Effect of injectable contraceptive on erythrocytes antioxidant enzymes defense system, immunoglobulin and lipid profile in female rats.

Yakout .A.EL Senosy, Omnia.M.Abdel- Hamid and Afaf.D.Abdel- Mageid

Depot. Of. Bio. Fac. Vet. Med. (moshtohor) Benha Univ. Egypt.
ABSTRACT
Depo provera is one of the most common used contraceptive. It is long acting synthetic progestin although it used as birth control it had little side effect on metabolism of body. Twenty eight albino female rats at breeding age were divided into two groups: (1) control group (8 animals) not injected by any drug. (2) Experimental group (20 animals) injected with Depo- provera (medroxyprogestrone acetate) (MPA) at a dose of 100mg/kg b.wt, respectively, through I/M monthly for 12 successive months. Blood samples collected from both groups every 3 months on heparin zed tubes for separation of plasma which used for determination of lipid profiles and erythrocytes preparation of haemolysates which subjected for estimation of antioxidant enzymes. Results showing a significant increase of total lipids and non significant increase of total cholesterol, triacyleglycerol, phospholipids, non esterified fatty acids, high density lipoprotein (HDL-c), low density lipoprotein (LDH-c), very low density lipoprotein (VLDL-c), lecithin acyle transferase (LCAT) and lipase enzyme. While IgG showing significant decrease at 12 month mean while IgM,  IgA  and erythrocytes antioxidant enzymes revealed a non significant decrease when compared to control group.
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INTRODUCTION
        Progestogens are synthetic steroids used as bioactive substances. Effective for different periods of times in the form of daily oral pills for 24hr: the effectiveness of them can be prolonged by incorporation with a sustained- release system that gradually releases the hormone therefore, they can be effective for a long as 5 years or more (Graber., 2003). DMPA is a synthetic 17- hydroxymedroxyprogestrone derivative with potential activity (Ishida et al, 2003). It is wildly used in the treatment of mammary and endometrial adenocarcinoma as supportive therapy in anorexia / cachexia syndrome and as long acting contraceptive (Kauntiz, 1998). Women seek medical help due to climacteric symptoms during menopause – now days, the focus has been on the large number of patient discontinuing hormone replacement therapy (Notoloviz et al, 2000). Recently. Published data suggest that hormone replacement therapy (HRT) may increase cardiovascular risk during the early months of therapy. Activation of immune system is known to be involved in several types of cardiovascular disease (Yilmazer et al., 2003). As Depo-Provera used by 16 million women in the world (Ghada., 2007). The aim of this study to investigate the effect of Depo-Provera injection on the lipid profile, immunoglobulin and erythrocytes antioxidant enzymes.   

MATERIALS AND METHODS
The present experiment was carried out on 28 adult female albino rats at breeding age 6-8 weeks old, weighted 125-150 gm were used, rats were kept at a constant environment al condition throughout the period of experiment. Water was supplied ad-libtium. Rats divided into two groups: 

1- Control group: (8-female rats) maintained on a basal diet.

2-experimental group: (20-female rats) maintained on the basal diet and injected I/M with Depo-Provera at a dose of 100mg/kgb.w monthly for successive months.

Blood samples were collected from the groups at 3, 6, 9, and 12 months after administration of drug. The samples were collected in the morning after an over night fast from the medial canthus of eyes on tubes contained 20 IU heparin as anticoagulant/1ml blood centrifugation occurred directly for isolation of plasma by decantation of the supernatant fluid which used freshly for quantitative determination of total lipids (Frings and Dunn, 1970), Tc (Meiattini et al., 1978), TG (Bucolo and David., 1973), phospholipids (Zilversmit and David., 1950), NEFA(Duncombe., 1974), HDL-c (Finley et al., 1978), LDL-c and VLDL-c (Friedewald et al., 1972), LCAT (Kostner and Dieplinger., 1980), lipase enzyme (Tietz., 1976) and immunoglobulins concentration (Macini et al., 1965).
The precipitate used for hemolysate formation after washing erythrocytes by physiological saline. This hemolysate was subjected for estimation of erythrocytic GSH-Px (Chiu et al., 1976), GSH (Sedlak and Lindsay., 1968), GR-ase (Bergmayer., 1983), GST (Habig and Jakaby., 1974) and SOD (Misra and Fridovich., 1972).
The obtained data were statistically analysed and the significant difference between groups as evaluated by T-test as explained by (Snedecor and Cochran).
RESULTS
Table (1) revealed a significant increase of serum total lipid at 3, 9, and 12 months post I/M injection of DMPA as compared with control. Moreover, serum total cholesterol, triacyleglycerol, phospholipids, NEFA, HDL-c, LDL-c, VLDL-c, LCAT and lipase enzyme revealed a non significant increase all over the experimental period when compared to control rats.

Table (2) showed that IgG level was non significantly decreased at 3, 6, and 9 months post DMPA injection which become significant decrease at 12 months when compared to control. However, serum IgA and IgM levels showed non significant decrease all over the experimental period. Administration of DMPA to rats revealed a non significant decrease of erythrocytes GSH-Px, GR-ase and SOD all over the experimental period. While has no effect on the erythrocytes GST and GSH enzymes as compared to control.
Discussion

DMPA has become a popular method of birth control among the adolescent population (Cromer, 1998). A significant increase of serum total lipids agreed with (Seminh et al., 2007) who reported that progestins could cause changes in the lipid and lipoprotein metabolism. These effects are known to be dependant on the type, dose and duration of progestins. While a non significant increase of other lipid profile are parallel to (Mia et al., 2005) who recorded that, injection of DMPA causing a significantly increase of serum total cholesterol, triacyleglycerol and LDL-c. Moreover, (Fajumi, 1983) reported a non significant change in phospholipids level and higher triacyleglycerol than control. These findings suggest that, alteration in plasma lipid profile experienced by women on Depo-Provera may be inversely related to the duration of effective therapy. The present data came in accordance with the opinion of (Ulloa et al., 1998) who demonstrated that, equine estrogen with DMPA showing significant increase in plasma LCAT activity and HDL-c. Progestogens seem to attenuate increase in triacylglycerol level due to a greater clearance or decrease in the synthesis of VLDL-c (Nabulsi et al., 1991). As well as that, significant increase of plasma total cholesterol, LDL-c, Apo and lipoprotein was recorded by (Oyela et al., 1993). On the other hand (Lizarelli et al., 2009) recorded that, DMPA injection lowering values of total cholesterol and LDL-c after 6 and 12 months post DMPA injection. Moreover, (Ghada, 2007) reported that lipid profile are not affected by administration of DMPA neither doses nor duration. 

Administration of DMPA to rats revealed significant decrease of serum IgG level at 12 month and non significant decreased of IgA and IgM. These data are parallel to (Liu and Lul, 2008) who stated that there was significant difference in IgM and IgG level between healthy menopausal women received short term hormone replacement therapy. That may be involved in the development of cardiovascular disease through inflammatory mechanism. In contrast, (Lali et al., 1996) stated that I/M injection of 150mg DMPA to women have non significant changes in level of IgM and IgA while the level of IgG was increased. However, (Fajumi., 1984) demonstrated that, Depo -Provera increased serum level of IgG and no change in IgA and IgM. These differences in protein that are notably synthesized by liver due to effect of gonadal hormone on metabolic activity of the liver. Also, (abdelsayed et., 1989) recorded that ,injection of DMPA for 12 months not cause significant changes in Hb, hematocrite, all proteins fraction and gamma globulins IgG, IgA, and IgM.

The present study revealed that erythrocytes antioxidant enzymes including GSH-Px, GR-ase and SOD are none significantly decrease. While GSH and GST are not affected. These results are agreed with (Inal et al., 1997) who reported that DMPA orally has no significant difference on the level of MDA, SOD, and GSH-Px. In addition to (Massafra et al., 1997) who showed non significant effect of DMPA on erythrocytes SOD, catalase and GSH-Px when compared to control. However, (Faddah et al., 2005) recorded that, Depo-Provera injection induce significant elevation of MDA with corresponding decrease in reduced GSH. From all these results it suggest that, Depo- Provera is highly effective as birth control with low effects on healthy of women during and post pause as recorded with other researchers.
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الملخص العربى

بالرغم من انتشار وسائل منع الحمل على نطاق واسع فى جميع أنحاء العالم تعد الديبوبروفيرا من أكثر الوسائل الان استخداما وذلك لقلة الآثار الجانبية المحدثة بها . فكان الهدف من هذه الدراسة هو إيضاح و تأكيد أمان استخدام  الديبوبروفيرا و ذلك من خلال تقييم تأثيرها على التمثيل الغذائى للدهون و جهاز المناعة وأيضا الجهاز الدفاعى للأكسدة.

أجريت هذه الدراسة على عدد 28 من اناث الفئران فى بداية سن البلوغ الجنسى. قسمت الفئران الى مجموعتين:

1- المجموعة الاولى: و هى المجموعة الضابطة و تتكون من 8 فئران.

2- المجموعة الثانية: وتتكون من 20 فأرا و هى المجموعة المحقنة بالديبوبروفيرا بجرعة قدرها 100 ملجرام لكل كجم لمدة 12 شهرا عن طريق العضل. 
تم تجميع عينات الدم عند 3 و 6و 9و 12 شهرا على هيبارين كمضاد للتجلط و ذلك لفصل البلازما التى استخدمت لقياس الدهون التامة و الكوليسترول الكلى و الدهون الثلاثية و الفسفوتيبدات و الدهون عالية الكثافة و الدهون منخفضة الكثافة و الدهون منخفضة الكثافة جدا و الدهون غير حرة و انزيم ال-كات وانزيم الليباز و الاجسام المناعية. فى حين أن الراسب و هو عبارة عن كرات الدم الحمراء تم غسلها بمحلول فسيولوجى و استخدمت لقياس الجلوتاثيون بروكسيداز و الجلوتاثيون المختزل و الجلوتاثيون ريدكتاز و الجلوتاثيون ترنسفيراز و السوبر أوكسيد ديسميوتاز و قد أظهرت النتائج الاتى: زيادة معنوية فى الدهون الكلية فى الشهر الثالث و التاسع و الاثنى عشر من حقن الديبوبروفيرا و زيادة غير معنوية فى و الكوليسترول الكلى و الدهون الثلاثية و الفسفوتيبدات و الدهون عالية الكثافة و الدهون منخفضة الكثافة و الدهون منخفضة الكثافة جدا و الدهون غير حرة و انزيم ال-كات وانزيم الليباز فى البلازما. أيضا IgG  أظهر نقص معنوى فقط عند أثنى عشر شهرا أما IgA وIgM أظهرت نقص غير معنوى طول فترة التجربة. أما أنزيمات المضادة للاكسدة فى كرات الدم الحمراء أظهرت أن الجلوتاثيون بروكسيداز و الجلوتاثيون المختزل و السوبر أوكسيد ديسميوتاز نقصت نقص غير معنوى و ليس هناك تأثير على الجلوتاثيون ترنسفيراز و الجلوتاثيون ريدكتاز.

نستخلص من هذه النتائج أمان استخدام عقار الديبوبروفيرا كوسيلة من وسائل منع الحمل فى السيدات وذلك لقلة أضراره على الجسم.  
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