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Keterangan :
(1) = Warna coklat pada lingkaran merupakan sel granulosa yang mengalami
apoptosis (ditunjuk dengan panah dan angka 1)
2) = Warna ungu merupakan sel granulosa yang tidak mengalami apoptosis
(ditunjuk dengan tanda panah dan angka 2).
(KN) = Kontrol negatif tanpa ekstrak kacang tunggak dan DMPA, hanya saline
0,2 cc

(KP) = Tanpa diberi ekstrak kacang tunggak, hanya diberikan injeksi DMPA.

(P1) = Diberi ekstrak kacang tunggak dosis 1 yaitu 0,5 mg/kg BB, lalu SIS
injeksi DMPA
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Introduction:
An injection of 3 months or in the medical  familiar with injections of Depo Medroxiprogesterone Asetat (DMPA) contraceptives is only contain progestin are trying to offer every 3 months . Depo Medroxiprogesterone Asetat (DMPA) is considered effective because it fails to provide directly as side effects did not affect sexual intercourse , did not affect breastfeeding and few side effects[1]. The only progesterone can produce more condensed cervical mucus so that sperm ability to penetrate the increasingly difficult if fertilization occurs, transportation gametes  increasingly difficult [2]. RISKESDAS 2018 said contraceptive said as many as percent of monthly injections 42.4% used by women age 10-54 years old. Side effects arise in a long time between another time to impregnate again, longer decreasing bone mineral density, the libidinous [3].

The side effects of the provision of progesterone systematically and for a long period of time causes the endometrium find yourself in “ break “   which this means not doing activities thickening and decay as a normal state of endometrium . Users of DMPA more than a year , three quarters of the user experience amenorrhea [4]. The experienced by people amenorhea used DMPA caused decrease of mikrovaskuler of the endometrium .There are significant results are there is a decrease in the density of the thickness of the endometrium. People who have given up and want to impregnate again take a 1-2 years , more than 90 % will get pregnant within 2 years [1] [2]. This means the DMPA reversibel take a long time. In research conducted in women age 18-39 in by Scholes and colleagues (1999) side effects other happened that is the old DMPA use the higher the decreasing Bone Mineral Density (BMD) [5]. Research conducted in more than 3900 woman who has use DMPA for seven years reported 5-1 % has experienced a fall in the libido, back pain , depression , have trouble sleeping , whitish , nausea and hearts burns [6].

Few side effects occurring is because the role of free radicals. Metabolism of DMPA xenobiotik followed the path that results from it will be steroid free radicals. Free radicals can induces the cellular macromolecules oxidative modification, and it is impeding the function of a protein increase oxidative stress can lead to apoptosis [7]–[9]. In a state of excess these free radicals will react with fat , protein and nucleic acid cellular , then can cause the damage local and dysfunction certain organs. Apoptosis occurring in the oocyte ovary on a large scale can lead to tissue damage characterized by the presence of atrophy on the ovaries and reproductive function, declined for example or cause not inhibit ovulation and lowering the circulation of estrogen[7] . The oksidative strees estrogen deficiency and not only led to the reproductive system but also working on a variety of body tissue humans who have estrogen receptor, like a vagina and endometrium. This study attempts to see if with the longer discharging DMPA correlate with the high apoptosis in the ovary [10]
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Methods:
Animals 

This study used adult virgin female Wistar rats (Rattus novergicus) (33 weeks old) weighted 100-125 gram. Rats purchased from the Pharmacology Laboratory, Faculty of Medicine, Brawijaya University, East Java, Indonesia then placed in the conditioned room (25 ± 10 C and 65-70% relative humidity) with a 12-hour light-dark cycle. Samples from 33 the tail of a rat males or the two females was classified into 3 group . Each group consists of 10 samples with 1 backup sample.

Group stage matches at first one is the control group (KN) , a second group are to supply 1 treatment being handed out by the provision of therapy DMPA every 1 weeks for rp as long as 1 the month and within a group the third of which was included in the research sample oil which is injected DMPA every once a week for 2 months. The sample will be issued if it dies.
Ethics

The protocol used in this study was approved by the ethics committee for experimentation of the Brawijaya University. Diets were made by following the American Institute of Nutrition recommendations. The animals were fed using ad libitum during the experimental period.

DMPA treatment

DMPA at a dose of 2.7 mg/rat was injected every single week for 4 weeks; it was diluted with 0.2 mL of saline and injected intramuscularly. The DMPA dose was calculated according to a previous genotoxicity study in rats and previous research

Apoptosis Indeks Analysis

A method to detect a cell that experienced mediate apoptosis may be based on the characteristics of apoptosis itself , example of this can be dna fragmentation .A method that is common to detect in enzimatis is TUNEL (Terminal deoxynucleotidyl Transferase-mediated dUTP Nick End Labeling) DNA fragmentation. Procedure is performing deparafinasi preparat ( blok paraffin ) with xylene three times each have 3 minutes. Then rehidrasi preparat by using ethanol 100 % , ethanol 95 % and ethanol 70 % respectively for two minutes , two minutes , one minute and last with water for a minute, rehidrasi preparat with aquadest sterile tetesi preparat with 50 µl TUNEL labeling mix ( consisting of 5 µl enzim terminal deoxynucleotydil transferase dan 45 µl fluorescein-dUTP).

After the caps preparat with siliconize cover slip and incubation preparat at a temperature of 37° C for 30 minutes in moist chamber. Washing with pbs preparat ( phosphate buffer saline ) about 3 times , with rnase solution at temperature by 37° C  c for 30 minutes and washing preparat with pbs about 3 times .With a solution of the incubation preparat propidium iodide at room temperature for 10 minutes .Washing preparat with pbs about 3 times, cover to cover slide preparat mm. last 18 diameter is observations of cell apoptosis ( green fluorescence ) using fluorescence microscopy with 40x of magnitude .Documentation each observation .The results observed with a microscope with enlargement and for the result both 40x mengihung dotslide software olympus and calculation the percentage both immunoratio software
Statistical analysis

Data were analyzed using one-way analysis of variance (ANOVA) (P-value <0.05) and regression with SPSS 17.0 statistical package (IBM, New York, USA). The post hoc was used if the analysis of variance was significant. 
Results: 

In figure 1 rerata apoptosis index shows that least indicated to the group the control group and is significantly different treatment dibandingan the 1 and 2.Treatment group 2 have apopotosis highest index.
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Figure 1:Rate of  Apoptosis Indeks ovaries that received DMPA 

On the outcome of normality and test calculation of homogeneity mediate apoptosis index on the ovaries show p value & gt; 0.05 who mean that the data of is homogenous, and berdistribusi normal .Will be carried out using analisisi anova of one-way .The results of the testing of hypotheses in get data as follows: 

Table 1  Result  ANOVA test of  Apoptosis indeks  that received DMPA
	Kelompok Perlakuan
	rate ± SD ER-α
	p-Value

	KN
	18.59 ± 2.05
	0,000

	P1
	52.32±2.26
	

	P2
	65.84±2.55
	


Note:

KN
:  Negatife Control (withot DMPA)

P1
: Treatment 1 (Treat DMPA 1 Month)

P2
: Treatment 2 (Treat DMPA 2 Month)

Regression testing DMPA with  apotosis obtained the correlation value is 0.965 and described the prosentase independent variable (time) betwen apotosis indeks is called koofisien determination (R2) 0.931 containing the understanding that variable independent (time) influence with indeks apotosis is  93,1%  and about percent of the remaining other variables affected. The result of anova suggests that the significance is 0.000 <  0,05 regression models that can be used to predict variable apotosis. 


Figure 2. Result of  Apoptosis Indeks of Ovaries 

The brown color of shows a cell that experienced apotosis index ( appointed by the marks on the arrows ) .A purple color is granulosa in cells which do not undergo mediate apoptosis .Mediate apoptosis index measured uses the method for an essay and studied using enlargement 40x use microskop olympus dp71 .

Discussion:

In research indicates that rats treatment DMPA for 2 mounth is significant (p<0.05)  have apoptosis index high compare with treatment DMPA for 1 month and control groups. So it is with the treatment group 1 apoptosis index significantly ( p <; 0.05 ) higher than the control group. The longer treatment DMPA the higher apoptosisnya index . 

The granulosa cells present in the ovaries convert androgens from the theca interna cells to estrogens. The occurrence of apoptosis in the ovaries caused by DMPA will affect the production of estrogen. Changes in the number of follicles in the ovaries show the same pattern as changes in the concentration of the hormone estrogen, the lower the follicle the lower the concentration of the hormone estrogen [12]. This is because DMPA administration suppresses plasma estradiol levels in the follicular phase and progesterone levels persist for several months[13]. Estrogen in addition to functioning as a sex hormone also has a function as an antioxidant to inhibit oxidative stress. As a strong antioxidant, estrogen can reduce Low Density Lipoprotein in vitro and in vivo. Estrogen affects the function and expression of antioxidant enzymes (SOD, GPx, catalase)[14].  Estrogen deficiency results in reduced antioxidant capacity and further induces oxidative stress. The average estrogen level will decrease to <130 pg/ml on use for more than 1 year, if used for more than 1 year will decrease to <100 pg/ml. Based on a sample of 70 women who used DMPA with an age range of 20-35 years. Estrogen levels will decrease with duration of DMPA use. Estrogen levels are the same as estrogen levels in the follicular phase of the menstrual cycle [15]. 

This is also supported that DMPA exposure for 1 month resulted in decreased Estrogen receptor and increased Apoptotic index levels [16]
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Research also states that the use of progesterone can increase free radicals that trigger apoptosis. Some studies also mention that giving high doses of progesterone shows an oxidant effect and low levels of estrogen can cause oxidative stress. Oxidative stress is a state of imbalance between the number of free radicals exceeding the number of antioxidants. The use of DMPA injections for a long time results in low levels of estrogen in the blood resulting in an imbalance of pro-oxidants in normal cells which can increase free radicals which is a sign of oxidative stress. DMPA has the effect of inhibiting the expression of eNOS (Endothelial nitric oxide sytase) so that the level of eNOS in cells and cytoplasm is low, resulting in apoptosis in the endometrium and ovaries, the endometrium becomes thin and atrophic [7]
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DMPA injection family planning acceptors that have been injected 1 and 2 times will cause atrophy in the histology of the endometrium, decreased microvascular density, thin epithelium and small glands on some surfaces [19]. Thus, in this study, it can be concluded that with longer exposure to DMPA, follicle maturation will not occur and there will be apoptosis in ovarian follicles. The effects of decreasing estrogen on the body include a decrease in Bone Mineral Density, a thin Endometrium which can indicate infertility. DMPA, which is considered an ideal contraceptive, turns out to have many side effects if used continuously. It occurs due to estrogen deficiency in the body as a result of apoptosis in ovarian granulosa cells. The side effects caused by estrogen deficiency are not felt directly by the acceptor but are long-term and require laboratory examination. Side effects that are often considered normal by DMPA acceptors due to estrogen deficiency are decreased libido, amenorrhea and a long return to fertility, so it is necessary to educate acceptors on the ideal time to use DMPA contraception [20]

ADDIN CSL_CITATION {"citationItems":[{"id":"ITEM-1","itemData":{"author":[{"dropping-particle":"","family":"Darmadi","given":"Didiek","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Nurdiana","given":"","non-dropping-particle":"","parse-names":false,"suffix":""},{"dropping-particle":"","family":"Norahmawati","given":"Eviana","non-dropping-particle":"","parse-names":false,"suffix":""}],"container-title":"Jurnal Kedokteran Brawijaya","id":"ITEM-1","issue":"3","issued":{"date-parts":[["2011"]]},"page":"151-155","title":"Efek Ekstrak Kacang Tunggak terhadap Osteoblas dan Osteoklas pada Tikus dengan Ovarektomi The Effect of Blackeyed Peas on Osteoblast and Osteoclast of Rat with Ovarectomy","type":"article-journal","volume":"26"},"uris":["http://www.mendeley.com/documents/?uuid=c310a2eb-1487-45ca-908e-4cea01eab257"]}],"mendeley":{"formattedCitation":"[21]","plainTextFormattedCitation":"[21]","previouslyFormattedCitation":"[21]"},"properties":{"noteIndex":0},"schema":"https://github.com/citation-style-language/schema/raw/master/csl-citation.json"}[21]. 

The limitation of this study was that it was only carried out on experimental animals for 2 months which had a reproductive cycle of 4-6 days [22]. DMPA exposure was carried out in this study for 2 months, so longer exposure is needed to see the optimal time that can still be tolerated in the use of DMPA and the side effects are reversible or not. That is, will the effect disappear and return to initial physiology if DMPA is discontinued. 
Conclusions:
The use of dmpa induces apoptosis in the ovary .The higher the longer dmpa index apoptosis occurring in the ovary .This could be considered dmpa use for a long time to avoid side effects caused by of dysfunction of the ovary
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ABSTRACT


Introduction: Depo Medroxiprogesterone Asetat is the type contraceptive containing only progestin are granted every 3 months that which are considered most effective and regarded with few side effects directly. Side effects long-term that of them , drought the vagina, decrease in the libido , decrease Bone Mineral Density .This caused by because of a decrease in function in the ovary due to the occurrence of apoptosis. Objective: To prove the influence of DMPA with index apoptosis on the ovaries Rattus Norvegicus based on for too long a time exposure to. Methods: Design that is used of these tests are true experiment with the selection in the entire house hold sample use the design of randomized post test drives in cotrol group including on the instrument types. Samples from 30 the tail of a rat males or the two females was classified into 3 group . Group stage matches at first one is the control group (KN) , a second group are to supply 1 treatment being handed out by the provision of therapy DMPA every 1 weeks for rp as long as 1 the month and within a group the third of which was included in the research sample oil which is injected DMPA every once a week for 2 months. Apoptosis index observed with a method of tunel assay kit and a cell that mediate apoptosis in an analysis using a microscope olympus and counting olyvia use . Results The research results show (p value < 0.05) which means differ significantly . Apoptosis index to 2 are more large treatment from a group 1 and the group one standings larger than the express group control . Estradiol serves as a control an increase in antioxidant genes an enzyme that is an enzyme superoksidase dismutase (SOD) which was with in the mitochondria as a result estradiol can not fulfill their function as antioxidant .The state of this caused the oksidative strees characterized the emergence of free radical. Free radical causes oxidative modification cellular macromolecules , impeding the function of proteins and increase mediate apoptosis. Conclusion: the injections DMPA able to increase apoptosis index in the ovary.
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ABSTRAK





Latar belakang: Depo Medroksi Progesteron Asetat (DMPA) adalah jenis kontrasepsi yang hanya mengandung Progestin  yang diberikan setiap 3 bulan sekali yang dianggap paling efektif dan dianggap sedikit efek samping secara langsung. Hal ini dikarenakan, efek samping bersifat jangka panjang diantaranya, kekeringan vagina, penurunan libido, penurunan Bone Mineral Density. Hal tersebut diakibatkan karena penurunan fungsi pada Ovarium yang diduga karena terjadinya apoptosis.  Tujuan: Untuk membuktikan Pengaruh DMPA terhadap Indeks Apoptosis pada Ovarium Tikus berdasarkan lama waktu paparan. Metode : Desain yang digunakan  true experiment dengan pemilihan sampel menggunakan rancangan randomized post t test kontrol group design. Sampel sebanyak 30 ekor tikus betina dikelompokkan menjadi 3 group. Grup pertama yaitu kelompok kontrol (KN), grup  kedua yaitu Perlakuan 1 dengan pemberian terapi suntik DMPA setiap 1 minggu sekali selama 1 bulan dan grup yang ketiga adalah sampel yang disuntikkan DMPA setiap seminggu sekali selama 2 bulan. Indeks Apoptosis diamati dengan metode tunel assay kit dan sel yang apoptosis di analisa menggunakan mikroskop Olympus dan hitung mengunakan OlyVIA. Hasil: Hasil penelitian menunjukkan ( p value >0,05) yang artinya berbeda secara signifikan. Indeks Apoptosis terhadap  grup 2 lebih besar dari grup 1 dan grup 1 lebih besar di bandingkan grup kontrol. Suntikan DMPA mengakibatkan defisiensi estrogen. Estrogen berfungsi sebagai kontrol peningkatan gen enzim antioksidan yaitu enzim superoksidase dismutase (SOD) yang ada pada mitokondria.  Hal ini menyebabkan estradiol tidak bisa menjalankan fungsinya sebagai antioksidan. Keadaan ini menyebabkan stress oksidatif yang ditandai munculnya radikal bebas. Radikal bebas menyebabkan modifikasi oksidatif makromolekul seluler, menghambat fungsi protein dan meningkatkan apoptosis. Kesimpulan: semakin lama pemberian suntikan DMPA  semakin meningkatkan Indeks Apoptosis pada ovarium tikus
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