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Abstract 
 

         Thirty two adult female albino rats  were randomized into 2 main groups (control and 
experimental).  The control group (n=8) received IM injection of 0.3 ml of the drug vehicle 

(castor oil & benzyl benzoate) once every 5 days for 6 times.  50% of rats of this group were 

scarificed after 24 hours of the last injection while the other 50% were left for 15 days.  

Experimental group was divided into 2; experimental group 1; E1 (n=12) received IM injection 
of 1.5 mg/kg BW of the drug (Mesigyna), once every 5 days for 6 times, and were sacrificed 24 

hours after the last injection.  Experimental group 2; E2 (n=12) were injected as in group E1 

then left for 15 days. Uterine tissue was used for various techniques; histological (H&E & 
Masson's trichrome) and immunohistochemical (staining of progesterone receptors, using 

Labeled-Streptavidin method).                           

         Both qualitative and quantitative analyses were done to assess the degree of uterine 
affection.  Quantitative measurements (optical density, color area percentage, line distance & 

cells count) were performed using the image analyzer.  Mesigyna injection showed increased 

endometrial folding (91.6% of the animals) with decreased endometrial thickness.  Luminal 

epithelium showed proliferation with pseudostratification of its nuclei (75% of animals), 
necrotic changes (31.3% of animals), hyperplasia (epithelial tufting; in 25% of animals) and 

desquamation (8.3%of animals).  Increased gland size and stromal hypercellularity were also 

observed.  Polymorphonuclear cellular infiltration in both endometrium and myometrium, 
Vascular congestion and increased myometrial thickness were respectively seen in 83.33%, 63.5 

%, 83.5% of E1 group animals.  Mesigyna also caused reduction in the amount of collagen 

fibers.  Immunostaining revealed decreased number and optical density of progesterone 
receptors in nuclei of surface epithelium, glandular epithelium and stromal cells while they were 

increased in nuclei of smooth muscle fibers.  Image analysis results confirmed both the 

histological and the immunohistochemical results.  After withdrawal of the drug (group E2), 

results showed reduction in necrotic changes, endometrial folding, epithelial tufting and 
hyperplasia.  However there was an aggravation of Polymorphonuclear infiltration, vascular 

congestion and immunohistochemical changes which indicated delayed recovery of these 

changes in rat uterus under the effect of Mesigyna. 
         In conclusion Mesigyna was found to produce severe histopathological changes which 

were not completely recovered after 15 days of drug stoppage.    
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         This paper was presented at the 28th Conference of the Egyptian Society of Histology and 

Cytology, 2004.  
 

Introduction 
  

         Family planning has been an 

important subject for population planners, 

couples and individuals because it aims for 
better health and because of its socio-

cultural benefits (The world health 

organization; WHO, 1993).  

         In spite of recent advances in contra-

ceptive technology, the ideal contraceptive 

has not yet been reached.  The goal of 
contraceptive research is to develop an 

effective long-acting method that does not 

require an attention on daily basis or at each 
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act of coitus as well as being reversible, 

safe and relatively cheap (Population 

reports, 1988).  Injectable hormonal contr-
aceptives are believed to be convenient, 

simple to adminster and highly effective 

long-acting method (Sang et al., 1995).  

         Research which has been carried out 
to investigate the toxic effects of long-

acting injectable contraceptives reported 

that the main finding was disruption of 
menstrual cycle (WHO, 2000). Therefore, 

the monthly injectable short-acting prepar-

ations that deliver a lower dose of hormone 

per month than that of the long-acting ones, 
were produced to overcome these side 

effects (Allan et al., 1992).   

         Mesigyna; one of the monthly 
injectable short-acting preparations is 

commonly used in Egypt (Hassan et al., 

2000). It consists of progesterone compo-
nent, norethisterone enanthate (NET-EN) 

and estrogen component, estradiol valerate 

(E2 Val) in the ratio of 10:1.  WHO deve-

loped it in 1972 by adding little amounts of 
estrogen to the progesterone only prepa-

ration NET-EN to overcome its excessive 

bleeding problem (Seibert and Gunzel, 
1994).   

         Mesigyna was found to be effective as 

a contraceptive with little side effects 
including irregular bleeding, mastalgia, 

headache and risk of thrombosis, however 

epidemiological and histopathological data 

about its effect on the uterus and reprod-
uction are scarce (Shegg et al., 1999).   

         Progesterone hormone exerts its effect 

on the uterus through binding to specific 
hormone binding proteins known as prog-

esterone receptors (PRs).  PRs are nuclear 

proteins found in epithelial, stromal and 

smooth muscle cells of the uterus.  These 
receptors have high affinity to progesterone 

and can be detected by immuno-

histochemical assays (Gleeson et al., 1993).  
         Progesterone receptors synthesis is 

regulated by estrogen, so their presence is a 

good marker for endometrial hormonal 
dependence.  The level of these receptors is 

highest during pre-ovulatory and immediate 

post-ovulatory periods, however it falls 

sharply after ovulation.  Several studies 
were    carried    out   to   examine     their  

distribution in both human and rat uterus.  It 

was also reported that their expression 

could be alterd by exogenous intake of 
steroids leading to abnormal response of the 

endometrium to these hormones (Bergeron, 

2000). 

         Therefore, the aim of the present 
study was to determine the possible histol-

ogical changes that may happen in the 

uterus of adult female albino rats after 
intake of the contraceptive; Mesigyna, and 

the possible reversibility of these changes 

after a period of recovery.  It also aimed to 

elucidate if the application of immuno-
histochemical procedures which reveal 

expression of PR would be helpful for 

better understanding of these possible 
changes.       
  

Materials and Methods 
 

         Thirty two adult female albino rats 

weighing 200-250 gm each, with age ranges 

from 7-9 weeks, were used in this study.  
They were obtained from National Egyptian 

Scientific Research Center.  After acclimat-

ization period, the animals were rando-
mized into two main groups (control and 

experimental groups).  Control group 

animals (n=8) received IM injection of 0.3 
ml of the drug vehicle (castor oil & benzyl 

benzoate) once every 5 days (duration equal 

to estrus cycle in rats) for 6 times.  4 rats of 

this group were scarificed after 24 hours of 
the last injection while the other 4 were left 

for 15 days (3 estrus cycles) without any 

treatment (Kauntiz, 2001).  Experimental 
group (n=24) was divided into 2 subgroups, 

Experimental group 1; E1 and Experimental 

group 2; E2.  E1 group (n=12) received IM 

injection of 1.5 mg/kg BW of the drug 
(Mesigyna; manufactured by Sheering 

Company AG Germany) once every 5 days 

for 6 times and were sacrificed 24 hours 
after the last injection.  E2 group (n=12) 

were injected as in group E1 then left for 15 

days after stoppage of the drug.  This dose 
and regimen of injections were equivalent 

to the monthly dose taken for 6 months by 

an adult woman.    

         At the end of the experiment for each 
group,   animals  were    sacrificed.     Both  
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uterine horns were excised and one sample 

from each horn was taken, fixed imme-

diately in 10% neutral buffered formalin 
solution, then processed to prepare 5µm 

thick paraffin sections suitable for 

performance of histological and 

immunohistochemical techniques. 
         Histological techniques, were carried 

out using both H&E and Masson’s 

trichrome stains.  In immunohistochemical 

technique, paraffin sections were used for 

detection of progesterone receptors in rat 

uterine tissue using the labeled streptavidin 

biotin technique.  Monoclonal antibody 
raised against progesterone receptors (Lab-

Vision Laboratory Incorporation, Germany, 

Cat. RM-9102-R2) was used as a primary 
antibody in this work.  In each staining 

session, a section of breast carcinoma 

previously known to be positive for PR 
(obtained from the tumour marker unit of 

Suez Canal University Hospital) was used 

as a positive control.  For negative control, 

a section of the uterus from control group 
was processed in the same sequence but the 

primary antibody was not added.   

         Qualitative analysis was carried out to 
assess any uterine changes using H&E 

stained sections. Quantitative measur-

ements were done using the image analyser 
(Super eye- Heidi soft) to measure: 

1-Perimeter for measurement of the gland 

size in all groups in H&E stained 

sections.   
2-Line distance for measuring the 

endometrial thickness in H&E stained 

sections. 
3-Number of the stromal cells through 

counting their nuclei in H&E stained 

sections of all groups.   

4-Color area percentage of the green color 
(collagen) in Masson’s trichrome 

stained sections. 

5-Optical density of the brown color of PRs 
in immunostained sections. 

6-Number of positive stained PRs in 

surface, glandular epithelium, stromal 
cells and smooth muscles in 

immunostained sections of all groups.       

         The image analyzer was calibrated for 

color and distance measurement before 
using it.Twenty fields, at least, were 

captured and analyzed for each 

measurement. 

 

Statistical analysis: 
 
         The data obtained from image 

analysis were statistically analyzed using 

SPSS statistical software. Comparison of 

the mean and standard deviation (SD) of the 
above-mentioned, histological and immu-

nohistochemical parameters among control 

and experimental groups was done using t-
test. The significance level was considered 

at P value <0.05. 
 

Results  
  

         Control group: H&E stained sections 

showed that the rat uterus is formed of 3 
layers; endometrium, myometrium and 

perimetrium (Fig. 1). The endometrial 

surface and glandular epithelium was tall 
simple columnar with rounded basal nuclei 

(Fig. 2). The stroma contained spindle 

shaped stromal cells and blood vessels. The 

mean line distance of endometrial 
thickness, the mean perimeter of the glands 

and the mean number of stromal cells were 

shown in table 1. The myometrium was 
formed of inner circular and outer 

longitudinal smooth muscle layers with 

numerous blood capillaries in between. Few 
polymorphonuclear cells appeared in 

between the muscle fibers (Fig. 3).  

         Using Masson's trichrome stain, the 

uterus of control group showed green 
stained collagen fibers in the endometrial 

stroma, in addition to minimal amounts in 

between the muscle layers (Fig. 4). The 
mean area percentage of the green stained 

collagen fibers in uterus of this group was 

shown in table 1. 

         Immunohistochemical results showed 
that the positive immunostained (brown 

colored) PRs were detected in nuclei of 

epithelial cells, either surface or glandular 
and in stromal cells as well as nuclei of 

smooth muscle fibers (Figs. 5, 6).  The 

mean number of positive PR 
immunostained nuclei in endometrial 

surface & glandular epithelium, stromal 

cells and smooth muscles were shown in 
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table 2. Table 3 showed the mean optical 

density of positive PR immunostained 

nuclei of the same parts. 
         Experimental group 1 (E1): H&E 

stained uterus sections in this group showed 

increased endometrial folding in 91.6% of 

animals (Fig. 7). There was also significant 
decrease in endometrial thickness compared 

to control (Table 1). The luminal epithelium 

showed a variety of changes.  In 8.3% of 
animals, the epithelium was tall columnar 

with cells having pale cytoplasm and pale 

oval basal nuclei alternating with cells 

having deep acidophilic cytoplasm and 
darkly stained nuclei.  This arrangement 

gave the characteristic sign of piano keys 

appearance of secretory endometrium (Fig. 
8). 75% of animals in this group showed 

proliferation of the luminal epithelial cells 

with psudostratification of their nuclei (Fig. 
9).  In 31.5% of animals, the epithelium at 

the luminal angles of the endometrial folds 

showed some necrotic cells in the form of 

vacuolated cytoplasm with karyolytic 
nuclei or nuclei with chromatin margin-

ation. Hyperplasia in the form of finger like 

projections (epithelial tufting) was observed 
in luminal epithelium of 25.5% of animals 

of this group (Fig. 10). Areas of 

desquamated epithelium were found in 
8.3% of the animals.   

         Endometrial glands in E1 group 

animals were apparently larger than those 

of the control group. The mean perimeter of 
the gland in this group was significantly 

increased compared to control (Table 1).   

         Connective tissue stroma showed 
hypercellularity. The mean number of 

stromal cells in this group was significantly 

increased compared to control (Table 1). 

Stromal edema, which appeared as wide 
spaces in between the stomal cells, was 

noticed in 26.7% of the animals (Fig. 7). 

Polymorphonuclear infilteration was 
observed in stroma and in between smooth 

muscle fibers in 83.33% of animals of this 

group (Figs. 7, 11). Vascular congestion 
was also observed in 63.5% of animals.    

         In 83.5% of animals of this group, 

there was an apparent increase in 

myometrial thickness in comparison to 
control group.  The smooth muscle fibers  

appeared hypertrophied with large spindle 

shaped nuclei.  Areas of vacuolization 

between smooth muscle fibers (most 
probably edema) were seen in 66.6% of the 

animals (Fig. 11).  

         Masson's trichrome stained sections 

showed decrease in the amount of green 
stained collagen fibers (Fig. 12). The mean 

area percentage of collagen in this group 

was significantly decreased compared to 
control (Table 1).   

         Compared to the control group, 

immunostained sections of uterus from E1 

group showed decrease in number and 
staining intensity of positive PR immunos-

tained nuclei of surface epithelium, 

glandular epithelium and stroma, however 
they were increased in smooth muscle 

fibers (Figs. 13, 14). The mean numbers of 

positive PR immunostained nuclei of these 
parts were significantly decreased comp-

ared to control except in the case of smooth 

muscle fibers which showed no significant 

difference (Table 2). The mean optical 
density of positive PR immunostained 

nuclei of endometrial surface epithelium, 

glandular epithelium and stromal cells were 
all statistically significantly decreased 

compared to control.  In nuclei of smooth 

muscle fibers, the mean optical density was 
significantly increased compared to the 

control group (Table 3).        

         Experimental group 2 (E2): In this 

group, H&E stained sections showed no 
necrotic changes, desquamation or stromal 

edema, however there was an increase in 

endometrial folding in 83.3% of the animals 
(Fig. 15). Compared to both control and E1 

groups, there was a significant reduction of 

endometrial thickness in E2 group (Table 

1). Epithelial hyperplasia was found in 19% 
of the animals in this group (Fig. 16).   

         Endometrial glands were still larger in 

this group compared to control.  The mean 
perimeter of the glands in E2 group was 

significantly increased compared to both 

control and E1 groups (Table 1).   
         Hypercellularity of connective tissue 

stroma was also observed in this group.  

The mean number of stromal cells was 

significantly increased compared to control, 
however  this   increase  was   insignificant  
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when compared to E1 group (Table 1).  

There were markedly congested blood 

vessels in 69.5% of the animals (Fig. 15). 
         Similar to E1 group, there was an 

apparent increase in myometrial thickness 

in 81.6% of animals of this group. Areas of 

vacuolization between smooth muscle 
fibers were also seen in 22.5% of the 

animals. 

         In Masson's trichrome stained 
sections, there was a decrease in the amount 

of collagen fibers compared to both control 

and E1 groups. The mean area percentage 

of collagen fibers was significantly 
decreased compared to control, however the 

decrease was insignificant when compared 

to E1 group (Table 1).  
         Compared    to    control        group,  

immunohistochemical results revealed a 

significant decrease in both number and 

optical density of positive PR immun-
ostained nuclei of surface epithelium, 

glandular epithelium and stromal cells (Fig. 

17, 18). Regarding smooth muscle fibers, 

both number and optical density of immun-
ostained nuclei were increased; however the 

increase was only significant in case of 

optical density (Table 1, 2). When comp-
ared to E1 group, immunostained sections 

from E2 group showed a significant 

decrease only in the number of immu-

nostained nuclei in surface epithelium 
(Table 2). As regard the optical density, 

both glandular epithelium and stromal cells 

showed a significant decrease compared to 
E1 group (Table 3).   

 

Table (1)  Mean, SD & P-Value of some parameters in the different groups. 
 

Morphometric 

parameters 

Values Control 

 

E1 E2 

 

Line distance 

(endometrial thickness) 

 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

37.53±7.13 

 

33.31±6.68 

0.0071 

 

30.78±7.38 

<0.0001 

0.0401 

 

Perimeter of 

endometrial glands 

 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

23.18±3.55 

 

30.06±5.05 

0.004 

 

34.91±3.34 

<0.0001 

0.064 

 
Number of stromal 

cells 

 

 

 
Mean±SD 

P-Value 

 

P-V (E1 vs E2) 

 
40.95±1.26 

 
50.333±2.24 

0.0093 

 
56.619±3.54 

0.0001 

 

0.192 

Area percentage of the 

green stained collagen 

fibers 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

27.42±3.15 

 

21.96±2.75 

0.0131 

 

21.23±2.65 

0.0114 

0.8121 
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Table (2)  The mean number of positive PR immunostained nuclei in different parts of the 

uterus in the different groups.   

 
Morphometric 

parameters 

Values Control 

 

E1 E2 

No of +ve PR 

immunostained 

nuclei in endometrial 

surface epith. 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

76.52±3.24 

 

 

54.24±2.05 

<0.0001 

 

39.33±2.14 

<0.0001 

0.0007 

No of +ve PR 

immunostained 

nuclei in endometrial 

glandular epith 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

72.37±4.67 

 

47.03±2.73 

<0.0001 

 

36.26±2.19 

<0.0001 

0.39 

No of +ve PR 

immunostained 

nuclei in endometrial 

stromal cells 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

70.42±3.89 

 

40.11±3.41 

<0.0001 

 

30.06±2.81 

<0.0001 

0.13 

No of +ve PR 

immunostained 

nuclei in smooth 
muscle fibers 

 

Mean±SD 

P-Value 
P-V (E1 vs E2) 

 

76.58±3.45 

 

78.47±2.58 

0.62 

 

81.09±3.81 

0.28 
0.31 

 

Table (3)  The mean optical density (OD) of positive PR immunostained nuclei in different 

parts of the uterus in the different groups.   

 
Morphometric 

parameters 

Values Control 

 

E1 E2 

OD of +ve PR 

immunostained 

nuclei in endometrial 

surface epith. 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

0.508±0.066 

 

0.251±0.606 

<0.0001 

 

0.255±6.91 

<0.0001 

0.717 

OD of +ve PR 

immunostained 

nuclei in endometrial 

glandular epith 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

0.388±0.117 

 

 

0.268±0.0533 

0.0054 

 

0.223±0.04 

<0.0001 

0.0021 

OD of +ve PR 

immunostained 

nuclei in endometrial 
stromal cells 

 

Mean±SD 

P-Value 
P-V (E1 vs E2) 

 

0.429±0.978 

 

0.3771±0.0093 

0.01789 

 

0.313±0.07 

<0.0001 
<0.0001 

OD of +ve PR 

immunostained 

nuclei in smooth 

muscle fibers 

 

Mean±SD 

P-Value 

P-V (E1 vs E2) 

 

0.257±0.0629 

 

0.3057±0.0514 

<0.0001 

 

0.311±0.06 

0.0001 

0.517 

 

     

Picture legends:   
                                                                                                                                    

1- Section in rat uterus from control group 
showing that the uterus is formed of 3 

layers; endometrium (E), myometrium 

(M) and perimetrium (P). The lumen is 
slit like. Note the presence of glands 

(G) in the endometrium and blood 

vessels (B) in the myometrial layer. 
                                        (H&E X 100).                                                                                                                                                                                                                                                                                

2- Section in rat uterus from control group 
showing that both surface (Ep) and 

glandular (G) epithelia are tall 

columnar with rounded basal nuclei. 
The stroma contains stromal cells (S), 

which are spindle shaped with small 

darkly stained nuclei, and blood 
capillaries (B).               (H&E X 400). 



Abeer M. Hassan et al  

 

86 

3- Section in rat uterus from control group 

showing the two layers of myometrium; 

circular (CM) and longitudinal (LM) 
muscle layer.  Blood vessels (B) are 

seen in between the two layers.  Few 

polymorphonuclear cells (Ps) appear 

between the muscle fibers. 
                                          (H&E X 400).                                                                                                                           

4-  Section in rat uterus from control group 

showing green stained collagen fibers 
in the stroma and small amounts in 

between smooth muscle fibers.    

                        (Masson's trichrome X 100).  

5-  Section in rat uterus from control group 
showing positive brown colored PR 

immunostained nuclei (arrows) in 

surface epithelium (Ep), glandular 
epithelium (G) and in stromal cells (S). 

                 (Immunostaining for PR X 400).   

6-  Section in rat uterus from control group 
showing positive PR immunostained 

nuclei in surface epithelium (Ep), 

stromal cells (S) and smooth muscle 

fibers (M).  (Arrows refer to PR 
immunostained nuclei). 

               (Immunostaining for PR X 400).         

7-  Section in rat uterus from E1 group 
showing increase in endometrial fold-

ing, stromal edema (arrows), congested 

blood vessels (B) and increased 
myometrial thickness (M). Note also 

the presence of polymorphonuclear cell 

infiltration (Ps) between stromal cells 

and muscle fibers.           (H&E X 100).  
8- Section in rat uterus from E1 group 

showing piano key appearance (P) in 

the luminal columnar epithelium. 
                                            (H&E X 400).  

9- Section in rat uterus from E1 group 

showing proliferation of the luminal 

epithelium (Ep) with pseudostrati-
fication of its nulei.  Epithelium at the 

luminal angles shows cellular necrosis 

in the form of vacuolated cytoplasm 
with karyolytic (Y) nuclei or nuclei 

with chromatin margination (C). 

                                               (H&E X 400). 
10- Section in rat uterus from E1 group 

showing epithelial hyperplasia in the 

form of finger like projections 

(epithelial tufting; T). 
                                            (H&E X 400). 

11- Section in rat uterus from E1 group 

showing hypertrophied muscle fibers 

(mf) with large spindle shaped pale 
nuclei.  Polymorphonuclear cellular 

infiltration (Ps) are shown between 

muscle fibers.  Areas of vacuolization 

between muscle fibers are also seen 
(arrows).                        (H&E X 400). 

12- Section in rat uterus from E1 group 

showing decrease in the green stained 
collagen fibers in the stroma and in 

between smooth muscle fibers. 

                        (Masson's trichrome X 100). 

13- Section in rat uterus from E1 group 
showing decrease in number and 

staining intensity of positive PR 

immunostained nuclei in surface 
epithelium (Ep) and stomal cells (S). 

                  (Immunostaining for PR X 400).   

14- Section in rat uterus from E1 group 
showing decrease in number and stain-

ing intensity of positive PR immuno-

stained nuclei in the endometrial glands 

(G) and stromal cells (S). However 
there is an increase in number and 

staining intensity of nuclei in smooth 

muscle fibers (M).  
                 (Immunostaining for PR X 400). 

15- Section in rat uterus from E2 group 

showing increased endometrial foldi-
ngs, congested blood capillaries (B) and 

increased myometrial thickness (M).  

Cellular infltration (Ps) in the stroma 

and in between muscle fibers are also 
present.                         (H&E X 100).                                                                                                                                                                                                                                        

16- Section in rat uterus from E2 group 

showing endometrial hyperplasia (T).   
                                            (H&E X 400).  

17- Section in rat uterus from E2 group 

showing decrease in number and 

staining intensity of positive PR 
immunostained nuclei in epithelium 

(Ep), stromal cells (S) and glands (G). 

                  (Immunostaining for PR X 400). 
18- Section in rat uterus from E2 group 

showing decrease in number and 

staining intensity of positive PR 
immunostained nuclei in stromal cells 

(S), however they were increased in 

smooth muscles (M). 

                  (Immunostaining for PR X 400).  
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Discussion 
 

         Mesigyna is a monthly injectable 
contraceptive which has been frequently 

employed in contraceptive studies and 

family planning because of its well docum-
ented clinical efficacy (Hassan et al., 2000).     

 The aim of the present work was to 

study the possible histological effects of 
Mesigyna on the uterus of adult female 

albino rat.  The work also aimed at corre-

lating these effects with any changes that 

may happen in the distribution of 
progesterone receptors and to examine if 

these effects were reversible after a period 

of recovery.   
         In the present study, Mesigyna was 

given to rats in a dose of 1.5 mg/kg B.W 

every 5 days, which is equal to the duration 
of the estrous cycle in rats (Donelly, 1995).  

The used dose was calculated according to 

interspecies dosage conversion scheme by 

Paget and Barnes (1964).   
         Results  obtained  from  H&E stained  

sections revealed that Mesigyna caused 
different histological changes which were 

in agreement with results of Seibert and 

Gunzel (1994) who found that Mesigyna in 
a dose of 1.2 mg/kg B.W caused cystic 

endometrial hyperplasia in uterus of rats, 

dogs and monkeys.  Sheffield et al. (1990) 
also reported increased endometrial folding 

and pseudostratification of endometrial 

epithelium of rats under the effect of 

Mesigyna. These previous findings may be 
due to the effect of estrogen component of 

Mesigyna on endometrium which induces 

proliferation of the endometrial epithelium, 
and if unopposed by progesterone, can 

cause hyperplasia (William, 2001).     

         The reduction of the endometrial 
thickness detected in this study was also 

shown by Faundes et al. (1998) and 

Mascarenhas et al. (1998). This is most 

probably due to decreased responsiveness 
of the endometrium to progesterone due to  

 

 

 

 



Abeer M. Hassan et al  

 

92 

reduced number of PRs as well as due to 

the reduction of the amount of collagen 

fibers in the uterus.   
         The statistically significant increase in 

the mean number of stromal cells in E1 

group compared to control was consistent 

with the results of Bergeron et al. (1988) 
who reported that the endometrial stroma is 

made up of specialized fibroblasts that react 

to progesterone through its receptors in the 
nuclei and they increase in number under its 

effect.  Stromal changes may be explained 

by response of stromal cells to 

prostaglandins (PGs) E2 and F2 as stromal 
cells secrete these PGs and their secretion is 

increased by progesterone (William, 2001).  

Stromal hypercellularity can be also 
attributed to the action of estrogen that is 

known to stimulate rapid proliferation of 

stromal cells during the normal cycle 
(Guyton, 2001).    

         Neulen et al. (1988) found that PG E2 

stimulates capillary permeability either 

directly or by increasing histamine release 
which causes extravasation of fluid from 

blood vessels to the extracellular matrix 

leading to cellular edema.  This may 
explain the apparent edema that was 

observed in this study either in the stroma 

or in between the smooth muscle fibers.   
         The polymorphonuclear cellular 

infiltrations in the stroma and in between 

the smooth muscle fibers, which were 

observed in this work, were also reported 
by Seibert and Gunzel (1994) who found 

that NET-EN can induce neutrophilia and 

inflammatory reaction in uterus of rats and 
dogs and explained it by the increases of 

serum fibrinogen and level of PG E2, 

caused by Mesigyna, which lead to an 

increase in capillary permeability and 
shifting of leucocytes to the stroma.  

 In the present work, the significant 

increase in the mean perimeter of the glands 
of E1 group compared to control were also 

reported by Pickartz et al. (1990) in rabbits 

and by Susana and Guarza (1994) in 
human.  On the other hand, Habiba et al. 

(1998) noticed a reduction in the size of 

endometrial glands in women using 

Mesigyna for one year, which is contrad-
ictory  to   our   results    and    that of the  

previously mentioned studies.  The reported 

increase in gland size is most probably due 

to the effect of progesterone, which is 
known to cause proliferation and increased 

tortouasity leading to increase in gland size.  

The discripancy between the present 

finding and that of Habiba et al. (1998) 
could be due to different study design and 

duration.   

 In this work, the increased 
myometrial thickness and edema between 

muscle fibers, which were observed in E1 

group, were consistent with results of 

Fukuma et al. (1983). This finding could be 
explained by the effect of progesterone on 

the smooth muscle fibers, elastin and 

myometrial tissue factor expression 
(fibronectin and laminin beta 2), in addition 

to the occurrence of edema which was 

explained earlier (Runic et al., 2000).   
 Findings obtained from H&E 

stained sections were confirmed by other 

stains used in this work.  The significant 

reduction in the amount of collagen fibers 
in E1 group, as detected by Masson's 

trichrome stain was in agreement with 

results of Abisogun et al. (1988). This may 
be explained by dissolution of extracellular 

matrix and collagen fibers due to loss of 

inhibitory effect of steroids on collagenase 
enzymes, members of the family matrix 

metalloproteinase, which participate in the 

turn over of the extracellular matrix 

components (Ramos et al. 2002).   
 In the present study, the significant 

decrease in number and optical density of 

positive PR immunostained nuclei in the 
luminal epithelium in E1 group were also 

reported by Huang et al. (1991) in rhesus 

monkey after steroid therapy.  Also Zorn  et 

al. (1997) found a decrease in epithelial 
PRs, associated with an increase in 

expression of integrin (a marker of 

endometrial reactivity) in pregnant women 
indicating that the epithelium is highly 

reactive in spite of the decreased number of 

PRs. This decrease in epithelial PRs could 
be explained by either inhibition of its 

expression caused by estrogen or by 

progesterone direct auto-inactivation of its 

own receptors (Chan and O'Malley, 1976).   
Decreased PRs in endometrium might also 



Effect of Monthly Injectable Contraceptive……… 

 

93 

 be a cause of reduced endometrial 

maturation which led to the decrease in 

endometrial thickness in the present work.   
         The significant decrease in number 

and optical desity of positive PR 

immunostained nuclei in both glandular 

epithelium and stromal cells in E1 group, 
noticed in this work, were also reported by 

Hassanien et al. (2000) in females receiving 

combined injectable contraceptive; 
Cyclofem. Fotherby et al. (1980) suggested 

that this might be due to the action of 

progesterone on estrogen receptor synthesis 

and/or inactivation that may lead to 
decreased estrogen.  As PR synthesis is 

under control of estrogen, so decreased 

estrogen leads to decrease in PR expression.   
         Contrary to the case in endometrial 

surface & glandular epithelium and stroma, 

immunohistochemical results of the present 
study revealed an increase in number and 

optical density of PR immunostained nuclei 

in myometrium.  Similar findings were 

reported by Parczyk et al. (1997).  This 
could be attributed to deficiency of estrogen 

dehydrogenase activity leading to local 

estrogen progesterone imbalance which 
might be responsible for increased nuclear 

receptor concentration (Takeshi et al. 

1998).   
         At the end of the withdrawal period 

(E2 group), almost all the histological and 

immunohistochemical changes observed in 

rats of E1 group were still noticed in 
animals of this group.  The recovery period; 

15 days was determined as guided by 

results of other studies in different species.  
Whitehead et al. (1981) found that the 

endometrial changes caused by monthly 

used Mesigyna in female monkeys for 10 

months, returned to normal within 90 days 
(a period which is equal to 15 days in rats).  

Susana and Guarza (1994) even reported 

that these changes returned to normal 
within 60 days in monkeys (equal to 10 

days in rats).  They also reported that the 

morphometric analysis of endometrial 
biopsy from women used Mesigyna for 6 

months revealed suppressed endometrium 

which was reversible after a period of 3 

months.  
         Results of the present study were in 

agreement with that of Whitehead et al. 

(1981) and Susana and Guarza (1994) 

regarding the necrotic changes, desquam-

ation, epithelial tufting and stromal edema.  
All these previous changes were almost 

disappeared in the recovery group. Other 

changes like epithelial proliferation, 

hyperplasia, edema between smooth muscle 
fibers as well as the increased endometrial 

folding were mildly reduced compared to 

E1 group.  This might be explained by the 
start of decline of Mesigyna effect due to 

the decrease of its level in blood as well as 

decline of its effect on PRs.  Contradictory 

to the two previously mentioned studies, 
some changes were still noticed and 

showed non significant difference when 

compared to E1 group,  as the increase in 
the perimeter of the glands, reduction in 

mean area percentage of collagen fibers and 

the increase in the mean number of stromal 
cells.  However other changes were aggrav-

ated than that in E1 group, as the leukocytic 

infltration, blood vascular congestion, 

reduction in endometrial thickness as well 
as the decrease in number and optical 

density of positive PR immunostained 

nuclei in stromal cells and glandular 
epithelium.   

         The delayed recovery of some 

histological and immunohistochemical 
changes observed in this study, could be 

explained by the cumulative effect of the 

drug.  The progestogenic component of 

Mesigyna; NET-EN has slow releasing rate, 
moderate bioavailability, slow clearance by 

the liver and high accumulation rates 

(Fotherby et al., 1980).  All of these led to 
availability of the drug for sometimes, in 

considerable amounts in blood after its 

stoppage.  Taking into consideration the 

fact that the area under plasma 
concentration of any drug in rats is smaller 

than that in human, as it was proved that 

steroid sensitivity is highest in rodents 
(Seibert and Gunzel, 1994).  This might in 

part explain the delay of recovery in the 

present study compared to other human 
studies.  The aggravation and persistence of 

some changes could be explained by the 

prolonged inhibitory effect of the drug on 

the uterus.  Longer duration than that used 
in the present study may lead to the release 

of the uterus from this inhibitory effect.  
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 In conclusion, Mesigyna caused 

histopathological changes in rat uterus, 

which were confirmed by immunohis-
tochemical results. These changes were not 

completely recovered 15 days after 

stoppage of the drug.   
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على رحم أنثى الجرذ ( ميسيجينا ) تأثير تناول حقن منع الحمل الشهريت 

 الأبيض البالغ

 (دراست هستىلىجيت وهستىكيميائيت مناعيت ) 
 

 فؤاد بدر –سميت محمىد  –ماجدة نعيم  –عبيرحسن 
 جبهعخ قٌبح السىيس –كليخ الطت  –قسن الهسزىلىجى 

 

 
هي إًبس الجشراى الجيضبء الجبلغخ  رن رقسيوهب إلى  32أجشيذ هزٍ الذساسخ على          

 :هجوىعزيي أسبسيزيي 

جاشراى ققاي كان هٌهاب ثوقاذاس  8ركىًاذ هازٍ الوجوىعاخ هاي : الوجوىعخ الضابثطخ  -1
 وسح( الوبدح الضيزيخ الوزاة فيهب العقابس ) ين الجٌضواد جًضهللزشهي صيذ الخشوع و 0,3

 شهش  حلوذ الحقي ىاسزوس أيبم فى العضن 5كن 
ساابعخ هااي اًزهاابء الحقااي  ورشكااذ  24هااي هاازٍ الجااشراى ثعااذ  4م أخااز العيٌاابد هااي  ز

  .يىهبً قجن أخز العيٌبد هٌهب 15لوذح (   4) الجشراى الجبقيخ 

جاااشر رااان رقسااايوهب الاااى  24ركىًاااذ هااازٍ الوجوىعاااخ هااي  -:الوجوىعااخ اتخزجبسياااخ  -2
راان ققااي الوجوىعااخ .شر جاا 12ركىًااذ كاان هٌهااب هااي (  2,  1) هجوااىعزيي فااشعيزيي 

أيبم ققٌخ فى  5كن (  كجن هي وصى الجسن/هجن  1,5)ثحقي هيسيجيٌب (  1) اتخزجبسيخ 

وققٌااذ  .ساابعخ هااي جخااش جشعااخ 24هااشاد صاان أخاازد العيٌاابد ثعااذ  6  لوذح العضاان
يىهابً ثاذوى  15هشاد صن رشكاذ الجاشراى  6ثٌفس الطشيقخ (  2) الوجوىعخ اتخزجبسيخ 

  .لعيٌبد العقبس قجن أخز ا

) أخزد عيٌبد الاشقن  هاي هازٍ الجاشراى وران  اجغهب ثبلااجغبد الهسازىلىجيخ          
سازىكيوبييخ لهوا(  جغخ الهيوبرىكسيليي والأيىسيي وكزلك  اجغخ هبساىى صيصياخ اللاىى 

لذساسخ  رىصيع هسزقجيد هشهىى الجشوجيسزيشوى هاي خايا اسازخذام رقٌياخ ) الوٌبعيخ 

 .(قن اسزشثذ أفيذيي الوش
كوب رن رحلين الٌزبيج ًىعيبً وكويبً لذساسخ دسجخ رأصش الشقن وقذ أجشيذ القيبسبد الكويخ 

الكضبفخ العيٌيخ والٌسجخ الوئىيخ لوسبقخ اللىى وقيبسبد سوك ثطبًخ الشقن وكازلك عاذد ) 

   .ثبسزخذام جهبص رحلين الاىس ) الخييب
يبدح فى صٌبيب الٌسيج الطيياى الواجطي ص  سثثذ أظهشد الٌزبيج أى ققي هيسيجيٌب         

شولذ الزغياشاد أيضابً  .هي الفئشاى ثيٌوب ًقص سوك ثطبًخ الشقن % 91, 6فى  للشقن

وجىد ركبصش فى خييب الٌسيج الطييى الوجطي للشقن هع صيبدح فاى عاذد الطجقابد ثٌساجخ 
%  31,3هي الفئشاى ورغيشاد فى الأًىيخ أدد الاى هاىد الخيياب فاى % 75الى ر ن 

 .هاي الفئاشاى %  8,3ورسبقط فى الٌسيج فاى قاىالى %  25هٌهن وظهىس عٌيجبد فى 

  .كزلك لىقع صيبدح فى قجن الغذد وصيبدح فى عذد خييب الٌسيج الضبم 
إلى صيبدح عذد خييب الذم الأثيض ثيي خييب الٌسيج الضبم وكازلك  ثبلإضبفخهزا          

هاي %  83,33الاى  ثٌساجخ راان) خ لجاذاس الاشقن ثايي خيياب الأليابل العضاليخ الوكىًا
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هاع ( هاي الجاشراى %  63,5ثٌساجخ ) وظهاىس اقزقابى فاى اتوعياخ الذهىياخ ( الجاشراى 

ساججذ ققااي هيساايجيٌب أيضاابً   .% ( 3,5فاى) صيابدح فااى سااوك اجقاخ اتلياابل العضااليخ 

ى الهسازىكيويبي و أظهاش الفحاص رضابلا فاى كوياخ اتليابل الغشوياخ فاى ثطبًاخ الاشقن
الوٌبعى لخييب الشقن ًقابً فى عذد هسزقجيد هشهىى الجشوجيسزيشوى فى أًىيخ خييب 

الٌسيج الطييى الوجطي لجطبًخ الشقن والغذد وكزلك فى أًىيخ خييب الٌسيج الضبم وكبى 

هزا الٌقص هااحىثبً ثاٌقص فاى الكضبفاخ العيٌياخ لهازٍ الوسازقجيد فاى قايي كبًاذ هٌاب  
يد وكضبفزهااب العيٌيااخ فااى أًىيااخ خييااب اتلياابل العضااليخ الوكىًااخ صياابدح فااى رلااك الوساازقج

  .ثبسزخذام جهبص رحلين الاىس  الٌزبيج هزٍىو لزأكذوقن رن ا .لجذاس الشقن 

أظهاشد الٌزابيج رشاجاع فاى كان (  2الوجوىعاخ اتخزجبسياخ ) رىقف العقبس  ثعذو         
هااىس العٌيجاابد وركاابصش الٌساايج هااي هااىد الخييااب وصياابدح الضٌبيااب فااى ثطبًااخ الااشقن وظ

فى قيي قذس صيبدح فى ثعض الزغيشاد هضن صيبدح عذد خييب الذم اتثايض و   الطييى

اقزقبى اتوعيخ الذهىيخ وثعض الزغيشاد فى الفحص الهسزىكيويبيى الوٌبعى   هوب يذا 
ويسازٌزج هاي هازا  .الزغياشاد الاى اجيعزهاب ثعاذ رىقاف هيسايجيٌب زلك على راأخش رشاجاع 

الجحش أى ققي هٌع الحون هيسيجيٌب راد رأصيشاد ضبسح على الشقن وأى هزٍ الزأصيشاد 

 . ت رخزفى روبهبً ثعذ رىقف العقبس 
 

 


