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1. Introduction  

Breast cancer or mammary carcinoma is a 

malignancy in breast tissue that can originate from the 

ductal epithelium or its lobules. Breast cancer arises 

as a result of the proliferation of abnormal cells, which 

are the result of gene mutations with differentiation in 

shape, size, and function from the original body cells. 

This gene mutation is triggered by the presence of a 

foreign material that enters the body, such as 

radioactive, free radicals, or carcinogenic, originating 

from external and internal to the body. The threat of 

cancer is often increasing with unhealthy lifestyle 

changes such as smoking, consumption of fast food, 

environmental pollution, and depletion of the ozone 

layer. Breast cancer is currently one of the most 

common types of cancer suffered by women, with the 

highest prevalence in all countries in the world. The 

prevalence of breast cancer mortality in 2011 

worldwide was 508,000 women.1-5  
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A B S T R A C T  

Background: Breast cancer is currently one of the most common types of 

cancer suffered by women, with the highest prevalence in all countries in the 
world. Herbal plants are thought to increase the immune system against 

tumors, one of which is okra (Abelmoschus esculentus) has the potential as 

an anti-tumor and anti-carcinogenic. This study aimed to assess the efficacy 
of ethanol okra extract on granzyme expression and tumor mass diameter in 

mammary adenocarcinoma of rats treated with adriamycin-
cyclophosphamide chemotherapy. Methods: This study is an experimental 

study using 28 Sprague Dawley Rats. Data analysis was performed with 
SPSS version 21 to assess differences in granzyme expression and tumor 

size. Results: The combination of chemotherapy and okra fruit extract (P3) 
showed optimal potential in increasing granzyme expression and reducing 

mammary tumor size. Conclusion: The okra fruit extract has potential in 
the treatment of mammary carcinoma by increasing the expression of 

granzymes so as to reduce the size of breast carcinoma tumors in vivo. 
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Management of breast cancer depends on the type 

and stage experienced by the patient. Surgery, 

radiotherapy, cytostatics, immunotherapy, and 

hormonal therapy are modalities of breast cancer 

therapy. Chemotherapy has side effects that damage 

the liver, kidneys, heart, and other organs of the body, 

as well as immunosuppressive effects. In addition, to 

the high cost of cancer treatment, people are starting 

to leave conventional cancer treatment modalities. 

People are trying to find other ways of treatment or 

complementary therapies for psychological and 

economic reasons, with minimal side effects in dealing 

with cancer. Complementary alternative medicine 

(CAM) is a therapy used as a complement or as an 

adjunct to conventional therapy. Complementary 

therapy can be combined or integrated with 

conventional therapy, so complementary therapy is 

also referred to as integrative therapy. One type of 

complementary therapy is the use of fruit or medicinal 

plants (herbs).6-9 

Okra (Abelmoschus esculentus) is one of the most 

widely used medicinal plants. This plant began to be 

used to treat various diseases, such as cancer. Okra 

(Abelmoschus esculentus L. (Moench) is commonly 

known as lady finger, which is cultivated as an 

important vegetable crop because it acts as a source 

of carbohydrates, minerals, and vitamins such as 

potassium, sodium, magnesium, and calcium. In okra 

plants (Abelmoschus esculentus), there are lectins that 

have the potential as anti-tumor and anti-

carcinogenic. Lectins are a heterogeneous group of 

proteins of non-immune origin capable of recognizing 

and reversibly binding mono or oligosaccharides and 

glycoconjugates. Lectins also play a role in modulating 

various cellular pathways, including cell apoptosis.10-

14 This study aims to explore the potential of okra fruit 

extract (Abelmoschus esculentus) against mammary 

carcinoma through granzyme activation and tumor 

size in vivo. 

 

2. Methods 

This study is an experimental study with a post-

test-only approach with a control group design. The 

research subjects were female rats (Rattus norvegicus), 

Sprague Dawley strain 5 weeks old, and weighing 100-

150 grams. A total of 28 rats were grouped into 4 

groups (each 7 rats/group), K : Control group, DMBA-

induced rats at a dose of 20 mg/KgBW, 2 times a week, 

for 5 weeks via gastric probe, P1 : Treatment group 1 , 

rats induced with DMBA at a dose of 20 mg/KgBW, 2 

times a week, for 5 weeks through a gastric probe, 

after a lump appeared, received AC chemotherapy 

(adriamycin-cyclophosphamide), P2 : Treatment group 

2, rats induced with DMBA at a dose of 20 mg /KgBW, 

2 times a week, for 5 weeks through a gastric probe, 

after a lump appears, receive Abelmoschus esculentus 

150 mg/kg/day, P3 : Treatment group 3, rats induced 

by DMBA at a dose of 20 mg/KgBW, 2 times a week, 

for 5 weeks through a gastric probe, after a lump 

appeared, received AC chemotherapy and 

Abelmoschus esculentus 150 mg/kg/day. This study 

was approved by the Medical and Health Research 

Ethics Committee, Faculty of Medicine, Universitas 

Diponegoro, Semarang, Indonesia.  

4 kg of okra fruit that has been washed and air-

dried at room temperature to meet the requirements of 

simplicia water content in general. The dried simplicia 

was then powdered until smooth and sieved with a 

B30 sieve. The manufacture of ethanolic extract of 

okra fruit was done by maceration, where the okra 

fruit powder was put into a brown bottle and added 

ethanol until it was submerged, then stirred and left 

for 1 night. Take the filtrate and soak the residue again 

with ethanol until a clear filtrate is obtained. The 

obtained filtrate is separated by a rotary evaporator to 

obtain a condensed extract. 

Experimental animals were killed with chloral 

hydrate, then placed on their backs on a fixation mat, 

and all four legs were fixed with a needle. The skin on 

the tumor was rubbed with 70% alcohol, and then an 

incision was made with straight scissors to remove the 

tumor. The tumor was placed in a small petri dish that 

had been washed with physiological saline and placed 

on ice. Then take/cut the tumor tissue that is still 

good, namely the part without necrosis (usually in the 

periphery if the tumor is large) as much as possible to 
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produce a tumor slurry of at least 1 ml and put it in 

another small petri dish. The solid tumor residue was 

put into a formalin bottle for histopathological 

preparation. Adenocarcinoma slices were placed in 

buffered formalin solution (10% formalin solution in 

sodium acetate buffer until pH 7.0 was reached). 

Network fixation time 18-24 hours. After fixation is 

complete, the tissue is put in an aqua dest solution for 

1 hour for the fixation solution removal process. 

Adenocarcinoma slices were placed in graded 

concentration alcohol. The tissue was then immersed 

in the alcohol-xylol solution for 1 hour and then in 

pure xylol solution for 2x2 hours. The tissue was put 

in liquid paraffin for 2x2 hours. The tissue is planted 

in solid paraffin, which has a melting point of 56-580C. 

Wait until the paraffin is solid. The tissue in paraffin 

was cut to a thickness of 6 microns with a microtome. 

The tissue pieces were attached to a slide that had 

previously been smeared with polylysine as an 

adhesive. The tissue on the slide is heated in an 

incubator at 56-580C until the paraffin melts. 

Furthermore, immunohistochemical staining was 

performed to assess the expression of granzyme.  

After the data is collected, data cleaning, coding, 

and tabulation are carried out. Data analysis includes 

descriptive analysis and hypothesis testing. In the 

descriptive analysis, the diameter of the tumor mass 

and the expression of the Granzyme adenocarcinoma 

mammary were presented in tabular form of mean and 

standard deviation. Then the data normality test was 

carried out with the Shapiro-Wilk test. The hypothesis 

test used was the One-Way ANOVA test, followed by 

the Post-Hoc Test to determine the differences between 

groups. The limit of the degree of significance is if P < 

0.05 with a 95% confidence interval. Data analysis was 

carried out with SPSS software version. 21.0 for 

Windows. 

 

3. Results 

Table 1 presents the granzyme expression data 

between groups. Groups P1, P2, and P3 showed 

greater granzyme expression than group K. Groups P1 

and P3 had higher granzyme expression than group 

P2. The combination of chemotherapy and okra fruit 

extract (P3) showed optimal potential in increasing 

granzyme expression. Table 2 presents data on tumor 

diameters between groups. Groups P1, P2, and P3 

showed a smaller tumor size than group K. Groups P1 

and P3 had a smaller tumor size than group P2. The 

combination of chemotherapy and okra fruit extract 

(P3) showed optimal potential in reducing tumor size. 

 

Table 1. Granzyme expression between groups. 

Group Granzyme expression (%) 
(Mean ± SD) 

K 15.38 + 1.35 

P1 25.00 + 1.09* 

P2 16.60 + 1.16* 

P3 26.52 + 0 ,73* 

                          * post hoc LSD VS K, p < 0.05). 

 

Table 2. Tumor mass comparison between groups. 

Group  
Tumor mass diameter (%) 

Mean ± SD 

K 6.45 + 0.58 

P1 5.05 + 0.72* 

P2 6.22 + 0.56* 

P3 3.63 + 0.82* 

* post hoc LSD VS K, p < 0.05). 
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4. Discussion 

Lectins play a role in modulating various cellular 

pathways, including apoptosis. The biological 

activities of lectins include the ability to stop the cell 

cycle in the G1 and G2/M phases and activate caspase 

cascades. In addition, lectins in okra are excellent 

agents for studying glycosylation patterns. Post-

translational modifications such as glycosylation play 

an important role in determining protein function. And 

may play a role in disease development.15 Changes in 

the glycosylation pattern of cell surface proteins are 

associated with tumor development. Due to their cell 

surface expression, oligosaccharide epitopes of 

glycoproteins and glycolipids are recognized by the 

membrane-anchored carbohydrate recognition 

domains of various molecules, including lectins.16 

Binding of these lectins to oligosaccharide epitopes in 

tumor cells can activate cell death via apoptosis. 

Lectins from various sources have shown anti-tumor 

and anti-carcinogenic activity in increasing the 

function of mononuclear cells around cancer cells as 

effectors against cancer cells by looking at the 

products they secrete (e.g., granzyme and perforin).17 

Malignant transformation is often associated with 

changes in the pattern of cell surface glycosylation. 

Cancer development involves impaired cell cycle 

regulation, which, in turn, may contribute to altered 

expression of cell surface carbohydrates. Because of 

its anti-tumor effect, carbohydrate-binding lectins are 

the focus of attention in cancer biotherapy research. 

Breast cancer is the most frequently diagnosed 

invasive malignancy and the second leading cause of 

cancer-related death in women worldwide. Breast 

carcinogenesis may involve quantitative as well as 

qualitative changes in the expression of carbohydrates 

on the cell surface.18 Therefore, lectins can provide a 

useful strategy for early detection and/or as a 

complementary therapy or adjuvant therapy for 

human breast cancer. Granzyme will activate 

endogenous procaspases in target cells. Caspase 

activity is part of the general apoptotic death 

pathway.19 Caspases will activate DNAase, which 

causes DNA damage during apoptosis, so what will 

happen is the shrinking of the cell's organelles and 

nucleus.20 

 

5. Conclusion 

The okra fruit extract has potential in the treatment 

of mammary carcinoma by increasing granzyme 

expression so as to reduce the size of breast carcinoma 

tumors in vivo.  
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