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THE MURIN MODEL RELEVANCE IN EXPERIMENTAL ENDOMETRIOSIS (ABSTRACT): 
Endometriosis is considered a benign condition, in which endometrial tissue can be observed 
outside the uterine cavity; the chronic pelvic pain is frequently associated with infertility and may 
cause significant reproductive functional disorders. Animal experimental models represent an al-
ternative for clinical studies, as a useful resource in deciphering the pathogenic mechanisms of 
endometriosis. MATERIAL AND METHODS: 25 adult Wistar female rats were assigned to a 
control group and an experimental group. A laparatomy was performed to experimental group of 
rats, the uterine horns were exposed and fragments from left horn were prelevated and implanted 
in extraperitoneal space, as ectopic implants. RESULTS: We detected the viable implant, visible 
as an endometriotic cyst on the abdominal wall, multiple epiploic adhesions, neovascularization 
areas. CONCLUSIONS: Murine model can be used with benefits for experimental research and 
understanding of endometriosis. Key words: ENDOMETRIOSIS, MURINE MODEL, INFER-
TILITY, EXPERIMENTAL

INTRODUCTION
Endometrium represents a significant tis-

sular target for sexosteroids, its cyclic rhytmic-
ity being usually overlapped to complex meta-
bolic processes. The progression in which these 
events are going is closely related to the hypo-
thalamic-pituitary –adrenal axis activity and 
may generate an extremely diverse pathology. 
Endometriosis is regarded as benign condition 
with an increased prevalence during women 

fertile life, with a still controversial ethiopatho-
genesis, involving a great number of genetic, 
environmental, endocrine, imunological factors 
(1,2,3). 

Numerous studies suggest the involvement 
of distinct cellular proliferations, aggressive 
cellular invasions, sustained by a complex and 
secvential neoangiogenesis. The distribution of 
endometriotic tissue outside the uterus may be 
associated with its particular property to invade 
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different areas in the body and to adapt to every 
location (4,5). The infertility represents a ma-
jor consequence of endometriosis, generated by 
folliculogenesis alteration, decrease of follicu-
lar pool, impaired hormonal sequences (6).

The aim of this study is to assess the rele-
vance of a murine model in experimental endo-
metriosis, as a starting point in a consistent 
approach for its induction, evolution and thera-
peutic strategy.

MATERIAL AND METHODS
25 female Wistar rats with total weight be-

tween 210-265g, 12 weeks old, were used ran-
domly divided in two groups: control and expe-
rimental group. The rats were placed in special 
cages and after an accomoation week, the ex-
perimental group was surgically explored. Af-
ter the alimentary diet for 12 hours before sur-
gery, 20 female rats were sedated with iso flurane; 
the anesthesia was perform using a protocol 
involving a combination of xylazine and keta-
mine. The laparatomy was followed by the iso-
lation of a segment of uterine horn together 
with afferent endometrium for its implantation 

in the extraperitoneal space, in the same rat. 
The rats were monitored using a pulse oxime-
ter; the clip like device was fixed on the rat 
tail to indicate the arterial oxygen saturation 
and cardiac frequency during surgery. To pre-
vent possible post surgery infections, 3 mg 
amoxicillin 15% was injected. The rest of rats 
were used as control group.

The laparatomy was performed for each fe-
male rat (fig.1), the uterine horns were exposed 
(fig. 2) and similar fragments from the left horn 
were prelevated from each animal to be im-
planted. The uterine samples were implanted 
in small surgically created spaces in the extra-
peritonal space of the abdominal wall, in a close 
proximity of local blood vessels (fig. 3). 

After the implants were disposed in the des-
ignated space, we sutured this space with 2/0 
PGA, the same procedure being followed to 
close the abdominal cavity; for the suture of 
the cutaneous plan we have used a suture in 
separate points with number 7 surgical silk. In 
order to reduce the pain and post surgical in-
flammatory processes, each female rat received 
meloxicam(0,04ml in solution for injection) 

Fig. 1. Uterine horn exposure after laparatomy. Fig. 2. The preparation of ectopic implant

Fig. 3. Ectopic implant 
in the abdominal wall

Fig. 4. Control of implant viability 
in the abdominal wall
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 After the surgical intervention, all the fe-
male Wistar rats were placed in their cages in 
a space with reduced intensity of light, to avoid 
the stress in the moment of their awakening 
from anesthesia. The next four days the rats 
received amoxicillin in oral administration and 
meloxicam. The extraction of suture material 
was realised at 8 days after surgery, preceded 
by an isoflurane sedation, to discharge rats 
stress and reactivity. We did not observe any 
comportamental changes in rats during the ex-
periment.

At the end of the experiment, the endome-
trial-like tissue samples were removed and spe-
cifically proceded for histopathologic exam.

RESULTS
During the experiment we periodically ver-

ified the evolution and viability of the ectopic 
implant and the surrounding tissues, monitoring 
an animal through macroscopic and histopatho-
logic exam (fig. 4). At the end of the experi-
ment, 2 Wistar female rats presented multiple 

epiploic adhesions, diffuse endometrial glandu-
lar infiltrations with an irregular outline and 
some epiploic excrescences (fig.5).

Another form we find was an unilocular 
endometriotic cyst, filled with a fluid rich in 
red blood cells and macrophages with hemosi-
derin and compact groups of endometriotic cells. 
The neovascularization was also frequently ob-
served (fig. 6). The peritoneum has some red 
vesicular diffused excrescences and hypervas-
cularized areas with petechiae. The neovascu-
larization was also frequently observed (fig. 7).

The histologic exam of ectopic implant in 
the abdominal wall pointed its firm aderency to 
the abdominal muscular layer, with a well de-
limited surface epithelium (fig. 8).

DISCUSSIONS
The endometrium has a remarkable plastic-

ity, with a particular cyclic sequence of events, 
which allow him a unique capacity to regener-
ate. There is insufficient evidence about all the 
mechanisms involved in endometrial patholo-

Fig. 5. Abdominal wall with petechiae and 
epiploic adhesions

Fig. 6. Endometriotic cyst 
in the abdominal wall

Fig. 7. Non pigmentary extraperitoneal endome-
triotic alteration, neovascularization.

Fig. 8. Ectopic endometrial implant in the 
abdominal wall; HE stain, x10.
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gy; endometriosis is one of the most enig-
matic disorders- even it has been discovered a 
long time ago, associated with chronic pain and 
infertility; previous findings being often incon-
sistent towards its mechanisms and patophysiol-
ogy (7,8). There have been proposed several 
theories trying to explain the way in which 
endometriosis appears and develop, but none 
of them seem to be good enough to cover all 
the unknown aspects regarding this disease (9).

The animal models have their own specific-
ity and efficiency in case of understanding the 
endometriosis mechanisms, to unravel the rela-
tionship between endometriosis and infertility 
and to find ways to stop its evolution (10). In 
fact we are speaking about an implantation pro-
cess of an ectopic fragment in different ab-
dominal locations. A very important factor that 
determine the model reliability is the similarity 
between endometrial animal and human lesions, 
numerous opinions sustaining the fact that in 
this case we can find a common phenotype (11). 
It was suggested a stromal and glandular simi-
lar reactivity, taking into consideration that this 
may be a result of a consonant cellular reactiv-
ity to specific hormonal stimuli (12,13).

Circumstancial evidence sustain the fact that 
animal models can be useful in deducing the 
reaction mechanisms that explain the large en-
dometrial disponibility to form a distinct struc-

ture with the same properties, outside the uterus. 
Due to its remarkable dynamics, endometrial 
tissue may adapt to different abdominal loca-
tions. There have been mentioned as endome-
triotic sites of evolution urinary bladder, large 
intestin, uterine tubes, etc. (14, 15, 16). We 
have the possibility to have a look at the rela-
tionship between the endometriotic tissue, hor-
monal input and the late fibrotic stroma which 
is usually associated with inflammation. The 
first invoked retrograde menstruation as major 
cause for endometriosis was progressively com-
pleted with factors like hormonal disturbances, 
inflammation, genetic and familial factors, all 
of them interfering to generate this particular 
gynecological condition (17, 18). Animal models 
adapted to the specific features of endometrio-
sis, despite their limitations, are increasingly 
used to obtain new data about endometriosis. 
The principal idea behind this exploration is to 
take advantage of the possibilty of a direct ap-
proach, assuming in the same time the fact that 
many aspects have not yet been completely 
revealed (19, 20,21).

CONCLUSIONS
The autotransplant animal experimental 

models can offer a perspective to the mecha-
nisms and sequences of endometriosis pro-
gression.
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