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Abstract 

 

One factor can trigger the growth and development of cancer cells is free radicals that are from carcinogenic compounds such as 

dimethylbenz (α) anthracene (DMBA). The use of plant extracts as a preventive or curative in cases of tumors/cancer has been reported, 

however there is no reports about the in vivo study  for Sphagneticola trilobata plant. S. trilobata is an herbal plant that has 

pharmacological activities, potential to be developed as anticancer agent. This study aims to examine the anticancer effect of the 

methanol extract of S. trilobata leaves using histology observation on Wistar rat (Rattus novergicus) kidney which was induced by 7,12 

dimethylbenz [α] anthracene (DMBA). The study used a completely randomized design with female rats (15 rats) grouped into 5 treat-

ment groups, namely (i) the normal treatment group (KN), (ii) the DMBA-only treatment group (negative control, K(-)), (iii) the first 

dose (200 mg / kg BW) treatment group (KI), (iv) the second dose (300 mg / kg BW) treatment group (KII), and (v) the third dose (400 

mg / kg BW) treatment group (KIII). DMBA was given orally at a concentration of 18 mg / kg BW for 4 times then continued for the 

extract. The results showed that cell damages (degeneration, necrosis and inflammation) were found mostly in negative controls. The 

dosage of 200 mg / kg BW of S. trilobata extract was the optimum dose in this study which was able to inhibit histological damage of 

kidney organs exposed to carcinogens DMBA by decreasing the level of degeneration, necrosis and inflammation. 
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1. Introduction  
 
The main cause of cancer is not known with certainty; however one of the factors that may trigger the growth and development of cancer 

cells is free radicals. Free radicals can be induced from several carcinogenic compounds such as benzo pyrene and dimethylbenz (α) 

anthracene (DMBA). Benzo (α) pyrene and DMBA can easily insert into deoxyribonucleic acid (DNA), causing genetic mutations that 

trigger the growth of cancer cells [1] [2]. The discovery of new anticancer agent by exploring natural ingredients has the potential to be 

developed, particularly in the use of herbal medicines. Previous studies have shown certain compounds in plants can inhibit or even kill 

cancer cells so that they have the potential as an anticancer agent [3] [4] [5]. One of the plant that has the potential as an anticancer is 

Sphagneticola trilobata [6] [7]. [3] states that the methanol extract of Sphagneticola trilobata leaves contains bioactive steroid compounds 

that have cytotoxic activity against in vitro cancer cell. As far as literature review on S. trilobata, there is no scientific data on the use of 

Sphagneticola trilobata as an anti-tumor / anti-cancer agent in vivo in view of histological preparat of renal mammals. Thus, this study 

aimed to investigate the potential of S. trilobata leaves as an anticancer agent in vivo in view from histological description of renal 

mammal (Rattus novergicus) that induced by 7,12 dimethylbenz [α] anthracene (DMBA). 

2. Methods 

The main material (leaves of S. trilobata) was collected from Langsa, Aceh. Rattus novergicus was obtained from Roemah Mencit Me-

dan, Indonesia, and compound DMBA was purchased from Sigma Alderich Singapore. The research was performed at the Universitas 

Samudra. However, the histological preparat of renal was made at the anatomical pathology laboratory, faculty of medicine, Universitas 

Sumatera Utara.  

The S. trilobata extract was prepare using the method which suggested by [2]. Briefly, leaves samples were dried for   ± 7-10 days and 

cut into small pieces before soaking in methanol for 3 days. Preparation of DMBA Carcinogen Suspension was dissolved in olive oil with 

a concentration of 18 mg/kg BW of animals. 

The animals used in this study were 15 female white rats of the Rattus Norvegicus type, body weight ± 160 grams, aged 5-6 months. The 

animals were divided into 5 groups, each consisting of 3 animals. DMBA induction was carried out at a concentration of 18mg/kg BW of 
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test animals [8] and continued with the provision of methanol extract of S. trilobata leaves. The dose given was below the LD50 value 

according to the research of [9]. The treatments in this study were grouped into (i) rats in the normal treatment group (KN), (ii) rats  in 

the DMBA treatment group only (negative control, K (-)), (iii) rats in the first treatment group (200 mg/kg BW) KI, (iv) rats in the treat-

ment group dose II (300 mg / kg BW) K-II, and (v) rats in the treatment group dose III (400 mg/kg BW) K-III. 

Histological preparats were made using the fixation method. The specimens were cut in a representative manner and then immediately 

fixed with 10% formalin for 3 hours, washed under running water 3-5 times for 15 minutes. Then proceed with the triming and 

dehydration process by alcohol with a level of 70%, 80%, 90%, and 100%, each for 1 to 2 hours. Furthermore, the specimens were soak 

with toluene for 1 to 2 hours and xylol immersion. The last stage was paraffin embedding process before staining process in hematoxylin. 

Furthermore, tissue closure is carried out by giving sufficient entellent (adhesive) to the object glass and covered with a cover glass. The 

respons in this study were analyzed by one way ANOVA (Software SPSS, 25). 

 
3. Results and Discussion 
 
The change in body weight of R. novergicus during treatment is shown in figure 1. In general, the body weight of R. novergicus for the 

normal control group (KN) showed a higher body weight compared to the treatment group. 

 
   

Fig 1. The average of R. novergicus body weight during 60 days treatment 

 

The histological changes of R. novergicus kidney during treatment are shown in Figure 2. The  degenerative damage, necrosis,  and 

inflammation are shown in figure 2. 

 

              

A. KN group without treatment. 10x magnification (HE).   B. KN group without treatment. 40x (HE) magnification. 
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C. Control (-) DMBA treatment (K (-)). 10x magnification 

(HE). 

  D. Control (-) DMBA treatment (K (-)) with 40x enlarge-

ment (HE). a. Necrosis, b. Degeneration, c. Inflammation 

     
     

E. Treatment I (K-I) (200mg / kg BW). 10x magnification 

(HE) 

  F. Treatment I (K-I) (200mg / kg BW). 40x (HE) magnifi-

cation. a. Necrosis, b. Degeneration, c. Inflammation 
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G. Treatment II (K-I) (300mg / kg BW). 10x magnification 

(HE). 

 H. Treatment II (K-I) (300mg / kg BW). 40x (HE) magni-

fication. a. Necrosis, b. Degeneration, c. Inflammation 

          

           
 

 

I. Treatment II (300mg / kg BW). 40x (HE) magnification. 

a. Necrosis, b. Degeneration, c. Inflammation 

 

 

  

 

     

J. Treatment III (400mg / kg BW). 10x magnification 

(HE). 

K. Treatment III (400mg / kg BW). 40x (HE) magnifica-

tion. a. Necrosis, b. Degeneration, c. Inflammation 
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Fig 3. The number of kidney cells that have degenerated with One Way ANOVA 

 

                            
 

Fig 4. The number of necrotic cell on kidney with One Way ANOVA 

 

                          
 

Fig 5. The number of cells that experience inflammation with One Way ANOVA 
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In figure 3, 4 and 5, the negative control group shows higher degenerative damage, necrosis and inflammation than the other groups. This 

is due to the influence of DMBA carcinogens which can change normal tissue into cancer tissue through the free radical mechanism. 

DMBA is a carcinogen that can increase the level of cell necrosis so that cells die quickly. In treatment groups I, II, and III with the pro-

vision of S.trilobata leaf extract was able to decrease the level of necrosis. 

 

The mechanism of carcinogenic DMBA occurs through metabolic activation (biotransformation). Metabolic pathway of DMBA by acti-

vation of the enzyme cytochrome P450 forms proximate carcinogens and ultimate carcinogens. Cytochrome P-450 and microsomal 

epoxide hydrolase (mEH) metabolize DMBA into two metabolites, namely electrophilic metabolites and metabolites that are capable of 

forming DNA adducts (DNA that binds to carcinogenic compounds) [10] According to [11], S. trilobata has a chemopreventive effect on 

breast cancer with Rattus novergicus test animals which is strengthened by data on decreasing ALT and creatinine levels in R. novergicus 

induced by DMBA. [12] reported that secondary metabolites of flavonoids and steroids have the potential to prevent and treat cancer 

with high cytotoxic activity using the Brine Shrimp Lethality Test (BSLT) method. 

Sphagneticola trilobata contains metabolite compounds such as flavonoids and steroids that have the potential to prevent and treat cancer 

[6]. The role of plant compounds as prevention and repair by preventing karsinogens from reaching the target location (initiation), 

inhibiting malignant transformation of cells during the promotion or progression phase so that the growth of proliferating cells is not 

controlled so that cancer cells will be inhibited from metastasizing. As for the way the prentive agent works by reversing, suppressing, 

preventing progression of cancer, one of which is by preventing the process of angiogenesis of tumor cells and the process of metastasis. 

Degeneration is a change in morphology and a decrease in organ function caused by fat accumulation and exposure to a chemical found 

in the cytoplasm, so that the cells appear edematous with clear and wide cavities. Under the microscope view, it appears that the cell 

nucleus is thinning and shrinking and its location is more towards the edge [13]. Necrosis is the loss of the cell membrane and the 

cytoplasm breaking down to form particles. Cell necrosis is characterized by a cytoplasm that appears more eucinophilic with 

accumulation of nuclear chromatin with a smaller, more basophilic nucleus. Necrosis is characterized by reduced color absorption by the 

nucleus and the release of tubular cells into the lumen. Inflammation in organs is a response from an organism that has been injured due 

to chemical compounds or other pathogens.Inflammation can be caused by infection in the organ or injury. According to research, acute 

inflammation is characterized by cells shrinking and clumping together [13]. 

4. Conclusion 

The study concluded the optimum dosage of the extract S.trilobata which is able to inhibit the histo-logical damage of the kidney organs 

exposed to carcinogens DMBA is in the treatment I with a dose of 200mg / kgBW with a decrease in the level of degeneration, necrosis 

and inflammation. The highest degeneration, necrosis and inflammation treatment was found in negative control. 
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