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Abstracts: Ovarian Cancer (OC) is a global health crisis and one of the deadly gynecological cancers among women 

worldwide. According to 2008-2012 U.S. cancer statistics, 12.7 per 100,000 women were newly diagnosed with ovarian cancer. 

During that same time period, the death rate was 7.7 per 100,000 women (Garcia et all, 2007, Wasana Sumanasekera et al 

2018). Despite advances in medical and surgical treatment, attempts at early diagnosis, and a clearer picture of the etiology of 

this disease, increases in long-term survival have been small (Michael G et al, 1995). Because ovarian cancer is usually found 

at an advanced stage, the survival rate is lower than for other types of cancer (such as breast cancer) that are easier to detect at 

an early stage. If ovarian cancer is found early and treated, survival rates improve to more than 90%. (Janet M et al. 2011). 

Data from various immuno-hystochemical researchs, in epithelial ovarian carcinoma (EOC) showed that protein expresion is 

able to predict the level of progessivity and respond of chemotherapy. The aim of the study is to evaluate the relationship 

between protein expresion of Bcl-2 mRNA, p53 mRNA, Caspase-9 mRNA, Caspase-3 mRNA and NGX6 mRNA in various 

prognostic factors and respond of cysplatin based chemotherapy for ephithel ovarian cancer (EOC). Result showed there were 

positive relationship between Bcl-2 mRNA and P53 mRNA with the hystological type, Grade and clinical stage of EOC, 

however there was a negative relationship with Caspase-9 mRNA, Caspase-3 mRNA dan NGX6 mRNA, especially for 

Caspase-9 mRNA showed signicantly lower (p=0.024). The study demonstrated a negative relationship between NGX6 mRNA, 

BCl-2 mRNA and P53 mRNA expresion with the respond of Chemotherapy to EOC, however there was a positive relationship 

between Casp9 mRNA and Casp3 mRNA. Summeries Various level and grade of Ovarian carcinoma have positive 

relationship with the expresion of Bcl-2 mRNA, p53 mRNA, and negative relationship with Caspase-9 mRNA, Caspase-3 

mRNA and NGX6 mRNA. The study demonstrated a negative relationship between NGX6 mRNA, Bcl-2 mRNA and P53 

mRNA expresion with the respond of Chemotherapy to EOC, however there was a positive relationship between Casp9 mRNA 

and Casp3 mRNA. 
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1. Introduction 

Ovarian cancer is one of the most common causes of death 

from gynecological tumors. Ovarian cancer includes primary 

lesions that grow in the normal structure of ovarian tissue, 

and secondary cancer lesions originating from other parts of 

the body. 70% of all ovarian cancers are epithelial type 

ovarian cancers, or referred to as ovarian carcinomas [11, 

18]. 

Although therapeutic outcomes have developed 

significantly in many solid cancers, the survival rate for 

women with ovarian carcinoma has only increased slightly 

since platinum-based therapy was discovered more than 30 
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years ago, and eventhough there has been progress in 

reducing ovarian cancer incidence and mortality overall, 

further research is needed to determine the source of racial 

disparities and identify effective mechanisms for early 

ovarian cancer detection and prevention [2, 12, 15, 16]. More 

than 70% of cases of ovarian carcinoma are diagnosed in an 

advanced stage due to lack of specific symptoms at an early 

stage. The survival rate for early stages is more than 90%, 

while in advanced stages it is less than 30%. 

Data from various studies by immunohistochemistry in 

ovarian carcinoma shows that tumor markers/protein 

expression are thought to predict the level of progression and 

chemotherapy response and can facilitate ovarian carcinoma 

classification. Several proto-oncogens, tumor suppressor 

genes, and genes associated with apoptosis including Bcl-2, 

Bax, p53, p21, myc, ras, and HER-2/neu have been 

extensively studied in ovarian tumors [4, 8, 9, 19, 20]. 

Considering the heavy burden of ovarian cancer on women's 

health, preventive measures as well as health education and 

early detection in high risk groups of women are highly 

recommended. Although some risk factors cannot be 

changed, a focus on preventable risk factors may reduce the 

risk of ovarian cancer. More studies are needed to explore the 

role of unclear risk factors in ovarian cancer occurrence [10, 

14]. 

Messenger RNA (mRNA) is a copy of the transcription of 

genes in DNA, and provides important information for 

protein molecules to be synthesized. mRNA is considered a 

protein chemical blueprint, because mRNA carries 

information from DNA to form protein strands. The main 

function of mRNA is to carry genetic codes from DNA in the 

cell nucleus to the ribosomes in the cytoplasm. mRNA binds 

to ribosomes in the cytoplasm and will determine the primary 

structure of a protein. Messenger RNA (mRNA) is a type of 

single strand RNA carrying information used to synthesize 

proteins [20]. Messenger RNA expression across different 

cell types was confirmed in primary ovarian cancer explans. 

As ovarian cancer is confined to the peritoneal cavity in most 

cases, the results create the basis of applications in which the 

tumor micro invirontment is transiently modified through 

protein expression [21]. 

NGX6 has a very important role as tumor suppressor in 

colon cancer, nasopharyngeal cancer and breast cancer, but 

the effect of NGX6 on the ovary is unclear. NGX6 is lowly 

expressed in nasopharyngeal carcinoma, and it can inhibit the 

proliferation and invasion of nasopharyngeal carcinoma cells, 

whose expression is positively correlated with the survival 

and prognosis of patients with nasopharyngeal carcinoma 

[22, 23]. NGX6 is down-regulated in colorectal carcinoma, 

also in tumors that have metastasis and is associated with the 

clinical condition of the disease [24, 26]. In breast cancer 

NGX6 protein and mRNA levels were found to be lower in 

patients with tamoxifen resistant tumors compared to those 

who were sensitive. Tamoxifen has the ability to reduce 

proliferation, increase apoptosis and induce G1 arrest. NGX6 

regulates the Smad family inside and outside the 

mitochondria which causes the release of cyclin D which 

plays a role in apoptosis [26]. 

What are the expressions of p53, Bcl-2, caspase 9, caspase 

3, and NGX6 mRNA in ovarian carcinoma and the 

relationship of the expressions of p53, Bcl-2, caspase 9, 

caspase 3, and NGX6 mRNA with various prognostic factors 

for the success of ovarian carcinoma therapy is. How the 

relationship of the expressions of p53, Bcl-2, caspase 9, 

caspase 3, and NGX6 mRNA expression with the response of 

ovarian carcinoma therapy is. 

The aim of this study is discovering the relationship 

between the expressions of mRNA p53, Bcl-2, Caspase 9, 

Caspase 3 and NGX6 with the response of ovarian carcinoma 

therapy, as well as looking into the relationship with various 

prognostic factors of ovarian carcinoma therapy. 

2. Material and Methods 

This research was conducted from September 2016 to June 

2020 at the Department of Obstetrics and Gynecology, Dr. 

Sardjito Central General Hospital and the Department of 

Anatomy Pathology of the Faculty of Medicine, Public Health, 

and Nursing, Universitas Gadjah Mada of Yogyakarta Indonesia. 

The inclusion criterion in this research were the ovarian 

carcinoma patients, diagnosed and underwent primary surgery at 

the gynecological oncology clinic of Dr. Sardjito Central 

General Hospital. The exclusion criterion were the patients 

suffering from cancer other than ovarian carcinoma, the patients 

who have undergone therapy outside Dr. Sardjito Central 

General Hospital, and patients with incomplete medical records. 

The sampling method used was non-probability 

consecutive sampling with independent variables expression 

of mRNA Bcl-2, p53, caspase 9, caspase 8, and NGX 6. The 

independent variable was the response of ovarian carcinoma 

therapy. 

After being diagnosed clinically during surgery, the 

samples of the operated specimens were sent to the 

Anatomical Pathology Laboratory of the Faculty of 

Medicine, Public Health, and Nursing, Universitas Gadjah 

Mada. The measurement/isolation of mRNA by the RT-

qPCR examination method referred to the Hybrid-R
TM

 

Protocol for total RNA isolation. 

The tabulated research data were then analyzed with SPSS 

16-version for Windows. After that, several tests were 

conducted, including: One sample KS test to determine the 

normality and homogeneity of data, and correlation test using 

the Spearman test, followed by a linear regression test to 

determine the relationship between research variables. The 

data will be presented in tabular and narrative form. 

3. Results 

This research used a prospective cohort design by 

following 46 ovarian carcinoma patients whose ovarian 

tissue specimens were dissected and examined for diagnosis 

establishment (histological type, degree of differentiation, 

and clinical stage support) and biomolecular examination 

(mRNA), then continued to a therapy with platinum-based 
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chemotherapy, and then the therapy response was viewed 

clinically (clinical imaging and complaints) and laboratory 

(Ca-125). 

3.1. Hystologic type 

 

 

Figure 1. mRNA expression of Bcl-2 and p53 and hystologic type. 

There is a positive correlation between the mRNA 

expressions of Bcl-2 and p53 and the histologic type of 

ovarian epithelial cancer; the higher the histologic type, the 

higher the mRNA expressions of Bcl-2 and p53 will be. 

 

 

Figure 2. mRNA expression of Casp-9, Casp-3, and NGX6 and hystologic 

type. 

There is a negative correlation between the mRNA 

expressions of Casp-9, Casp-3, and NGX6 and the histologic 

type of ovarian epithelial cancer; the higher the histologic type, 

the lower the mRNA expressions of Casp-9, Casp-3, and NGX6. 

3.2. Degree of Differentiation 

 

 

Figure 3. mRNA expression of Bcl-2 and p53 and degree of differentiation. 

There is a positive correlation between the mRNA 

expressions Bcl-2 and p53 and the degree of differentiation of 

ovarian epithelial cancer; the higher the degree ofdifferentiation, 

the higher the mRNA expression of Bcl-2 and p53. 

 

 

Figure 4. mRNA expression Casp-9, Casp-3, and NGX6 and degree of 

differentiation. 
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There is a negative correlation between the mRNA 

expressions of Casp-9, Casp-3, and NGX6 and the degree of 

differentiation of ovarian epithelial cancer; the higher the 

degree of differentiation of ovarian epithelial cancer, the 

lower the mRNA expressions of Casp-9, Casp-3, and NGX6. 

3.3. Stage 

 

 

Figure 5. mRNA expression Bcl-2 and p53 and ovarian cancer stage. 

There is a positive correlation between the mRNA 

expressions of Bcl-2 and p53 and ovarian epithelial cancer 

stage; the higher the stage, the higher the mRNA expressions 

of Bcl-2 and p53. 

 

 

Figure 6. mRNA expression Casp-9, Casp-3, and NGX6 and ovarian cancer 

stage. 

There is a negative correlation between the mRNA 

expressions of Casp-9 and Casp-3 and the stage of ovarian 

epithelial cancer; the higher the stage, the lower the mRNA 

expressions of Casp-9 and Casp-3, except NGX6. 

3.4. Chemotherapy Reaction 

 

 

Figure 7. mRNA expression Casp-9 dan Casp-3 and chemotherapy reaction 

in ovarian epithelial cancer. 

There is a positive correlation between the mRNA 

expressions of Casp-9 and Casp-3 and chemotherapy reaction 

in ovarian epithelial cancer; the higher the mRNA 

expressions of Casp-9 and Casp-3, the higher/better the 

reaction to chemotherapy of ovarian carcinoma. 

 

 

Figure 8. mRNA expression NGX6, Bcl2 and p53 and chemotherapy 

reaction in ovarian epithelial cancer. 
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There is a negative correlation between the mRNA 

expressions of NGX6, BcL-2, and p53 and the reaction to 

ovarian epithelial cancer therapy; the higher the mRNA 

expressions of NGX6, BcL-2, and p53, the lower/worse the 

reaction to chemotherapy of ovarian carcinoma. 

In this research, a negative relationship was found between 

the expression of NGX6 mRNA, Bcl-2 mRNA and p53 

mRNA with the therapeutic response to ovarian epithelial 

cancer. The negative therapeutic response value of NGX6 

mRNA expression, Bcl-2 mRNA, and p53 mRNA value was 

higher than the positive response value and positive 

relationship between Casp-9 mRNA and Casp-3 mRNA 

expression with therapeutic response in ovarian epithelial 

cancer to chemotherapy. Positive therapeutic response value 

of Casp-9 mRNA and Casp-3 mRNA expression was higher 

than negative therapeutic response. 

Patients who did not have a hormonal history were 80.4% 

compared to those who had a hormonal history of 19.6%. 

Likewise, patients with no family history of having cancer in 

this research obtained 78.3% greater than patients who had a 

family history. 

A total of 65.2% of patients had histologic type I and 

73.9% of patients with degree II-III differentiation. In these 

patients, stages I-II and III-IV were almost the same, in 

stages III-IV it was slightly larger than stage I-II (56.5% vs 

43.5%). In the inadequate tumor residues there were 71.7% 

compared to those inadequate 28.3%, showing that of all 

cases it turned out that only 28.3% were adequately 

operated inadequately 71.7% because most of the patients 

coming to the hospital were in an advanced stage, and 

obtained malignant cells in its ascites 87.0% 

The positive ascites malignant cells were higher than the 

negative ones, the positive ones were 87% negative 13%. 

The average of p53 mRNA examination was 18.28 with 

standard deviation 9.33, on Bcl-2 mRNA, the average value 

was 20.90 + 7.55. Casp-9 mRNA with mean 10.15 + 4.48, 

Casp-3 mRNA 11.64 + 4.25 and NGX6 mRNA examination 

12.17 + 4.43 

4. Discussion 

In this research, a negative correlation was found between 

NGX6 mRNA expression of 11.98 + 4.38, Bcl-2 mRNA of 

mean 20.52 + 6.95 and p53 mRNA of 18.04 + 9.14 and 

positive therapeutic response to ovarian epithelial cancer. 

The negative therapeutic response was the mean value of 

NGX6 mRNA expression 12.96 + 4.81, the mean Bcl-2 

mRNA 22.50 + 9.96 and the average p53 mRNA 19.29 + 

10.61 the value was higher than the positive response value, 

but there was no statistically significant difference p > 0.05. 

The p53 gene (also called protein 53 or tumor protein 53), 

is a tumor suppressor protein that in humans is encoded by 

the TP53 gene. The p53 has an important role in multicellular 

organisms, where this protein regulates the cell cycle and its 

function as a tumor suppressor that plays a role in preventing 

cancer. P53 is described as "the guardian of genome", "the 

guardian angel gene", and "the master watchman", because of 

its important role in maintaining balance by preventing gene 

mutations [1, 5-7]. P53 IHC is a surrogate marker for p53 

gene mutation in clinical practice. p53 positivity is seen in 

serous EOT, the expression being higher in high-grade serous 

carcinomas and in the advanced stage. It helps to differentiate 

between borderline and malignant tumors and high-grade 

from low-grade serous carcinomas. It can also assist in 

differentiating the endometrioid carcinomas from the serous 

types. Both staining patterns—diffuse staining and null 

positive patterns—are to be analyzed in routine practice. Null 

staining pattern deserves further studies for the association 

with its poorer prognosis. Hence, choosing an antibody clone 

which detects both wild and mutant staining is mandatory for 

p53 IHC. Understanding of p53 staining patterns is 

mandatory to use it along with a panel of other antibodies for 

the correct classification and further research of 

morphologically confusing EOT [17]. 

There was a positive relationship between the expression 

of Casp-9 mRNA and Casp-3 mRNA with the therapeutic 

response of ovarian epithelial cancer to chemotherapy. The 

positive therapeutic response value of Casp9 mRNA and 

Casp3 mRNA expression was higher than negative 

therapeutic response but there was no statistically significant 

difference p > 0.05. 

Caspase is a family of endoproteases that plays an 

important role in the regulatory tissue of inflammation and 

cell death. Caspase activation in the apoptotic process will 

result in the activation or inactivation of substrates which 

drive the signaling sequence that controls the destruction of 

cellular components. In this research, there was a negative 

relationship between the expression of Casp-9 mRNA, 

Casp-3 mRNA, and NGX6 mRNA with the histological 

type of ovarian epithelial cancer. Especially in Caspase-9 

mRNA which statistically showed a significant difference 

p=0.024 

Caspase dysregulation causes a variety of diseases in 

humans including cancer and inflammatory disorders. 

According to the mechanism of action caspase can be divided 

into caspase initiator, e.g., caspase 9, and the excision of 

caspase, e.g., caspase 3 

Activated death receptors will activate caspase 9, as the 

initiator caspase, will immediately initiate apoptosis and 

activate the excitatory caspase like caspase 3, or indirectly by 

initiating an intrinsic pathway in the mitochondria that will 

activate caspase 9 which in turn activates the excitatory 

caspase such as caspase 3, or indirectly by initiating an 

intrinsic pathway in the mitochondria that will activate 

caspase 9 which in turn activates the caspase 3 executioner 

[13]. 

In this research, a positive relationship was found between 

the expression of Bcl-2 mRNA and p53 mRNA with the 

histological type of ovarian epithelial cancer. The higher the 

histological type, the expression of Bcl-2 mRNA and p53 

mRNA was higher, and there was also a positive relationship 

between the expression of Bcl-2 mRNA and p53 mRNA with 

the degree of differentiation of ovarian epithelial cancer. 

In my previous study, it was found that the higher the 
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woman's age, the lower the response of the treatment to 

chemotherapy treatment; and at the age of women < 50 

years, the treatment response was 7.58 times better than the 

age of women > 50 years. In multivariable analysis of age, 

grade, and type of ovarian carcinoma, altogether assessing 

the chemotherapy response, it was found that age (OR. 5.8) 

and type (OR. 4) had a strong influence on cancer 

recurrence [27]. This is in accordance with Fei Deng, et 

al.[3], who argued that life expectancy for elderly women 

suffering from epithelial ovarian cancer is shorter than the 

younger age group. This difference in life expectancy seems 

to be caused by differences in the distribution of type or 

grade in the classification of the International Federation of 

Gynecology and Obstetrics (FIGO) or inadequate therapy [3, 

25]. 

5. Conclusion and Suggestions 

Based on the results of the research, the expressions of 

Caspase 9 and Caspase 3 mRNA are found to be higher in 

ovarian carcinoma patients who have positive response, and 

lower in ovarian carcinoma patients who are not therapeutic 

response. In contrast, the expressions of Bcl-2, p53, and 

NGX 6 mRNAs are found to be higher in ovarian carcinoma 

patients who are not therapeutic response, and lower in 

ovarian carcinoma patients who are therapeutic response. 

The expressions of Bcl-2, p53, Caspase 9, Caspase 3, and 

NGX 6 mRNA are considered to be potential non-invasive 

biomarkers in ovarian carcinoma cases. Even though the 

results of the research were statistically significant, they were 

still clinically visible. The use of mRNA as one of the 

prognostic factors for the success of carcinoma therapy is 

still very varied, related to the variation of each individual. 

Future further studies with larger populations are needed to 

further investigate the role of mcla Bcl-2, p53, Caspase 9, 

Caspase 3 and NGX 6, as well as other genes in the apoptotic 

pathway, as well as other cell death processes in determining 

the prognosis for success ovarian carcinoma therapy. 
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