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A B S T R A C T 

Background: To explore the effect of ethynil estradiol and desogestrel on 

proliferation and apoptosis hydatidiform mole trophoblast cell. Methods:  From April 
2008 until March 2009, we collected 15 samples of hydatidiform mole tissue. 

Trophoblast cells was isolated and culture at RPMI 20% FBS medium. Only 7 

samples (46%) shown good growth. Cell was identified using cytology and β HCG 
test. Trophoblast cells good quality than devided into three groups observation. First 

group get ethynil estradiol 10 nmol/mL, second group get desogestrel 100 nmol/mL, 

Third group get DMSO 1%. Cells incubated and observe at 24, 48, 72, 96 hours. Cell 
cycle, apoptosis and β HCG was evaluated at each time observation. Cell cycle 

evaluation using BD cycle test plus DNA reagent, apoptosis evaluation using FITC-

Annexin V. Analyze using FACSCalibur flowcytometer. β HCG evaluation using 
Abbott AxSym total β-HCG reagent pack. Results:  The group of cell that get ethynil 

estradiol in concentration 10 nmol/mL had cell proliferation index, amount cells and 

β HCG level higher than control after 72 hours observation. The group of cell that 
get desogestrel in concentration 100 nmol/mL have cell proliferation index, amount 

cells and β HCG level lower than control after 48 hours observation. There are no 

differences of apoptosis between the two group and control. Conclusion: Ethynil 
estradiol will increase proliferation of hydatidiform mole trophoblast cell, while 

desogestrel will decrease proliferation of hydatidiform mole trophoblast cell. There 

are no effect of ethynil estradiol and desogestrel on apoptosis of hydatidiform mole 

trophoblast cell. 

 

 

1. Introduction 

Hydatidiform Mole is an abnormal pregnancy that is 

characterized histologically by proliferation of 

trophoblast cell, avascularity and hydropic 

degenaration of the chorionic villi [1]. The incidence 

rates  of Molar pregnancies (hydatidiform mole) is still 

high in Asia. In Indonesia, it’s occurs about 1 out of 

every 47 (1/47) deliveries until 1 out of every 427 

(1/427) deliveries.  Molar pregnancies can become 

cancerous recognized as Malignant Trophoblastic 

Disease (MTD). The incidence rates of MTD between 

15% and 28% [2-4]. Factors that contribute to the 

malignancy after hydatidiform mole are: DNA 

abnormalities, oncogenes, tumor suppressor genes, 

nutrition and hormonal status, including steroid 

hormones such as estrogen and progesterone [5]. 

The use of hormonal contraception in Indonesia is 

still high, no exception in post-molar pregnancy. The 

recomendation to use oral contraception for 

trophoblast patients is only for the patient who have 

normal β-HCG on laboratory examination [6-8].  
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Oral contraception (OC) can be a risk factor but also 

be a protective factor for some gynecology cancer. OC 

are the risk factor for cervical cancer and breast cancer, 

but OC are the protective factor for ovarian cancer and 

endometrial cancer. The protective effect of course 

because of OC are contain progesterone hormon [9]. 

Estrogen hormone shown  an important rule for the 

carcinogenesis in breast cancer, endometrial cancer, 

liver cancer and some other cancers. This is because 

estrogen through estrogen receptor  pathway may 

increase the activity of cell proliferation. In addition, 

some carcinogenic metabolites product of estrogen 

alone can cause DNA abnormalities. Estrogen can also 

decrease apoptosis and it will be additional risk for 

develop cancer. The role of progesterone in 

carcinogenesis have some different activity. 

Progesterone can induce proliferation and also 

inhibited proliferation depending on the type of organs 

and cell types. 

It well  known that  apoptosis and proliferation are 

two things that play a role in carcinogenesis. The 

balancing of both effect on proliferation and apoptosis 

are important on carcinogenesis of gynecologic patients 

[10-14]. 

One of the questions that until now still discussed 

are; how the risk of cancer for post molar patient who 

use hormonal contraception. The absence of both in 

vitro and in vivo study on the effects of estrogen and 

progesterone on hydatidiform mole trophoblast cell is 

the background of this study. This study will try to 

know  the role of  ethinyl estradiol and desogestrel in 

proliferation and apoptosis hydatidiformmole  

trophoblast cells. 

 

2. Materials and Methods 

This is an experimental study that examine the 

proliferation and apoptosis effect of ethynil estradiol 

and desogestrel on hydatidiform mole trophoblast cells. 

From April 2008 until March 2009 we collected 15 

samples hydatidiform mole tissue from curretage and 

hysterectomy. Trophoblast cells was isolated from 

molar tissue and then cultured at medium RPMI 

sulemented with 20% fetal bovine serum (FBS), in 5% 

CO2 at 37oC. Only 7 samples (46%) shown good growth. 

The quality of trophoblast cells indentified by 

Papanicolaou staining and cytology examination. 

Cytotrophoblast and sincitio trophoblast was able 

identified  from good quality of trophoblast cells 

culture. The level β-HCG of medium culture 

supernatant also measured. Trophoblast cells culture 

produce β-HCG and was able measured. The Number 

of cells also measured. Cells amount more than 

1x105/mL are good qulity. Trophoblast cells culture 

good quality will include in experiment.  

Ethynil estradiol and desogestrel was obtained from 

PT Sydna Pharma (Organon Indonesia), as raw material 

for Marvelon oral pill contraceptive. 

 

 The treatment given to the samples and the control as 

follow: 

1. Preparation wells 

- Well 1 (A,B,C,D) ethynil estradiol group 

- Well 2 (A,B,C,D) desogestrel group 

- Well 3 (A,B,C,D) control group 

2. Treatment 

- Well 1 (A,B,C,D) get treatment ethinyl estradiol 

10 nmol/mL 

- Well 2 (A,B,C,D) get treatment desogestrel 100 

nmol/mL 

- Well  3 (A,B,C,D) get treatment DMSO 1% 

3. Each wells (A)  incubate for 24 hours, each wells 

(B) incubate for 48 hours,  each wells (C) incubate 

for 72 hours and each wells (D) incubate for 96 

hours. 

4. Number of cells was calculated. The pellet of cells 

was diluted with a solution tripane blue, only live 

cell can be seen and counted. cell then count using 

Haemocytometer. The cells concentration more 

than 1x106/mL prepared for analysis. 

5. Each culture cells was done examination as follow: 

- The number of cells  

- β HCG supernatant examination 

- Propidium iodide staining and cell cycle 

examination using flow cytometer 
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- FITC-Annexin V staining and apoptosis 

examination using flow cytometer. 

6. The β-HCG examination using Abbott AxSym  total 

β-HCG reagent pack [15]. 

7. Cell cycle examination using BD Cycletest™ Plus 

DNA Reagent Kit. Cells were washed and staining 

according to the manufacturer’s protocol. Reading 

with FACSCalibur flow cytometer and verity soft 

ware ModfitLt 3.0, ModfitLt 3.2 [16]. 

8. Apoptosis examination using  the Annexin V-FITC 

apoptosis detection kit (BD Pharmigen, San Diego, 

CA, USA). Cells were washed and staining Annexin 

V-FITC and propidium iodide (PI) according to the 

manufacturer’s protocol. reading with 

FACSCalibur flowcytometer and software Cell 

Quest 5.1 [1]. 

  
 

3. Results  

The number of cell was counted as a routine 

procedure prior flowcytometer examination. using 

solution tripane blue, only live cell can be counted. 

In ethynil estradiol group, the amount of cells more 

than control group at 72 hours to 96 hours 

observation, while desogestrel group less than control 

at 24 hours to 96 hours examination. It’s shown that 

ethynil estradiol will increased  cell division and it’s 

significantly  evident since 72 hours cells was 

incubated and also shown that desogestrel will 

inhibited cell division since 24 hours  cells was 

incubated. 

Cell cycle analysis at flow cytometry  will give  

information about persentage of  cells on each phase 

cell division. Specifically group  cells in G0/G1 phase,  

group cell in S phase, and group cell in G2/M phase 

Proliferation index calculated base on formula: 

Proliferation index (PI) = (G2/M + S) ÷ (G0/G1 + S + 

G2/M) x 100% [17].  

The proliferation index of trophoblast cells as follow. 

The proliferation index of ethynil estradiol group is 

higher than the control group at 48 hours to 96 hours 

observation, while in the group of desogestrel the 

proliferation index lower than the control group at 48 

hours to 96 hours observation. It’s shown that ethynil 

estradiol will increased  cell proliferation and it’s 

significantly  evident since 48 hours cells was 

incubated and also shown that desogestrel significantly 

will inhibited cell proliferation  since 48 hours  cells was 

incubated. 

The level of β-HCG examined with microparticle 

enzym immuno assay using monoclonal/ poiclonal anti 

β-HCG reagent  Abbott AxSym. The result of β-HCG 

level in each groups as follow. 

The ethynil estradiol group shown β-HCG 

supernatant higher than control at 72 hour to 96 hours 

observation. In contrast with desogestrel group that β-

HCG level less than control at 24 hour to 96 hours 

observation. 

On examination apotosis that staining with FITC-

Annexin V, reading use FACSCalibur flowcytometer, we 

get the percentage of cells that are in the early phase of 

apoptosis, percentage of cell in advance phase of 

apoptosis and early necrosis. The result of apoptosis as 

follow. 

In the group ethynil estradiol apoptosis lower than 

control at 72 hours and apoptosis higher than control 

at 24, 48, 96 hours observation. In the group 

desogestrel the apoptosis lower than control at 72 

hours and 96 hours, while apoptosis higher than 

control at 24 hours and 48 hours observation. 

     The result above cannot give consistent result of the 

effect of ethynil estradiol and desogestrel on apoptosis 

of trophoblast cells, so in this study  we didn’t find any 

effect of ethynil estradiol and desogestrel on apoptosis 

of trophoblast cells. 
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Fig.1.  Factors in carcinogenesis GTN [6-11] 

 

 
 

Fig.2.  Good quality trophoblast cell culture  

examined by Green-light microscopy (Magnif ication 40x) 
 

 
Fig.3. The number of   trophoblast cells 
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Fig.4. Proliferation Index of   trophoblast cells 

 

 
Fig.5. β-HCG Level of   trophoblast cells 

 
 

 
Fig.6. Apoptosis of  trophoblast cells 

 
4. Discussion  

The effect of estradiol on carcinogenesis as well as 

the influence of estradiol on cell proliferation has been 

demonstrated in some organ cells. Estradiol will 

increase the activity of cell proliferation, but the effect 

of estradiol and progesterone on proliferation and 

apoptosis of cells is not a simple mechanism and the 

only one factor, but also influenced by other factors 

such as growth factors and the presence or absence of 

estrogen or progesterone receptors on these cells. This 

study is limited to explore hormonal factors ethynil 

estradiol and desogestrel. This study didn’t prove the 

role of growth factrors and receptors on trophoblast 

cells. This study is expected to to give information 

about the effect of ethynil estradiol  and desogestrel on 

hydatidiform mole trophoblast cells. Preliminary data 

and  this procedure experience is expected to be used 

for future research. The result of this study proved that 

ethynil estradiol will increase hydatidiform mole 

trophoblast cells proliferation. These result are 

consistent with previous studies done on breast cells, 

endometrial cells and uterine leiomyoma cells. 

Yager JD and Zivadinovic D in different research 

have proven that estradiol will increase the 

proliferation of cell lines MCF-7 breast cancer. The 

mechanism of estradiol may increase cell proliferation 

as follows. Estradiol affect cell proliferation through 

both estrogen receptor in the cell membrane, in the 
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cytoplasm of cells as well as in the cell nucleus. 

Furthermore estradiol-receptor complex in the 

cytoplasm of cells will activate the gene in mitochondria 

and estradiol receptor complex in the cell nucleus to 

activate genes through the cell nucleus estrogen 

receptor element (ERE) found in the gene. Estradiol-

receptor complexes in the cell membrane will pass the 

signal through two transduction signal pathways: (a) 

adenyl cyclase which increase cAMP through the 

protein kinase-A. (b)  transduction signal pathways 

passed through Ras, Raf, MEK ½, ERK ½. 

Furthermore, estradiol through (mitogen –activated 

protein kinase) and (phosphatidylinositol-3 kinase) will 

increase the proliferation and apoptosis cells [18-20]. 

The result of this study found that desogestrel will 

inhibit proliferation of  hydatidiform mole trophoblast 

cells. These result are consistent with research 

conducted by Tong W, which has proven that 

progesterone inhibits uterine epithelial cells 

proliferation [21]. 

The mechanism of progesterone that inhibit cell 

proliferation is as follows. Progesterone inhibits the 

estrogen activity in inducing Cyclin D1 and CDK4 in 

the nucleus of cells. Progesterone will also activate the 

Cyclin E-CDK2 kinase and Cycline A. As it known that 

Cyclin D1, CDK4, Cyclin E, Cyclin A-CDK2 play a role 

in the cell cycle when the cell cycle G1 phase and will 

enter phase S. Progesterone in this case would inhibit 

the cell cycle at G1 phase in whice will enter S phase.  

Research on endometrial cells proved that progesteron 

would inhibit endometrial cell proliferation  via insulin 

growth factor (IGF). High progesterone will increase 

IGF-binding protein 1 (IGFBP1), furthermore will 

decrease concentration IGF1. As it known IGF1 

through IGF-1R can activate the RAS/RAF which will 

induce cell proliferation through PI3K [22]. 

This research is still can not conclude about effect 

of ethynil estradiol and desogestrel on trophoblast cell 

apoptosis. Yager JD has proved that estradiol will 

decrease the apoptosis of breast cancer cell, and Liu J 

also proved that progesterone will decrease the 

apoptosis of uterine leiomyoma cells [18,23]. 

Progesterone decrease the activity of cells apoptosis 

through progesterone receptors will interact with Bcl-2 

gen promoter that will induce the expression of Bcl-2. 

As we known Bcl-2 is an anti-apoptotic gene that would 

inhibit the activity of apoptosis [24].  Receptor 

progesterone of trophoblast cells will inhibit apoptosis 

through down-regulation of the expression of Fas, Fas-

L, caspase-8, caspase-3 and PARP [25,26]. 

This study cannot prove the effect of ethynil 

estradiol and desogestrel on apotosis hydatidiform 

mole trophoblast cells. this is a weaknesses of this 

study, of course it’s need another next study with better 

design research. This study clearly prove about the 

influence of ethynil estradiol on proliferation of 

hydatidiform mole trophoblast cells. That prove from 

both cell proliferation and also cell produce β-HCG. 

This study clearly prove about the anti-proliferative 

effect of desogestrel on hydatidiform mole trophoblast 

cells. That prove from both lower proliferation and also 

lower producing β-HCG. Desogestrel is just one of 

many synthetic progesterone, we need new research on 

other types of progesterone such as levonorgestrel. We 

also need another design research that use 

combination both estrogen and progesterone in 

medium culture cells to know the balancing effect of 

both hormones in carcinogenesis. Hopefully, this 

research can provide benefits in the future. 

 

5. Conclusion  

Ethynil estradiol at concentration 10 nmol/mL will 

increase proliferation of hydatidiform mole trophoblast 

cell that characterized by increase of: cell prolifration 

index, number of cells and cell producing β-HCG. 

Desogestrel at concentration 100 nmol/mL decrease 

proliferation of hydatidiform mole trophoblast cells. 

There are no effect of ethynil estradiol and desogestrel 

on apoptosis of hydatidiform mole trophoblast cells. 
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