SOHAG MEDICAL JOURNAL                                                
    Vol.11     No.1 January 2007                                            
SOHAG MEDICAL JOURNAL         SECULAR TREND IS NOT ONLY ACUSED FOR THE INCREASED                                                
    Vol.11     No.1 January 2007                            Moustafa Abdel-Khalek Abdel-lah    and et.al                         

SECULAR TREND IS NOT ONLY ACCUSED FOR THE INCREASED INCIDENCE OF PET, BUT ALSO FOR ITS SEVERITY.
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Objective: To determine the role of secular trend in preeclampsia. 
Materials and Methods: Both at puberty and in the 3rd trimester of 65 singleton-primigravid preeclapmtics (Group I) and 867 comparable healthy, pregnants (Group II), body mass index (BMI), serum testosterones (total & free), dehydroepiandrosterone sulfate, estradiol and sex hormone-binding globulin levels were measured. Also, the ages at menarche, umbilical S/D ratio, fetal sex and small muscular arteries/high power field (SMA/HPF) were detected.

Results: In group I menarche occurred earlier (p<0.001) with higher BMI (p<0.001). Also, testosterones were significantly higher (p<0.001 for both) both at puberty and during pregnancy, irrespective of fetal sex. Also, S/D ratio was higher with smaller SMA/HPF (p<0.001 for both). Also, BMI at puberty and testosterone levels; on one hand showed strong +ve correlation to diastolic blood pressure and S/D ratio and strong -ve correlation to SMA/HPF on the other hand.

Conclusions: Preeclamptic primigravid showed earlier puberty, significant increase in BMI with significantly higher levels of testosterones than comparable normotensive women, which were associated with more severe disease. This may indicate a significant role for androgens both in the pathogenesis and the severity of PET.
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Introduction
Although preeclampsia is one of the common causes of both maternal and fetal morbidity and mortality(1), yet its pathophysiology is still not fully elucidated. However, placental trophoblastic dysfunction is probably the trigger point that initiates the interaction between eicosanoids, platelets and coagulation system, vascular endothelial changes, neutrophils and renin-angiotensin system(2). There are evidences indicating similar effects of androgens on vascular reactivity, renin-angiotensin system, eicosanoids and platelets(3) and hence their association with hypertension(4). Those with history of preeclampsia had increased testosterone level up to 17 years postpartum(5) and those with polycystic ovary disease are shown to be at higher risk for pregnancy-induced hypertension  independent of  body 
mass index(4). In a cross-sectional study, Abdel-lah et al (2001)(6) concluded that primigravid patient with PET showed significantly higher levels of testosterone than normotensive ones. 
The mechanism by which androgens are produced in patients with preeclampsia may be through increased production of inhibin-A(7) which is considered an evidence for trophoblastic dysfunction(8).Secular trend is the increase in height and weight and earlier puberty in children with higher testosterone level(9).  This complex pathophysiology results in placental vascular lesion in the form of significant decrease in the count of the healthy small muscular arteries (<90μm diameter)(10), which possibly precedes the clinical signs of hypertension (11).   Pulsed-wave, range-gatted duplex-Doppler with color flow mapping offers a novel approach to the non invasive hemodynamic evaluation of the arterial blood flow(12).  Using this technique, abnormal umbilical artery FVWs were detected before the hypertensive process(11) and were associated with only 1-2 small muscular arteries/ high power field (SMA/ HPF) compared to 7-8 small muscular arteries/ high power field in cases with normal umbilical artery FVWs(10).    Abdel-lah et al, (2001) found that in primigravid patients with PET, the higher levels of testosterone showed strong positive correlation to the levels of diastolic blood pressure and umbilical artery S/D ratio, while showed strong negative correlation to the number of placental SMA/HPF(6). The aim of the present study was to determine the character of puberty in females who will be more prone to PET in comparison to those who will experience uneventful pregnancy.

Patients & Methods
This study was conducted in Sohag university hospital as: a longitudinal prospective, case-control study, during the period from October, 1997 to ِApril, 2006. It was done in 2 phases
Phase I (along 2 Ys.): 
As a community-based study, among preparatory and secondary school girls. All of them were health educated for the hazards of pregnancy with special emphasis to PET. Their ages at menarche weight, height, and BMI were determined. Then venous blood samples were collected. These samples were centrifuged and stored at –70C till determination of the total and   free testosterone. The data of these girls were stored in a computer file, and they were registered as annual clientele to the reproductive health clinic and regular contact with them was tried by phone; particularly after their marriage.
The 2nd phase (along the whole 7 Ys):

It was a hospital-based study and included 1778 women who could be reached during their 1st pregnancy. However, 1622 of them were with singleton pregnancies and only 1156 could be followed up till their 3rd trimester but finally 1007 were delivered in our hospital After exclusion of diabetics, chronically hypertensives, those affected by systemic lupus erythematosus or chronic vascular disease, those who had any history of hyperandrogenism, or PCOD and those who were receiving or had received antihypertensive drugs or hormonal therapy the remaining number subjected finally to statistical analysis was 932 women. They were allocated into two groups, without application of any preventive program for PET:
-Group I (study group; 65 women): with PET at the time of admission. 
-Group II (control group; 867 women): healthy, normotensive, in the 3rd trimester of pregnancy or in labor.Women in both groups were subjected to thorough clinical evaluation by for theory ages, blood pressure, BMI, estimated gestational age “weeks” depending on a reliable menstrual ages. Then Doppler with color flow mapping was done for detection of the FVWs of the umbilical artery with determination of S/D ratio. Also, venous blood samples were collected centrifuged and stored at –70C till determination of the total and free testosterone  After termination of pregnancy, the type of sex of the newborn was determined with evaluation of the females for any signs of virilization. Placental tissue samples were obtained and preserved for histopathological examination for determination of the number of the healthy small muscular arteries / high power field (400X) (SMA/HPF). Data obtained were analyzed by IBM computer using statistical program "Excel version 9" to obtain the mean (x) and standard deviation (SD). Student t-test to compare two independent means and the "t" distribution probability table were used to get the "p" value (p>0.05=not significant, p< 0.05=significant and p< 0.001=highly significant). 
65; 867
RESULTS.

         For the clinical parameters, age at menarche was significantly lower in the preeclamptic group than in the control group (10.8+ 2.1 Ys. vs. 13.2 ±1.1 Ys. p<0.001). Also, BMI was significantly higher in the preeclamptic group than in the control group (30.1+ 3.1 Ys. vs. 24.2 ±1.6 Kgm/m2, p<0.001) (table 1& fig, 1). During pregnancy, there were no significant differences in the mean maternal age, and mean gestational age. Also, there were 36 male (55.4%) and 29 female (44.6%) newborns to the preeclamptic group, compared with 471 male (54.3%) and 396 female (45.7%) newborns to the control group. According to the χ2 test, there was no significant difference between these distributions. Also, all female newborns showed no signs of virilization. 
        Table (1): Clinical parameters of both groups at puberty. 
	
	Group I (n=65)
	Group I (n=867)

	Age at menarche
	10.8±2.1
	13.2 ±1.1*

	BMI at menarche
	30.1 ±3.1
	24.2 ±1.6*


           P<0.001

Table 2 and fig. 1 showed levels of testosterone of both groups at puberty. Total testosterone levels were significantly higher in the preeclamptic group than in the control group (186.32+ 76.67ng/dL, vs. 59.3+ 12.5ng/dL, p<0.001). Also, free testosterone levels were significantly higher in the preeclamptic group than in the control group (0.42+ 0.12ng/dL, vs. 0.11+ 0.04ng/dL, p<0.001)
       Table (2): Levels of testosterone of both groups at puberty.

	
	Group I (n=65)
	Group I (n=867)

	Total Testosterone (ng/dl)
	186.32 ±76.67
	59.3 ±12.5*

	Free Testosterone (ng/dl)
	0.42 ±0.12
	0.11 ±0.04*
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        P<0.001
Table 3 showed levels of testosterone of both groups during the 3rd trimester. Also, total testosterone levels were significantly higher in the preeclamptic group than in the control group (632.32+ 81.67ng/dL, vs. 149.32+ 11.5ng/dL, p<0.001). Also, free testosterone levels were significantly higher in the preeclamptic group than in the control group (0.51+ 0.13ng/dL, vs. 0.27+ 0.03ng/dL, p<0.001). No significant difference in DHEAS, sex hormone binding globulin, and estradiol levels were observed between both groups either at puberty or during the 3rd trimester of their first pregnancy.
    Table (3): Levels of testosterone during the 3rd trimester. 
	
	Group I (n=65)
	Group I (n=867)

	Total Testosterone (ng/dl)
	632.32 ±81.67
	149.32±11.5*

	Free Testosterone (ng/dl)
	0.51 ±0.13
	0.27 ±0.03*


       P<0.001

         The mean S/D of the umbilical artery in group I was significantly higher than that in group II (3.8±1.18 vs.2.11±0.18, p< 0.001). Also, the mean number of the healthy small muscular arteries/ high power field was significantly smaller in group I than in group II (1.38±0.41vs.7.49± 0.51, p<0.001) (Table 4 and fig. 2 & 3). 
      Table (4): U.A. S/D ratio & number of SMA/HPF. 

	
	Group I (n=65)
	Group I (n=867)

	S/D ratio
	3.8 ±1.18
	2.11 ±0.18*

	SMA/HPF
	1.38 ±0.41
	7.49 ±0.51*


      P<0.001
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Among patients in group I, there was a strong positive correlation, on the average, between BMI, total testosterone and free testosterone levels; on one hand; and levels of diastolic blood pressure (r = +0.896, r = +0.848 & r = +0.894 respectively) and umbilical artery S/D (r = +0.814, r = +0.748 & r = +0.794 respectively) on the other hand. Also, there was a strong negative correlation, on the average, between BMI, total testosterone and free testosterone levels and number of healthy small muscular arteries / high power field (r = -0.844, r = -0.868 & r = -0.874 respectively) (Table 5). 
Table (5): Correlation between BMI & Testosterone levels and parameters of severity.
	 
	BMI
	Total testosterone
	Free testosterone

	Diastolic B.P.
	+0.895679
	+0.847911
	+0.893679

	U.A. S/D ratio
	+0.813679
	+0.747911
	+0.793979

	SMA/HPF
	-0.843679
	-0.867679
	-0.873679


DISCUSSION.

     In the current the menarche occurred at significantly younger ages and was associated with significantly higher BMI in those who were affected by PET in their first pregnancies (group I; study group) than those who experienced smooth first pregnancies (group II; control group) (p<0.001). These results were similar to those mentioned by Howard (2001)(13). Total and free testosterone levels at puberty were significantly higher in the study group than in the control one. Similar results were reported by Freedman et al (2000)(9). Also, during the 3rd trimester of their first pregnancies patients with preeclampsia showed significantly higher levels of total and free testosterone than normotensive women with comparable maternal chronological age, and gestational age. Acromite et al (1999), reported comparable results in comparable groups of women(14). Preeclampsia is hypertensive state of pregnancy associated with sympathetic hyperactivity, vascular hyperactivity and hypercoagulation(15). These pathophysiologic changes are mediated by changes in angiotensin II sensitivity and eicosanoid levels(16-18). For the former, angiotensin II refractoriness in normotensive pregnancies(19) is not only lost but its pressor response is also exaggerated(18,20,21). For the latter, the imbalance between vasoactive eicosanoids favors the vasoconstrictor and procoagulant thromboxane over the vasodilator prostacycline(17,21). Several independent studies have shown that androgens can cause changes strikingly similar to those seen in preeclampsia. The increased levels of testosterone may exhibit the hypertensive effect by activating the "high activity genotype" of epoxide hydrolase(22). Animal studies have demonstrated a hypertension-promoting effect of androgens through the renin-angiotensin system(3). Also, testosterone accentuated the rats’ vascular responses to arachidonate and norepinephrine(4). High circulating androgens concentrations and exogenously administered androgens have been linked to hypertension both in vivo and in vitro(3 ,4). In vitro, by decreased production of prostacycline(23) and increased production of thromboxane(24) similar to the changes in preeclampsia. Women with polycystic ovarian disease have been shown to be at increased risk for development of preeclampsia(25).  The cause of elevation of serum androgens in patients with preeclampsia could be attributed to several mechanisms. Muttukrishn  et al(1997) reported that serum inhibin A levels are higher in women with preeclampsia than in normotensive control subjects(8). This may increase serum androgen levels by a mechanism similar to that in non pregnant women with polycystic ovarian disease where inhibin increases androgen production from ovarian theca cells(7). Interestingly, Laivuori et al (1998) noticed that this metabolic defect that may result in increased androgen levels in these patients is persistent for up to 17 years postpartum(5).Another mechanism is the reported deficiency in placental aromatization enzymes in pregnancies complicated by hypertension(26). These enzymes are responsible for the transformation of androgens to estrogens(27) and their deficiency result in accumulation of circulating androgens.However, hemoconcentration(28) as a possible
cause for elevation of testosterone in these patients was excluded in this study by the comparable results of estradiol and DHEAS in both study groups. These results are the same as those mentioned by Acromite et al (1999)(14). Also, fetal contribution is unlikely due to the similar distributions of male and female newborns between the two groups, with no signs of virilization among female newborns. Similar data were reported by Acromite et al(14). Procianoy & Cecin found that the umbilical cord androgen levels in infants born to mothers with preeclampsia were lower than those in infants born to normotensive control subjects(29). In this work preeclamptic patients showed significantly higher umbilical artery S/D than normotensive pregnant women reflecting abnormal umbilical artery FVWs, which was associated by significant reduction in the number of placental small muscular arteries reflecting severity of the disease. These data are similar to those reported by Giles et al (1985)(10). The strong positive correlation between BMI, total and free testosterone levels on one hand and diastolic blood pressures and umbilical artery S/D on the other hand, and the strong negative correlation between BMI, total and free testosterone levels and number of small muscular arteries / high power field in the current study, implies that androgens may have a role in the progress of the disease.   
Conclusions 
Compared with normotensive women, primigravid women with PET showed secular trend in the form of earlier puberty, significantly higher BMI, with significantly higher levels of testosterone. The degree of this secular trend is directly proportionate to the degree of severity of PET. Primigravid women who showed secular trend 
should be considered at high risk and included in the preventive program for PET.
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الإيجاز العربي
الاتجاه الدنيوي ليس فقط مسئولا عن زيادة حدوث ما قبل الارجاج،
 ولكن أيضا عن درجة خطورته
مصطفى عبد الخالق عبداللاه*، صلاح محمد رشيد*، ليلى محمد يوسف
**، إيمان صلاح***، إيمان عبد الباسط محمد****.

أقسام التوليد وأمراض النساء*، الباثولوجيا الإكلينيكية**، الباثولوجيا***، طب المجتمع**** كلية الطب -جامعة سوهاج.
تحدثت دراسات سابقة عن علاقة الطول ووزن الجسم عند البلوغ في البنات مع معدل حدوث ما قبل الارجاج أثناء الحمل الأول، وتهدف الدراسة الحالية إلى معرفة مدى تأثير زيادة الطول والوزن وسن البلوغ على نسبة حدوث ما قبل الارجاج ومدى تأثير ذلك على درجة خطورته أثناء الحمل الأول.

وقد أجريت هذه الدراسة بمستشفى سوهاج الجامعي خلال الفترة من أكتوبر 1997 حتى أبريل 2006 واشتملت على مرحلتين

· المرحلة الأولى: دراسة مجتمعية شملت طالبات المرحلة الإعدادية والثانوية، حيث تم تحديد سن البلوغ والطول والوزن، وأخذ عينات دم لتحديد نسبة هرمون التيستوستيرون، سلفات الديهيدروابيأندروستيرون، الاستراديول، البروتين الحامل لهرمون الجنس.
· المرحلة الثانية: ومع متابعة هؤلاء البنات حتى سن الزواج وحدوث الحمل الأول أمكن تمييزهن إلى مجموعتين:
· مجموعة الدراسة: اشتملت على 65 سيدة حامل للمرة الأولى في جنين واحد يعانين من قبل الارجاج

· المجموعة الضابطة: اشتملت على 867 سيدة حامل حملا طبيعيا للمرة الأولى في جنين واحد 
وقد تم إعادة أخذ عينات دم لإعادة تحديد نسبة نفس الهرمونات السابقة، مع فحصهن بالموجات الفوق صوتية المزودة بخاصية دوبلر لتحديد سرعة سريان الدم في الشريان السري للجنين، وبعد الولادة تم تحديد نوع الجنين مع أخذ عينات للفحص الميكروسكوبي لتحديد عدد الشرايين صغيرة الحجم السليمة لكل مجال تكبير بالقوة الكبرى (400 مرة)

وقد أثبتت الدراسة أن سن البلوغ حدث مبكرا في مجموعة الدراسة مع زيادة في الطول ووزن الجسم وكان ذلك مصحوبا بارتفاع في مستوى هرمون التيستوستيرون ارتفاعا ذو دلالة إحصائية واضحة عنه في المجموعة الضابطة، وقد استمر هذا الفارق بين المجموعتين في مستوى هرمون التيستوستيرون أثناء الثلث الأخير من عمر الحمل الأول في كل منهما دون ارتباط بنوع الجنين، ولم تكن هناك فروق ذات دلالة إحصائية بين المجموعتين فيما يخص مستوى بقية الهرمونات، وقد كان هناك فارق ذو دلالة إحصائية واضحة بين المجموعتين فيما يخص عدد الشرايين صغيرة الحجم السليمة، ولقد كانت هناك علاقة طر دية بين زيادة الطول والوزن ومستوى هرمون التيستوستيرون عند سن البلوغ من ناحية ومستوى ضغط الدم الانبساطي ودليل سريان الدم بالشريان السري من ناحية أخرى بينما كانت علاقة عكسية بين هذه الأشياء وعدد الشرايين صغيرة الحجم السليمة بالمشيمة

ونخلص من ذلك إلى أنه بالمقارنة بالحمل الطبيعي فان السيدات المصابات الارجاج في الحمل الأول أظهرن اتجاه دنيوي على هيئة بلوغ مبكر مع زيادة في الطول ووزن الجسم مصحوبا بزيادة في مستوى هرمون التيستوستيرون، ولقد كانت درجة هذا الاتجاه الدنيوي متناسبة طرديا مع درجة خطورة هذا الارجاج، وعليه فان السيدات في الحمل الأول اللائي يظهرن درجة من الاتجاه الدنيوي يجب أن يعتبرن من السيدات القابلات لحدوث الارجاج، ويدرجن ضمن برنامج الوقاية من هذا المرض.
Table (1): Clinical parameters of both groups at puberty. 
	
	Group I (n=65)
	Group I (n=867)

	Age at menarche
	10.8±2.1
	13.2 ±1.1*

	BMI at menarche
	30.1 ±3.1
	24.2 ±1.6*


P<0.001
Table (2): Levels of testosterone of both groups at puberty.
	
	Group I (n=65)
	Group I (n=867)

	Total Testosterone (ng/dl)
	186.32 ±76.67
	59.3 ±12.5*

	Free Testosterone (ng/dl)
	0.42 ±0.12
	0.11 ±0.04*


P<0.001
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Table (3): Levels of testosterone during the 3rd trimester. 
	
	Group I (n=65)
	Group I (n=867)

	Total Testosterone (ng/dl)
	632.32 ±81.67
	149.32±11.5*

	Free Testosterone (ng/dl)
	0.51 ±0.13
	0.27 ±0.03*


P<0.001

Table (4): U.A. S/D ratio & number of SMA/HPF. 

	
	Group I (n=65)
	Group I (n=867)

	S/D ratio
	3.8 ±1.18
	2.11 ±0.18*

	SMA/HPF
	1.38 ±0.41
	7.49 ±0.51*


P<0.001

Table (5): Correlation between BMI & Testosterone levels and parameters of severity.

	 
	BMI
	Total testosterone
	Free testosterone

	Diastolic B.P.
	+0.895679
	+0.847911
	+0.893679

	U.A. S/D ratio
	+0.813679
	+0.747911
	+0.793979

	SMA/HPF
	-0.843679
	-0.867679
	-0.873679
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Fig. (1): Parameters at menarche








Fig. (2): High power-field (X400) of a placenta of a normal pregnancy showing healthy arteries. 





Fig. (3): High power-field (400X) of a placenta in a patient with severe PET showing thrombosed arteries
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Fig. (2): High power-field (X400) of a placenta of a normal pregnancy showing healthy arteries. 








Fig. (3): High power-field (400X) of a placenta in a patient with severe PET showing thrombosed arteries
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