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This study demonstrated a very weak negative correlation between GnRHR-II and Ki67 expression. 

In this context, Ki67 serves as as a marker of cell proliferation, indicating that the higher the GnRHR-II 

expression are asscoaited with lower the cell proliferation activity. These findings support previous research 

that GnRH can provide antiproliferative effects through regulation of the Akt/ERK1/2 pathway and is able 

to inhibit cell apoptosis in Panc1 cells (pancreatic cancer) (25). The results are consistent with research by 

Marelli et al. (26) which showed that GnRH-II has a specific and significant antiproliferative effect on 

prostate cancer cells.  

Based on the findings, higher expression of GnRHR-II is correlated with lower proliferative activity. 

However, this relationship exhibits very weak correlation strength and is not statistically significant. The 

mechanisms and signaling pathways involved are not fully understood in this study. This weak correlation 

indicates the possibility of a signaling pathway or other mechanism that also influences proliferative activity 

and intersects with the GnRH-II signaling pathway. Higher expression of GnRHR-II was also significantly 

associated with tumors confined to the ovary, indicating that GnRHR-II has a role in antiproliferative 

mechanisms leading to smaller tumor sizes. In addition, GnRHR-II has also been shown to be involved in 

suppressing malignant transformation in relation to antiproliferative activity. In this study, expression of 

GnRHR-II in borderline tumors was higher than that of malignant tumors, but these results were not 

statistically significant, indicating that other signaling pathways were involved. which also affect the 

malignant transformation of a tumor. 

This study has several limitations; 1) It utilized commercial TMA samples originating from the 

United States, which mean the findings may not be applicable to the general population in Indonesia. 

Nevertheless, employing TMA is beneficial for preliminary study; 2) The use of commercial TMA is also 

limited by the scarcity of clinical data provided by the manufacturer; 3) The study employed a semi-

automated observation method using software, which introduces the potential for bias, particularly since 

the software cannot automatically distinguish between normal, tumoral, and stromal tissues. This issues 

can be addressed by manually selecting the region of interest (ROI) and setting the threshold prior to 

analysis, which mis why the method is described as  semi-automatic. 
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