم / كجم من مستخلص الإيثانول لأوراق كركديه تيليسيوس العراقي كإعطاء عن طريق الفم مع الطعام لمدة    250الثالثة: تلقت الجرذان  

أسابيع   10مجم / كجم( مرة واحدة في الأسبوع لمدة    70أسبوعًا وبعد ذلك جرعة داخل الصفاق من ثنائي إيثيل نيتروسامين )  20الأسبوع لمدة  

مجم / كجم من خلاصة الإيثانول لأوراق كركديه تيليسيوس العراقي كإعطاء عن طريق الفم مع   500متواصلة ؛ المجموعات الرابعة: تلقت الفئران 

مجم / كجم( مرة واحدة في الأسبوع لمدة    70أسبوعًا مع جرعة داخل الصفاق من ثنائي إيثيل نيتروسامين )  20أيام في الأسبوع لمدة  5الطعام لمدة  

الي  أسابيع متواصلة. أظهرت النتائج أن مستخلص الإيثانول لأوراق كركديه تيليسيوس العراقي. أظهر انخفاضًا معنوياً في انزيمات الكبد، إجم  10

تعتالبيل  السيتوكينات الالتهابية  بطريقة  المالوندايلدهايد و  وتقليل  الكبد(  فيتوبروتين  )علامة ذهبية لسرطان  ألفا  مد على يروبين، انخفاض مستوى 

ى إلى:  الجرعة. في الختام أوضحت هذه الدراسة أن الدور الوقائي الكيميائي لمستخلص الإيثانول لأوراق كركديه تيليسيوس العراقي. يمكن أن يعز

لتهابات  انخفاض مستوى ألفا فيتوبروتين  )علامة ذهبية لسرطان الكبد( إلى جانب تقليل الإنزيمات الكبدية ، وخفض مستوى السيتوكينات المؤيدة للا

 ة. ، وتحسين مستوى مضادات الأكسد
 .ين فيتوبروتين ألفاسرطان الخلايا الكبدية ، ديثيل نيتروسامين ، كركديه تيليسيوس ، بروت :الكلمات المفتاحية

 

Introduction 
Hepatocellular carcinoma (HCC), a kind of 

liver cancer, is the third-leading cause of cancer-

related mortality globally (1). Nearly all HCC cases 

are accompanied by cirrhosis or hepatic fibrosis 

brought on by long-term liver damage. Fibrosis and 

cirrhosis are recognized as crucial variables in the 

carcinogenesis of liver tissue and the severity of the 

necrotic-inflammatory tissue damage, the creation 

of fibrosis, and the disease's progression to HCC. 

Each state may include various carcinogenic 

pathways (2). Fibrotic animal models are closely 

associated with testing HCC medicines for their 

efficacy against tumor start and/or progression (3). 

The fibrotic liver is characterized by changed 

hepatic vascularization, extracellular matrix 

composition, and drug metabolism (4). 

Hepatocarcinogenesis, which mimics the 

pathological process of developing HCC in humans, 

includes liver damage, hepatocyte proliferation, 

liver fibrosis/cirrhosis, disorganized vasculature, 

chronic inflammation, and modulations of the 

immune microenvironment in the diethyl 

nitrosamine (DEN) chronically induced HCC rat 

model (5). Nitrosamines including DEN have toxic 

and mutagenic process  Alkylating guanine's N-7 

results in DNA instability and enhanced DNA 

breaking (6)(7), and enhance oxidative stress, DNA 

damage, lipid peroxidation, and protein adduct 

formation by producing reactive oxygen species 

such superoxide (O2) and hydrogen peroxide 

(H2O2) (8,9). 

Phytochemicals, which are bioactive 

substances found in medicinal plants that have 

therapeutic benefits, come in a wide variety. Plants 

have analgesic, anti-inflammatory, antiviral, 

antimalarial, and anticancer properties. (10), Plants 

also produce antioxidative phenolic chemicals like 

flavonoids, which are known antioxidants, to protect 

themselves from oxidative damage brought on by 

ultraviolet (UV) radiation. (11). 

 

 

Sea hibiscus, sometimes known as a cotton tree, is a 

tropical and subtropical mangrove-associated 

coastal plant. H. tiliaceus trees grow quickly, 

reaching a height of 10 m and generating low, 

spreading branches. Heart-shaped and grouped in 

spirals, the leaves. Flowers are bell-shaped, orange-

red in the morning, becoming orange-red in the 

evening, and mauve the next morning. Their heart 

and stigma are maroon in color (12). An increase in 

flavonols and anthocyanins may be the cause of the 

yellow-to-red color shift in flowers. (13). 

Hibiscus tiliaceus L. (Malvaceae) was used as a 

traditional medication to cure typhoid, diarrhea, 

dysentery, ear infections, coughs, chest congestion, 

and dry throat (14), According to the phytochemistry 

test, the H. tiliaceus leaves included phenols, 

flavonoids, tannins, glycosides, terpenoids, and 

steroid chemicals in addition to carbohydrates and 

proteins. (15).  

and the extract of H. tiliaceus was considered to 

have a variety of interesting pharmacological 

properties, including anti-inflammatory, 

anthelmintic, antibacterial, and antioxidant activity, 

and was used as a therapeutic and chemopreventive 

drug (16). 
 

Materials and Methods 
 

Chemicals and drugs 

Diethyl nitrosamine (DEN) obtained from 

Sigma Aldrich 
 

Plant material 

H. tiliaceus L. leaves were collected in 

Master of Regents City, Karbala-Baghdad Rd, 

Karbala, in April 2022, and authenticated By Dr. 

Prof. Khazal Wadi Al-Jubori at the University of 

Diyala/ Collage of Science. 
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Extraction of the plant  

The leaves of the plant were dried in the 

shade at room temperature, then rendered into a fine 

powder by using an electrical mill and weighed. 

The pulverized plant material (roughly 150 

g) was defatted separately with enough hexane 

solvent for 24 hours to remove chlorophyll and the 

hexane soluble compounds like waxy material, 

followed by placing it in the thimble chamber of the 

Soxhlet apparatus and putting it through the soxhlet 

extractor using solvent ethanol (80 %; v/v) To create 

semi-solid material, the extract was filtered and 

concentrated at 30–40°C in a rotary evaporator (17,18).   
 

Phytochemical Screening 

The extract was subjected to a conventional 

procedure for phytochemical screening for 

flavonoids, coumarins, tannins, saponin, and 

terpenoids (19,20). 
 

Experimental animals and treatment 

Twenty -four male albino rats, aged 1-2 

months and weighing an average of (100-150gm), 

were obtained from the animal house of the College 

of Pharmacy/University of Baghdad. Before 

treatment, the animals had a 2-week acclimatization 

period in a typical laboratory setting. Water and a 

regular diet were freely available to them. They were 

kept under normal conditions of temperature (30ºC), 

cycles of light and dark, and humidity. All of the 

experimental experiments were carried out in 

violation of our college's ethical protocol guidelines 

for the care and use of experimental animals. The 

animals were used in this study divided equally into 

four groups, each group with 6 rats they were treated 

as follows: 

Group I: (negative control) received an oral daily 

dose of 1ml /kg/day of distilled water (DW) for 20 

weeks. Group II: (positive control), in which rats 

intraperitoneally (I.P.) were injected with only 70 

mg/kg diethyl nitrosamine (DEN) once per week for 

10 continuous weeks (21). 

Group III: received 250mg/kg (22) of Iraqi H. 

tiliaceus L. ethanol leaves extract as chronic oral 

administration of 1:2000 with food (23) for 5 days per 

week for 20 weeks with subsequently intraperitoneal 

dose of DEN (70 mg/kg) once per week (21) for 10 

continuous weeks. 

Group IV: received 500mg/kg (22) of H. tiliaceus L. 

ethanol leaves extract as chronic oral administration 

of 1:4000 with food (23) for 5 days per week for 20 

weeks with subsequent intraperitoneal dose of DEN 

(70 mg/kg) once per week (21) for 10 continuous 

weeks. 

After 24 h of the end of the experimental period (20 

weeks), all the animals were sacrificed by 

euthanizing rats by diethyl ether anesthesia and then 

by cervical dislocation and in clean test tubes the 

blood samples were collected and allowed to clot 

and centrifuged at room temperature to obtain serum 

and liver tissue obtained for tissue homogenization. 
 

Biochemical assessment 

To determine the levels of the enzymes 

aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), total serum bilirubin 

(TSB), alpha-fetoprotein (AFP), interleukin-1 beta 

(IL-1β) and tumor necrosis factor-alpha (TNF-α), 

the serum was separated by centrifugation for 20 

minutes at 3600 revolutions per minute (rpm). 
 

Preparation of liver tissue homogenate  

After the rat was euthanized by anesthetic 

ether, the liver was quickly excised, rinsed in ice-

cold buffer phosphate saline pH 7.4 to remove 

excess thorough blood and weighed before 

homogenization, and add phosphate buffer saline 

(PBS) to tissue in a ratio 1:9 (1gm of tissue and 9 ml 

of PBS) than the tissue homogenized by 

homogenizer after putting the tube in a beaker 

containing ice. After that the homogenate was then 

centrifuged for 20 min at 10000 rpm using a cold 

centrifuge and the supernatant was utilized for the 

estimation of glutathione peroxidase (GPX), 

superoxide dismutase (SOD), and malondialdehyde 

(MDA) levels. 
 

Enzyme-Linked Immunosorbent Assay  

Using ELISA kits, the quantities of serum 

tumor necrosis factor (TNF-α) and interleukin-1 (IL-

1β), as well as tissue homogenate supernatant, were 

determined. Briefly, the assay plate was prepared 

and filled with the serum, standards, and blank for 1 

hour at 37°C. Following incubation, stop solutions, 

chromogenic substrate, enzyme conjugate, 

biotinylated-specific antibody, and were added in 

that sequence. The optical density (OD) at 450 nm 

was determined using a microplate reader. 
 

Statistical analysis 

Utilizing graph prism version 9, data were 

examined. The mean and standard error of the mean 

were used to express the numerical data. Post hoc 

analysis was used to establish the statistical 

significance of each group's comparison to the 

induction group, and the one-way ANOVA test was 

used to compare each group to all others. All of the 

results given in this study were considered 

significant if the p-value was less than 0.05 (p0.05). 
 

Result 
 

Preliminary Phytochemical Screening of Hibiscus 

tiliaceus ethanol leaves extract 

Testing for flavonoids: involved adding conc. 

H2SO4 and 5ml of diluted ammonia solution to a 

quantity of crude extract. Each extract had a yellow 

coloration that suggested the presence of flavonoids. 

Testing for coumarin: involved adding 10% NaOH 

to the extract and adding chloroform to look for a 

yellow color, which indicates the presence of 

coumarin. 

Test for tannins (Ferric chloride) test: One or two 

drops of 10% ferric chloride were given to 2 ml 
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of the sample in a test tube bluish-black color 

developed so tannins were present. 

Test for saponins: Crude extract was mixed with 5 

ml of distilled water in a test tube and it was shaken 

vigorously leading to a 1 cm foam formation that 

indicates the presence of saponin 

the Salkowski test for terpenoids: 5 ml of extract 

was combined with 2 ml of chloroform, and 3 ml of 

concentrated H2SO4 to make a layer. The contact 

developed a reddish-brown coloration as proof that 

terpenoids were present. 

 

Phytochemicals Hibiscus tiliaceus ethanol 

leaves extract 

Flavonoids + 

Tannins + 

Saponins + 

Terpenoids + 

coumarin + 
 

Effect on Alpha-fetoprotein (AFP) 

Group II (induction by DEN) rats showed 

significant elevation (p<0.05) in the level of AFP 

Mean ±SEM (13.53±0.7872) compared to the 

corresponding level in the control (group I) rats 

Mean ±SEM (1.610±0.05049). 

Group III in which rats have induction by 

DEN and received 250mg/kg of Iraqi H. tiliaceus L. 

ethanol leaves extract revealed a considerable 

decline (p<0.05) in AFP level mean ±SEM 

(7.05±0.3547) compared to the corresponding level 

in group II HCC rats where mean ±SEM 

(13.53±0.7872). 

Group IV in which rats have induction by 

DEN and received 500mg/kg of Iraqi H. tiliaceus L. 

ethanol leaves extract revealed a considerable 

decline (p<0.05) in AFP level mean ±SEM 

(3.09±0.264) compared to the corresponding level in 

group II HCC rats where mean ±SEM 

(13.53±0.7872) as shown in table 1 below and 

Figure 1. 
 

 Effects on alanine aminotransferase (ALT) and 

aspartate aminotransferase (AST) and total serum 

bilirubin (TSB) 

Group II (induction by DEN) rats 

demonstrated a clear rise (p<0.05) in the level of 

ALT, AST, and TSB compared to the corresponding 

level in the control (group I) rats, Mean ±SEM of 

ALT, AST, and TSB were respectively 

(60.16±3.266), (51.03±2.35) and (1.59±0.08449) 

compared to (27.32±0.557), (22.62±0.5702) and 

(0.3982±0.0106). 

Group III in which rats have induction by 

DEN and received 250mg/kg of Iraqi H. tiliaceus L. 

ethanol leaves extract showed significant decrease 

(p<0.05) in ALT, AST, and TSB compared to the 

corresponding level in group II rats where mean 

±SEM of ALT, AST, and TSB were respectively 

(30.83±0.1087), (24.08±0.2614), 

(0.4567±0.009387) compared to (60.16±3.266), 

(51.03±2.35) and (1.59±0.08449). 

Group IV in which rats have induction by 

DEN and received 500mg/kg of Iraqi H. tiliaceus L. 

ethanol leaves extract showed a significant decrease 

(p<0.05) in ALT, AST, and TSB compared to 

corresponding level in group II rats where mean 

±SEM of ALT, AST, and TSB were respectively 

(17.73±0.5083), (16.64±0.3619) and (0.3307 ± 

0.005959) compared to (60.16±3.266), (51.03±2.35) 

and (1.59±0.08449) as shown in table 1 below and 

Figure 1. 
 

Effects on interleukin 1 β (IL1β) and tumor 

necrosis factor α (TNFα)  

Group II (induction by DEN) rats showed 

significant elevation (p<0.05) in the level of (IL1β) 

and (TNFα) compared to the corresponding level in 

the control (group I) rats Mean ±SEM of IL1-β and 

TNFα were respectively (7.363±0.8231) and 

(2276±149) compared to (0.798±0.1018) and 

(367±64.27). 

Group III in which rats have induction by 

DEN and received 250mg/kg of Iraqi H. tiliaceus L. 

ethanol leaves extract showed a significant decrease 

(p<0.05) in the level of (TNF-α) where mean ±SEM 

(1737±33.49) compared to corresponding level in 

group II rats where mean ±SEM (2276±149) and the 

decrease in the level of IL1β that is non-significant 

Mean ±SEM (5.534±0.6136) compared to 

corresponding level in group II rats where mean 

±SEM (7.363±0.8231). 

Group IV, in which rats have induction by 

DEN and received 500mg/kg of Iraqi H. tiliaceus L. 

ethanol leaves extract, showed a significant decrease 

(p<0.05) in the level of (IL1-β) and (TNF-α) where 

mean ±SEM (1.339±0.1382) and (563.9±64.11) 

compared to the corresponding level in group II rats 

Mean ±SEM were respectively (7.363±0.8231) and 

(2276±149) as shown in table 1 below and Figure 2. 
 

Effects on transforming growth factor beta (TGFβ) 

Group II (induction by DEN) rats showed 

significant elevation (p<0.05) in the level of (TGF-

β) Mean ±SEM (342.1±33.75) compared to the 

corresponding level in control (group I) rats Mean 

±SEM (59.57±6.615) 

Group III in which rats have induction by 

DEN and received 250mg/kg of Iraqi H. tiliaceus L. 

ethanol leaves extract showed a significant decrease 

(p<0.05) in the level of (TGFβ) Mean ±SEM 

(177.1±17.76) compared to the corresponding level 

in group II rats where mean ±SEM (342.1±33.75). 

Group IV in which rats have induction by DEN and 

received 500mg/kg of Iraqi H. tiliaceus L. ethanol 

leaves extract showed a significant decrease 

(p<0.05) in the level of (TGF-β) Mean ±SEM 

(59.86±2.366) compared to the corresponding level 

in group II rats where mean ±SEM (342.1±33.75) as 

shown in table 1 below and Figure 2. 
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Effects on malondialdehyde (MDA), superoxide 

dismutase (SOD), and glutathione peroxidase 

(GPX) 

Group II (induction by DEN) rats showed 

significant elevation (p<0.05) in the level of MDA 

Mean ±SEM (5.259±0.4098) compared to the 

corresponding level in the control (group I) rats 

Mean ±SEM (0.7113±0.665). 

While rats have induction by DEN for HCC in group 

II showed a significant decrease (p<0.05) in the level 

of SOD and GPX Mean ±SEM respectively 

(30.13±3.928), (5.179±0.2825) compared to the 

corresponding level in control (group I) rats Mean 

±SEM (106.2±6.693) and (12.56±1.113). 

Group III in which rats have induction by DEN and 

received 250mg/kg of Iraqi H. tiliaceus L. ethanol 

leaves extract showed a significant decrease 

(p<0.05) in the level of MDA Mean ±SEM were 

(3.603±0.2178) compared to the corresponding level 

in group II HCC rats where mean ±SEM 

(5.259±0.4098) while showed non-significant 

increase (p<0.05) in the level of SOD and GPX 

Mean ±SEM were respectively (37.03±2.674) and 

(5.531±0.1307) compared to corresponding level in 

group II HCC rats mean ±SEM were respectively 

(30.13±3.928) and (5.179±0.2825). 

Group IV in which rats have induction by DEN and 

received 500mg/kg of Iraqi H. tiliaceus L. ethanol 

leaves extract, showed a significant decrease 

(p<0.05) in the level of MDA Mean ±SEM 

(0.5145±0.01037) compared to the corresponding 

level in group II HCC rats where mean  

±SEM (5.259±0.4098) and showed a significant 

increase (p<0.05) in the level of SOD Mean ±SEM 

were (78.81±5.004) compared to the corresponding 

level in group II HCC rats mean ±SEM were 

(30.13±3.928) while showed a non-significant 

increase (p<0.05) in the level of GPX Mean ±SEM 

(7.255±0.2820) compared to the corresponding level 

in group II HCC rats mean ±SEM (5.179±0.2825) as 

shown in table 1 below and Figure 2.  

 

Table 1. Effect of low and high doses of Hibiscus tiliaceus L. leaves ethanol extract on serum level of ALT, 

AST, total bilirubin, AFP, IL1β, TNFα and tissue homogenate of MDA, SOD, GPX  

 

  Control group 

(Group I) 

(DEN)Induction 

(group II) 

Group III Group IV 

AFP 1.610±0.05049 13.53±0.7872* 7.05±0.3547# 3.09±0.264# 

ALT 27.32±0.557 60.16±3.266* 30.83±0.1087# 17.73±0.5083# 

AST 22.62±0.5702 51.03±2.35* 24.08±0.2614# 16.64±0.3619# 

TSB 0.3982±0.0106 1.59±0.08449* 0.4567±0.009387# 0.3307±0.005959# 

MDA 0.7113±0.665 5.259±0.4098* 3.603±0.2178# 0.5145±0.01037# 

GPX 12.56±1.113 5.179±0.2825* 5.531±0.1307 7.255±0.2820 

SOD     106.2±6.693 30.13±3.928* 37.03±2.674 78.81±5.004# 

TNFα   367±64.27 2276±149* 1737±33.49# 563.9±64.11# 

IL1β   0.798±0.1018 7.363±0.8231* 5.534±0.6136 1.339±0.1382# 

TGFβ 59.57±6.615 342.1±33.75* 177.1±17.76# 59.86±2.366# 

 

Value are expressed as mean ±SEM; n=6 rats in each group;(*) refer to significant difference in 

groups(p<0.05) compared to group I; (#) refer to significant difference in groups(p<0.05) compared to 

group II 
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Figure 1. Hibiscus tiliaceus L. ethanol leaves extract 

effect in two doses on (A) alpha-fetoprotein (AFP) 

liver cancer marker and on (B) total serum 

bilirubin (TSB) and liver enzyme (C)ALT and 

(D)AST 

 

 

 

 

 

 

 

Figure 1. Hibiscus tiliaceus L. ethanol leaves extract 

in two doses affect inflammatory mediators 

(A)interleukin 1 beta (IL1 beta), (B)tumor necrosis 

factor alfa (TNF alfa), and (D)transforming growth 

factor beta (TGF beta) and on (C) Malondialdehyde 

(MDA) antioxidant enzymes (E) superoxide 

dismutase (SOD) and (F) glutathione peroxidase 

(GPX) 
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Histopathologic examination: 

 
Figure 3. The normal liver architecture of Group 

I: (negative control) received distilled water only. 

H.&E (x100)  
 

 

 

 
Figure 4. Group II, positive control in which rats 

intraperitoneally were injected with (DEN) 

developed HCC, (A) A dilated portal triad with 

extensive dilatation to the branch of the portal vein (

) surrounded by multiple focal necrotic nodules 

(circled), making it lose the normal architecture of 

the liver, with diffused areas of eosinophilic cell 

alteration (   ), (B) Complete loss for the normal 

liver architecture. The central vein (   ) is ruptured 

and disrupted, with the absence of normal hepatic 

cords arrangement (        ). Fibrous tissue is seen (

), (C) Ballooning degeneration of multiple 

hepatocytes ( ), which is a manifestation of 

apoptosis (single-cell necrosis). Complete loss for 

the original liver architecture with the colloid 

formation in more than one area (  ). H.&E (x100) 

 

 
Figure 5. (A) The liver of a rat induced for HCC 

with DEN and treated with 250mg/kg of Iraqi 

Hibiscus tiliaceus L.  ethanol leaves extract 

demonstrated complete disruption for the hepatic 

architecture with diffused areas of hepatocellular 

vacuolar degeneration involving a large area of fatty 

change and cytoplasmic collagen is well-noticed, 

(B) The liver of a rat induced for HCC with DEN 

and treated with 500mg/kg of Iraqi Hibiscus 

tiliaceus L.  ethanol leaves extract demonstrating 

zones of normal liver architecture are noticed 

(encircled), with no evidence of necrosis or hepatic 

cell degeneration. H.&E (x100) 
 

Discussion 
The most prevalent kind of primary liver 

cancer, hepatocellular carcinoma, is distinguished 

by a growing prevalence and a high fatality rate. 

Hepatocellular carcinoma animal models are 

frequently used to research the biology of cancer and 

evaluate new treatments. The pathogenesis of 

human hepatocellular carcinoma, including liver 

damage, chronic inflammation, hepatocyte 

proliferation, liver fibrosis and cirrhosis, 

disorganized vasculature, and modulations of the 

immune microenvironment, is mimicked in the rat 

model of DEN-induced hepatocellular carcinoma, 

preclinical drug testing using the DEN-induced rat 

liver cancer model (2). 

Hepatocarcinogenesis is caused by the 

frequently used hepatocarcinogen DEN, which 

impacts cancer start by causing DNA strand breaks 

and carcinogen adducts by alkylation (24). 

Hepatocellular carcinogenesis caused by DEN is 

influenced by reactive oxygen species (ROS) (25). 

H. tiliaceus possess hepatoprotective and 

antimutagenic characteristics, is a source of natural 

antibacterial agents, and antioxidants, and has 

medical and therapeutic benefits; as a result, it has a 
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wealth of phytochemicals such as terpenoids, 

alkaloids, phenols, and flavonoids (26)(27).  

Therefore, the purpose of the current investigation 

was to examine any potential protective effects that 

an ethanolic leaf extract of H.tiliaceus could have 

against HCC. 

For predicting HCC, alpha-fetoprotein (AFP, or α-

fetoprotein) is recognized as the gold standard. It is 

a big serum glycoprotein that is a member of the 

once-development family (28). It has a half-life of 5-

7 days and is largely produced in the first trimester 

of pregnancy by the fetal digestive tract, vital line 

sac cells, and embryonic liver. After birth, the blood 

content of AFP rapidly decreases, and in adulthood, 

its expression is suppressed. In HCC, AFP is 

increased pathologically (29). 

Our findings demonstrate that the group II 

model of DEN-induced HCC rats, where rats were 

intraperitoneally (I.P.) administered with 70 mg/kg 

(DEN) once per week for 10 continuous weeks 

showed significantly increased levels of AFP as 

compared with the normal control group 

inconsistent with other studies (30)(31). And the 

administration of H.tiliaceus leaves ethanol extract 

caused a significant decrease in AFP level as 

compared with HCC-induced rats in group II in a 

dose-dependent manner. 

The liver function tests include Alanine 

aminotransferase (ALT), aspartate aminotransferase 

(AST), and total bilirubin. (TBS), These tests can 

locate liver damage, and the pattern of increase can 

help with a differential diagnosis (32,33). While AST 

is present as cytosolic and mitochondrial 

isoenzymes and is present in the liver, cardiac 

muscle, skeletal muscle, kidneys, brain, pancreas, 

lungs, leucocytes, and red cells, ALT is a cytosolic 

enzyme that is found in high amounts in the liver. In 

most cases of liver illness, when both enzymes are 

primarily active in the cytosol of hepatocytes, ALT 

is often greater than AST (34). These enzymes are 

released into the bloodstream in response to cell 

death and hepatocellular damage. Normal males 

have greater AST and ALT readings than normal 

females. (35)(36). They are important indicators that 

are frequently employed in animal research to 

identify and track the development of 

hepatocarcinogenesis (31,37). 

According to our findings in the rat model 

of DEN-induced HCC, group II showed 

significantly increased levels of ALT, AST, and 

TSB as compared to the normal control group 

consistent with other studies (21)(30)(31), and the 

administration of H.tiliaceus leaves ethanol extract 

cause a significant decrease in the levels of ALT, 

AST, and TSB in a dose-dependent manner as 

compared with HCC induced rats in group II. 

 

 

 

 

 

Under a variety of pathological 

circumstances, oxidative stress is a key component 

in the development of HCC, ROS-induced oxidative 

stress damages hepatocytes and increases 

inflammation (38). 

A typical indicator of oxidative stress and the 

antioxidant state in cancer patients is the quantity of 

malondialdehyde (39,40). Our study shows that the 

DEN-induced HCC rat model in group II showed 

significant elevation in the levels of MDA as 

compared with the normal control group consistent 

with other studies (21)(30). the administration of 

H.tiliaceus leaves ethanol extract caused a 

significant decrease in the level of MDA in a dose-

dependent manner as compared with HCC-induced 

rats in group II due to its high contents of 

polyphenols and flavonoids (41,42). 

The most significant antioxidant enzyme in 

aerobic cells, superoxide dismutase (SOD), 

eliminates superoxide radicals. SOD catalyzes the 

dismutation of molecular oxygen and hydrogen 

peroxide. The primary enzyme that breaks down 

hydrogen peroxide into water in cells is glutathione 

peroxidase (GPX). SOD and GPX can directly 

counteract the oxidant onslaught and shield cells 

from DNA damage (43,44). 

The DEN-induced HCC rat model in group II 

showed a significant decrease in the levels of SOD 

and GPX as compared with the normal control group 

in consistent with other studies (30)(31). 

The administration of H.tiliaceus leaves ethanol 

extract caused a significant increase in the levels of 

SOD at a dose of 500mg/kg (42). 

The production of proinflammatory TNF 

and IL1 in response to tissue damage is linked to an 

acceleration of the cell cycle, oxidative stress-

induced DNA damage, and regulation of tumor 

development in HCC (45). Our findings are similar to 

prior research in that group II in the DEN-induced 

HCC rat model displayed significantly higher levels 

of proinflammatory TNF and IL1 than the healthy 

control group (30)(31). The administration of 

H.tiliaceus leaves ethanol extract caused a 

significant decrease in the levels of TNFα in a dose-

dependent manner as compared with HCC-induced 

rats in group II, and cause a significant decrease in 

the levels of IL1β when administered only in dose 

500mg/kg as compared with HCC induced rats in 

group II (22). 
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Malignant cells may frequently decrease 

their suppressive TGF-β signaling by changing the 

expression of its receptors. TGF-β controls various 

inflammatory processes, which typically result in 

the suppression of cellular activities, including 

proliferation, differentiation, and surviving 

carcinogenesis (46). Recently, it was claimed that 

TGF-β enhanced the potential for improved 

chemoresistance by inducing the expression of drug-

efflux transporters via activation of the PXR nuclear 

receptor for xenobiotics (47). Our findings are similar 

to prior research in that group II in the DEN-induced 

HCC rat model had significantly higher levels of the 

cytokine TGF-β relative to the normal control group 
(48), administration of H.tiliaceus leaves ethanol 

extract caused a significant decrease in the level of 

TGF-β in a dose-dependent manner as compared 

with HCC induced rats in group II. 
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