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Abstract. Estrogen (E) and/or progesterone (P) are mainly metabolized in liver and execrated in kidney. The present work was carried out to find out its effect on liver and kidney in old female albino rats. The intramuscular injection of Folone (estradiol benzoate, 90 μg/kg. b.wt,E) and/or Lutone (progesterone, 325 μg/kg.b.wt.,P) every 5 days for three months induced several biochemical and histological changes in both liver and kidney of treated animals. The biochemical parameters chosen for this study are serum liver function (ALp, GOT and GPT) which are sensitive parameters  for the hepatic cells injury. Moreover, histological examination of the liver of estrogen- and/or progesterone- treated animals revealed destruction of the liver architecture, cytoplasmic vaculation of the hepatocytes, fatty infiltrates and a remarkable abundance of phagocytic infiltrates. On the other hand; the kidney showed marked changes of congestion, perivascular and interstitial lymphocytic infiltrations, degeneration of some renal corpuscles and renal tubules. Such cells showed progressive degeneration of  their nuclei and necrosis.

Introduction

Female sex hormones, estrogen and progesterone are commonly used in combination in most contraceptive preparations [1; 1402-1409]. Estrogen replacement therapy is a widespread treatment in postmenopausal women to alleviate climateric complaint [2]. It has also been applied in the prevention of osteoporosis [3]. Moreover, it has a protective effect on risk factors of cardiovascular disease [4]. To avoid the increase risk of endometrial cancer associated with estrogen treatment, the sequential use of progesterone for at least 12 days each month is now recommended [5]. On the other hand, several histopathological changes were reported in many organs [6,7]. 

It has been clearly indicated that the administration of hormonal replacement therapy is concomitant functional disturbances of liver and kidney together  with alterations in the serum concentration of enzymes [8; 459-490]. A variety of changes have been noted concerning the effect of these drugs on plasma protein [9]. Fakhry et al. 

[10] and El-Allawy et al. [11] proved that contraceptives produced electrolyte imbalances and elevated uric acid level in the serum.

The liver is a target organ for estrogen and progesterone [7,12]. Excess of estrogen and/or progesterone produced hepatic morphological, biochemical and carcinogenic changes [13,14]. Estrogen [15] and estrogen and progesterone [6] also cause congestion in the kidney, lymphocytic aggregation, local hemorrhage and cystic dilation of renal tubules. The present work aims to study the effect of estrogen and/or progesterone on the biochemical data and histological details of the liver and kidney in old female rats. 

Materials and Methods

Forty (24-month old) female albino rats (Rattus norvegicus) (167-230 gm body weight (B.Wt)) were used. Standard diet and water were provided ad.libitum. The animals were classified into four groups. Group 1 was untreated and kept as control, group 2 was injected with folone (Estrogen, (E.) 90 μg/kg b.wt). Group 3 was injected with lutone (progesterone, (P.) 325 mg/kg b.wt) and group 4 was injected with E and P with similar doses. All treated groups were injected intramuscularly (i. m.) with the hormones every 5 days for 3 months. The doses of the hormones were calculated according to the surface area in relation to man [16; 85].

Sera were obtained by centrifugation of the blood samples and stored at- 20 ˚C. Serum aspartate amino transferase (AST/GOT) and alanine amino transferase (ALT/ GPT), serum alkaline phosphatase (ALp) were measured using a fully automated analyzer (Hitachi 911 Tokyo, Japan). Commerical Randox kits (Randox Laboratories Ltd, Ardmore, Crumlin, United Kingdom) were used for these analyses. Data were statistically analyzed by student’s “ t ” test. 

For histological study, the animals were sacrificed by decapitation and their liver and kidney removed fixed in Bouin’s fluid for 24 hours. After fixation, the tissues were dehydrated through ascending grades of ethanol and cleared in xylene and finally embedded in paraffin wax. Paraffin sections of 5 μm thickness were prepared and mounted on clean slides without using any adhesive medium. Sections were stained with Ehrlich’s haematoxlin and counterstained with eosin. 

Results

Table 1 summarized the biochemical changes in the blood serum. Enzymatic activities following hormonal treatment exhibited a significant reduction of ALp activity in serum of E-treated group when compared to those of control one. Moreover, a significant increase of AST and ALT were noticed in sera of E-and E+P- treated groups. 

Table 1. Biochemical changes in control and hormonal replacement therapy treatment in old female albino rats.

Group
Alp µ/L
AST µ/L
ALT µ/L

Control
125.6 ± 0.9 
  79.2 ± 3.1
 26.6 ± 0.8

Estrogen
120.5 ± 1.3*
133.5 ± 5.7**
35.8  ± 0.9**

Progesterone
124.2 ±  0.7
  84.4 ± 8.9
 26.6 ± 1.1

Estrogen + Progesterone
123.5 ±  0.8
100.8 ± 9.8*
 29.6 ± 0.8*

Each value represents mean 
[image: image9.png]


Standard deviation (N= 5).

(* , **) Significant at P< 0.05 and P< 0.01, respectively.

The liver in the control rats exhibited the classical histological appearance as shown in (Fig. 1). Meanwhile, in estrogen-exposed animals, the liver showed focal pathological changes. Some areas exhibited an increase in the acidophilic and granular appearance of hepatocytes, together with sinusoidal dilatation.  Kupffer cells appeared swollen and some of them were detached from the underlying basement membrane. The nuclei of hepatocytes became more vesicular and the number of binucleated hepatocytes increased compared to those of the control rats (Fig. 2). 


Fig. 1. Section in the liver of control rat showing hepatic cells (h), Sinusoidal spaces (s) with Kupffer cells (k) and central vein (CV) (X250). 


Fig. 2. Section in the liver of rat treated with estrogen showing the granular appearance of liver cells, sinusoidal dilatation (s) and abundance of Kupffer cells (k), vesicuolation of the nuclei (n) (X250).

Progesterone treatment increased the number of binucleated cells. Sinusoidal spaces widened and filled with red blood cells. Cytoplasmic vacuoles enlarged and few nuclei degenerated (Fig. 3).


Fig. 3. Section in the liver of rat treated with progesterone; vacuolation (v) of the cytoplasm of hepatocytes, sinusoid (s) filled with Rbcs (X500).

E and P administration caused disorientation of hepatic strands of hepatic lobules. Hepatic cells enlarged with fatty infiltrates and cytoplasmic vacuols. Remarkable inflammatory cellular infiltration was noted. Hepatocytes manifested clear necrotic signs (Fig. 4).


Fig.4. Section in the liver of rat treated with estrogen and progesterone showing fatty infiltration (Fi) and severe cytoplasmic vacuolation, marked lymphocytic infiltration (Li) (X250).

The structure of the kidney of control rat was shown in (Fig. 5). Following estrogen treatment, the kidney showed damage of some renal corpuscles including their glomeruli as well as the epithelial lining cells of it’s Bowman’s capsules. The renal tubules were damaged that they lost their characteristic appearance due to degeneration of its lining cells (Fig. 6). 

Fig. 5. Section in the kidney of control rat showing renal tubules and the glomerulus (G) (X 250).


Fig.6. Section in the kidney of rat treated with estrogen showing degenerated renal tubules (arrow) and atrophied glomeruli (AG) (X250).

Examination of the kidney of rat treated with progesterone revealed an obvious damage of some renal corpuscles with degeneration of their cells. A large number of renal tubules showed sloughing of their lining cells and lymphocytic infiltration  among them (Fig. 7).


Fig. 7. Section in the kidney of rat treated with progesterone showing l lymphocytic infiltration (Li) and atrophied glomeruli (AG) (X250).

E and P administration showed intertubular debris in the advanced stages of tissue impairment exhibiting peritubular fibrillar eosiinophilic casts. The walls of Bowman’s capsules were eroded and the glomeruli were shrunken and atrophied together with leukocytic infiltration. Some renal tubules were dilated; its lining epithelial cells suffered from cloudy swelling and nuclear degeneration and finally necrosis. The necrotic tubular epithelium detached from its basement membrane and sloughed in the tubular lumen (Fig. 8). 


Fig. 8. Section in the kidney of rat treated with estrogen and progesterone showing shrunken glomeruli, dilatation of renal tubules with sloughed lining cells (arrow) (X250).

Discussion

In human and veterinary medicine, serum chemistry data are used to determine their tissue dysfunction or damage [17].

The decreased alkaline phosphatase in the present work is in agreement with Voetberg et al. [18] who attributed this decrease to the inhibition of recruitment of osteoblast cells. Decrease ALp was previously recorded by El-Allawy et al.[19] and El-Gendy and Tohamy [20]. 

Transaminases were considered to be a more sensitive measure in evaluating liver function and damage [21; 168]. The elevation of aspartate and alanine aminotransferase in the present work are in accordance with Coles [22; 208-213] and Fakhry et al. [10] who attributed this increase to hepatocellular damage induced by estrogen and progesterone combination. 

It was noticed that hormonal treatment has induced many histopathological changes in the liver. The cytoplasm of hepatocytes became more acidophilic and granular. Adieb et al.  [14] gave similar observation in liver cells of female rat after sex hormones administration. This could be attributed to the presence of sex hormones in hepatocytesfor its metabolism caused also increase in the smooth endoplasmic reticulum and swollen mitochondria and  cellular granularity [23; 310], or0 partially attributed to the anabolic effect of estrogen and progesterone in forming mRNA that formed a new protein [6,8].

The dilatations of the hepatic sinusoids in the present study are due to hepatic congestion that developed during the course of hormonal treatment [24]. Attia et al. [7] noticed cellular infiltration in the blood sinusoids and portal area due to the migratory cells from the blood stream, which attributed to the noticeable congestion of the hepatic vessels particularly the sinusoids.  

The results presented vacuolation, degeneration and fatty infiltrates. These changes were interpreted by many authors to be due to fatty changes resulting from hormonal treatment [7,24]. However, Gray et al. [25] reported a direct effect of ovarian hormones on adipose tissue, role causing increased body weight and fat deposition. 

 Another point of view based on the fact that female sex hormones lead to stimulation of adrenal cortex, the subsequent release of cortisone caused this vacuolation as reported by Birchmeir [26].    

The changes induced by hormonal replacement therapy in kidney were compatible to those recorded previously; Edress et al. [6] reported that oral contraceptives induced many histopathological alterations in adult female albino rats such as degeneration of renal tubules, congestion of renal blood vessels and abundance of inflammatory leukocytic infiltration. Ghonim [15] reported similar findings in the kidney of rats and chickens injected with estrogen and estrogen & progesterone, the treated groups showed nearly the same effect on the renal tissue. Such hormones seemed to stimulate the proliferation of the kidney cells, in confirmation to the finding of Zaki et al. [27] who mentioned that estrogen has a stimulatory action on the reticuloendothelial system as well a toxic effect on the rat cells.

The histopathological findings and clinicopathologic parameters pointed estrogen to be more toxic than progesterone [6]. These results are in agreement with the present results, the combined usage of the two hormones enhanced certain disturbances in the hepatorenal functions. El-Allawy et al. [11] reported contraceptive induced synergistic effect that could be interpreted as definite disturbances in hepatorenal function, hypertension as well as disturbances in the electrolytic balance.

A correlation between the liver and kidney damage and the disturbed activity of AST and ALT enzymes has also been suggested by [28; 310-315]. The present results lending a good support to this suggestion. 

Finally it could be concluded that estrogen and/or progesterone altered the biochemical parameters and histological details of liver and kidney. Thus the use of hormonal replacement therapy in postmenopausal women must be under the supervision of the physicians.
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تأثير العلاج الهرموني البديل في إناث الجرذان المسنّة: 

دراسات حيوكيميائيه ونسيجية
ميسـاء محمد الراوي

قسم العلوم، كلية التربية للبنات ، مكة المكرمة 
(قدّم للنشر في 7/11/1422هـ ؛  وقبل للنشر في 9/11/1422هـ)
ملخص البحث. يستخدم الاستروجين بمفرده أو مع البروجيسترون في كثير من العقاقير المانعة للحمل . وقد استخدم في الدراسة الحالية نسيجي الكبد والكُلى لمعرفة مدى تأثيرهما على الجرذان المسنّة . قسمت الحيوانات إلى أربع مجموعات وتم حقنها كل خمسة أيام لمدة ثلاثة أشهر، المجموعة الأولى بعقار فولون (استرا ديول بنزويت 90ملجم/كجم) والمجموعة الثانية بعقار لوتون (بروجيسترون 325ملجم/كجم)  والمجموعة الثالثة بعقاري فولون مع لوتون (نفس الجرعة) والمجموعة الرابعة تركت بدون معاملة بالعقار كمجموعة ضابطة .
أدت معاملة الفئران بالعلاج الهرموني إلى زيادة تركيز إنزيمات ALT  و AST في بلازما الدم دلالة على وجود تلف كبدي . وهذا ما أكدته الدراسات النسيجية حيث اتّضح عند فحص القطاعات النسيجية لكبد الحيوانات المعالجة ظهور تلف نسيجي وخلوي ، فحدث ارتشاح خلايا لمفاويه واتسعت الجيوب الكبدية وظهرت الفجوات السيتوبلازمية في خلايا الكبد مع ترسيب للدهون فيها  . 

أما بالنسبة للكُلية فقد ظهر احتقانًا واضحًا في نسيج الكُلية مع تجمع الخلايا اللمفية. أظهرت الوحدات الكُلوية تلفًا نسيجيًا حيث لوحظ تهدّم في كرية مالبيجي ونسيج الكبة . وتلفًا شديدًا وتحللاً في الخلايا الطلائية المبطنة للأنيبيبات الكُلوية وأنويتها .          
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