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ABSTRACT 

        The current study investigated the early stages of pregnancy (day 7 of implantation) 

in the uterus of rabbit by histochemical study. The study was conducted at the 

laboratories of the College of Veterinary Medicine of Basra University. The present study 

was carried out on two groups of female rabbits which included the control group (4), the 

implantation group (7). The histochemical analysis was carried out for the demonstration 

of glycogen and the activity of alkaline phosphatase enzyme. The result of this study 

showed a clear increase in the distribution of glycogen, which was observed in the uterine 

epithelium, sub- epithelial stroma and in the uterine gland, also this study revealed an 

increased activity of the enzyme alkaline phosphatase mainly in epithelium and site of 

implantation in the uterus.  

INTRODUCTION 

         Embryo implantation is a term used to describe process of the attachment and 

invasion of the blastocyst to the endometrium of the uterus in placental animals. During 

estrus cycle, the functional layer of the endometrium undergoes specific molecular,  
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enzymatic, morphological, and structural changes, which are under control of ovarian 

hormonal changes (1).  

        At the time of implantation in mammals, the cell surface of luminal epithelium of 

endometrium undergoes changes, which terminologically named” plasma membrane 

transformation” (2). Epithelium of mammalian endometrial is the first site of contact 

between trophectoderm and maternal tissue during the period of attachment and 

implantation n of embryo. Both of these surfaces undergo specific molecular, 

morphological and ultra structural changes, which are mediated by ovarian hormones (3). 

In mammals, glycogen and carbohydrates are very important for embryonic nutrition in 

the early stages of pregnancy and the majority of these elements are produced from 

uterine glandular cells (4). Association between glycogen and morphogenesis has been 

noted by previous authors who observe association between glycogen and mitosis and 

differentiation of epithelia   (5). Alkaline phosphatase activity in the uterus in early 

pregnancy was also evaluated in different animals like rat and mouse. These enzymes and 

components play a role in nourishment and implantation of the blastocyst (6).The aim of 

the current study was to perform a histochemical analysis of the distribution of glycogen 

and the activity of alkaline phosphatase in the uterus of the rabbit during early 

implantation period.  

MATERIALS AND METHODS 

        The study was conducted at the laboratories of the College of Veterinary Medicine 

of Basra University including (13) domestic rabbits aged 6-8 months and weighing (2.3 -

2.6 Kg) were used. The females were killed by introducing air bubbles into the heart. 

Uterus was quickly dissected at the cervix and removed from the animal. The uterine 

cornua were carefully opened down the mesometrial side to expose the preimplantation 

blastocysts. The uterine tissue surrounding the area of each blastocyst was separated from 

the remaining tissue and the endometrium from each site was recovered for the study. 
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  For the histochemical study, the PAS stain was used to demonstrate the glycogen (7) 

and on calcium phosphate method (8) to demonstrate the alkaline phosphatase activity, in 

comparison with the control group which represents non pregnant rabbits at (rest-stage).      

RESULT 

       The current study showed that glycogen in the uterus of the control group   was 

found as weak scattering in the endometriam and muscular layer (myometrium). This was 

shown as faint reaction with PAS (Figure1). 

       For the implantation period (day 7), glycogen was observed in uterine epithelium, the 

sub- epithelial stroma, and in the anti -mesometrial glands. The glycogen appears in the 

uterine secretions, in the stroma near the site of implantation, and basal parts of the 

uterine glands (Figure 2). 

      Regarding the activity of alkaline phosphatase in the control group, the results 

showed appositive reaction in the uterine epithelium (Figure 3).  

      Activity of alkaline phosphatase was seen to increase as a prominent feature in uterine 

epithelium of the uterus of the doe during early implantation as was compared with the 

control (Figure 4). 
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  Figure (1): Section from control rabbit uterus.

glycogens in the endometrium (red arrow), myometrium (green arrow).  PAS stain.X100

       Figure(2): Section of r

showing distribution of glycogen in uterine 

arrow) and in myometrium  layer (

arrow) .PAS stain.X200. 
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Section from control rabbit uterus.Was showed the little distribution of 

glycogens in the endometrium (red arrow), myometrium (green arrow).  PAS stain.X100

Section of rabbit uterus in early pregnancy (day 7 of implantation) 

showing distribution of glycogen in uterine epithelium (black arrow) ,uterine gland 

arrow) and in myometrium  layer (yellow arrow ) in the site of implanted blastocyst (

ISI Impact Factor:3.461 

 

 

little distribution of 

glycogens in the endometrium (red arrow), myometrium (green arrow).  PAS stain.X100. 

 

abbit uterus in early pregnancy (day 7 of implantation) 

,uterine gland (blue 

the site of implanted blastocyst (pink 
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     Figure (3): Uterus of control rabbit. 

weak reaction in uterine epithelium only (black arrow).Calcium Phosphate method. X200.

     Figure (4): Uterus of rabbit in early stages of pregnancy (day 7 of implantation) 

demonstrate alkaline phosphatase 

stroma (red arrow) beside the implanted embryo (bl

method.X200. 
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Uterus of control rabbit. Showed the localization of alkaline phosphatase as a 

weak reaction in uterine epithelium only (black arrow).Calcium Phosphate method. X200.

Uterus of rabbit in early stages of pregnancy (day 7 of implantation) 

demonstrate alkaline phosphatase activity in uterine epithelium (white arrow

beside the implanted embryo (blue arrow).Calcium phosphate 
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localization of alkaline phosphatase as a 

weak reaction in uterine epithelium only (black arrow).Calcium Phosphate method. X200. 

 

Uterus of rabbit in early stages of pregnancy (day 7 of implantation) 

white arrow) and uterine 

).Calcium phosphate 
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DISCUSSION 

      The current study showed that glycogen in early stage of implantation was seen 

mainly in the uterine epithelium and sub- epithelial stroma anti mesometriallys. With the 

progression of implantation, glycogen was shown in the uterine secretions, the stroma 

near the site of implantation and deep parts of the uterine glands. These findings appear 

as PAS positive regions. 

      This finding is in disagreement with (9) who mentions that glycogen is mainly seen in 

embryonic tissues of rabbit. 

     The current study found that the increase was persistent during the stage of 

implantation. This study is similar to (10) who compared between the rat and the             

rabbit and found that the glycogen in rat falls off immediately prior to degeneration, 

while in the rabbit there was increasing in the glycogen in the uterine epithelium.  

    Role of glycogen in rabbit implantation is important for use later in the implantation 

and placentaion processes, or as a reserve of easily available energy and this was in 

agreement with (11).  

        There are several reports which indicate that, after luteinizing hormone LH surge, 

glycogen begins to accumulate within the cytoplasm, initially in a sub nuclear area, but 

over time large aggregations are seen in the apical region of the cell by increasing 

progesterone (11). 

         The current study showed that alkaline phosphatase (ALP) activity was seen to 

increase in the uterine epithelium and sub –epithelial stroma  during early implantation. 

         In fact these findings are unlike the studies of previous authors who stated that there 

was a fall in alkaline phosphatase activity in the inter implantation endometrium of the 

rabbit uterus during early pregnancy (12). 

        Previous studies have demonstrated that alkaline phosphatase activity is associated 

with the differentiate state, but not the proliferative state, of epithelial cells(13, 14).This 

fact was consistent with studies in the hamster which showed that  the lowest (ALP)  
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activity in ( day 2 ) epithelial cells when these cells were proliferating and strong AP 

activity in( days 3) and (day4) uterine epithelial cells when these cells are differentiating 

to support implantation (15) .Luminal epithelial cells show apical plasma membrane 

alterations such as polarity changes and flattening of microvilli with reorganization of 

apical molecules during epithelial cell surface preparation for blastocyst attachment in a 

variety of species including the hamster, mouse, rabbit, camels and human (16,17,18). 

These changes in the surface of epithelial cells may be associated with phosphorylation / 

dephosphorylation of proteins and phospholipids in their membrane lipid bilayer.  

    Thus, the results of the current study suggest that rabbit females may utilize the AP 

activity in epithelial cells to support phosphorylation status of the cell surface molecules 

that are helpful at the time of the uterine receptivity and blastocyst attachment. 

المحلي خلال فترة الانغراس المبكر الأرنبنسجیة  لرحم  دراسة كیمیاء  

**عبد الجبار رسمي حویط    *الدین یوسف عز إسراء                              

العراق البصرة ، ،البصرةجامعة ، كلیة الطب، والأجنة والأنسجةفرع التشریح  *  

العراق البصرة ، ،جامعة البصرة، كلیة الطب البیطري، والأنسجةفرع التشریح   **  

 الخلاصة

لرحم الارنب بواسطة التحلیل الكیمیاء ) الیوم السابع للانغراس(الدراسة الحالیة تحقق في المراحل الاولى للحمل     

تم تنفیذ الدراسة .جامعة  البصرة - تمت ھذه الدراسة في مختبرات كلیة الطب البیطري. النسجي والكیمیاء الانزیمي

تم  التحلیل ).7(ومجموعة الانغراس ) 4(مل مجموعة السیطرةالحالیة على مجموعتین  من اناث  الارانب والتي تش

. الكیمیاءالنسجي لتوضیح توزیع الكلایكوجین والتحلیل الكیمیاء الانزیمي لتوضیح فعالیة الانزیم الفوسفاتیز القلوي

طلائیة  الدراسة بینت زیادة واضحة في توزیع الكلایكوجین والذي  شوھد في الغشاء الطلائي للرحم والسدى التحت

ضحت ھذه الدراسة  زیادة في فعالیة انزیم الفوسفاتیز القلوي بصورة رئیسیة في وبالاضافة الى ذلك ا.والغدد الرحمیة

                                     .                 الغشاء الطلائي في موقع الانغراس في الرحم
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