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Abstract 

Background and Objectives: The impact of sex steroid hormones on proliferation of cancer 

cells has been reported in several studies. The aim of this study was to investigate the effects 

of estradiol and progesterone on colorectal cancer cells metastasis.  

Methods: In this laboratory-experimental study, HT29 cell line was prepared from Pasteur 

Institute Cell Bank. HT29 cells were divided into control and groups exposed to cytotoxic dose 

of progesterone and estradiol. The expression level of CD82/KAI1 gene expression was 

measured using Real Time PCR. The data were statistically analyzed between groups using 

ANOVA. 

Results: The expression level of CD82/KAI1 gene in HT29 cells exposed to cytotoxic 

concentration of progesterone and estradiol significantly increased compared with control 

group.  

Conclusion: The cytotoxic dose of progesterone and estradiol has anti-metastatic effect on 

colorectal cancer cells in vitro. 
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Introduction  
Progesterone involves in the regulation of the sexual cycle, embryogenesis, reproductive 

system development, nervous system development, aging, and brain damage. It is also linked 

to various cancers such as breast and gastrointestinal cancers [1].  Estradiol is one of the main 

sex hormones in women. Estradiol is produced slightly in men by testosterone metabolism. 

Estradiol is involved in regulating the menstrual cycle and regulating the female reproductive 

cycle. Although main role of this hormone is in reproductive tissues such as the uterus, it also 

affects other tissues such as bone, liver, blood vessels, and brain. Estradiol has been associated 

with cancers such as colon cancer. [2] The CD82 gene, also known as the KAI-1 gene, is a 

tumor metastasis suppressor gene. This gene is the first metastatic   suppressor gene identified 

in prostate cancer and is located on chromosome 11. This gene is 80 kb in length and has 10 

exons and 9 introns. This gene, along with some other genes, plays a critical role in cell 

migration, adhesion and cell signaling. CD82/KAI1 gene has an inhibitory role in the 

development of secondary tumors. Decreased expression of this gene results in worsening the 

tumor progression.  Investigation of the expression changes of this gene plays an important 

role in the prognosis of cancer. Accordingly, the CD82 / KAI1 gene plays a critical role in the 

behavior of therapeutic cells, and is also of clinical and therapeutic importance. [3]   
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Some studies have shown that there is a link between hormones such as sex steroid hormones 

and cancers, especially gastrointestinal cancers such as colorectal cancer. [4, 5] Research has 

indicated that female sex hormones such as progesterone and estradiol are linked to cancers. 

[6] Previous studies have shown that female sex hormones such as progesterone and estradiol 

inhibit metastasis in gastrointestinal cancers, especially colorectal cancer. [7] Recent studies 

also have shown that there is a relationship between sex steroid hormones with metastatic 

genes. [8]-[10]  

Research reports revealed that there is a relationship between female steroid hormones, 

especially progesterone and estradiol and metastasis in colorectal cancer. [11]-[14] Also, many 

studies indicate a link between sex steroid hormone administration and CD82 / KAI1 gene 

expression.  [15]  However, there are studies showing no link between sex steroid hormones 

and metastasis in certain cancer cells. [16]-[17] Regarding the significant incidence of colon 

cancer in the world [18],[19] as well as the clinical, social and economic consequences of colon 

cancer in patients, and since findings on the association of progesterone and estradiol with 

colon cancer are somehow contradictory [20], [21] , the present study was carried out to 

investigate the effects of cytotoxic dose of progesterone and estradiol on  CD82/KAI1 gene 

expression level in adenocarcinoma colorectal (HT29) cells in vitro.  

 

Materials and Methods 
In this experimental-in vitro study, pure powder of progesterone and estradiol hormones were 

obtained from Aboureihan Pharmaceutical Company and different concentrations of it were 

obtained by serial dilution method. The human colon adenocarcinoma cells (line HT29) were 

also purchased from the Pasteur Institute of Iran's Cell Bank and subsequently frozen and the 

samples were transferred to a laboratory in a nitrogen tank and stored in standard conditions. 

Cytotoxic dose of the hormones was assayed using MTT assay method. Colorectal 

adenocarcinoma cells (HT29) were divided into control (untreated) and groups exposed to 

cytotoxic concentration of progesterone and estradiol. Real time PCR was used to evaluate the 

expression levels of CD82/KAI1. In this regard, HT29 cells were implanted in dishes at 

500,000 cells / 10ml / 75cm. 

Subsequently, the cells were incubated for 12 h. Then they were treated with cytotoxic 

concentration of the hormones for 24 hours. The cells were then centrifuged and collected and 

washed with PBS buffer. Total RNA was extracted using a special kit (Roche, 1828 665, 

Germany). Total RNA was reverse transcribed into cDNA by standard kit (Roche, 04 379 012 

001, Germany). Subsequently, primers specific for CD82/KAI1 and Housekeeping (GAPDH) 

genes were used to evaluate gene expression by Real Time PCR. The fluorescent reporter 

molecule (SYBR Green) was also used to observe the progress of PCR. Finally, the formula 
CTDeltaDeltaRQ −= 2  was used to calculate the relative expression of genes.  

Finally, the statistical distribution of the data was first analyzed using Kolmogorov-Smirnov 

test. 

One-way analysis of variance (ANOVA) was performed using SPSS software followed by 

TUKEY test. Differences between groups were considered significant at α <0.05 level. 

 

Results 
According to Figure 1, relative expression level (RQ) of CD82/KAI1 gene increased 

significantly in the groups receiving the toxic dose of progesterone (0.1 mg / ml) and of 

estradiol (0.1 mg / ml) compared to the control group (P<0.001, P<0.01, respectively). 
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Fig 1. The effects of progesterone and estradiol on the CD82 / KAI1 gene expression level in HT29 cells. * Indicates 

significant to control group (**: P<0.01, ***: P<0.001). 

 

Discussion 

We have shown that estradiol and progesterone increase expression level of metastasis 

suppressor   CD82/KAI1 gene in colorectal cancer cells in vitro. Studies have shown an 

association between the CD82/KAI1 gene and metastasis in cancer cells. CD82/KAI1 gene 

expression has been reported in human bone marrow sarcoma cells and colon cancer cells to 

play a key role in cells metastasis. [17], [18] In line with our findings, studies have shown that 

progesterone and estradiol can inhibit metastasis in cancer cells. Research has shown that 

female sex hormones can inhibit metastasis of some types of cancer cells. [22], [23] By the 

contrast, some reports suggest that estrogen metabolites are not associated with colorectal 

cancer risk [24].  

In terms of possible mechanism, since the colon cancer cells have membrane and cytosolic 

progesterone and estradiol receptors [25] which are associated with the expression of metastatic 

genes [26], therefore, the hormones can increase CD82 / KAI1 gene expression level by 

affecting on their receptors in colon cancer cells leading to altered CD82 / KAI1 gene 

expression level. 

 

Conclusion 
The cytotoxic dose of progesterone and estradiol has anti-metastatic effect on colorectal cancer 

cells in vitro. 
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