
Abstract 

Rats are currently principal laboratory animals, used to
investigate osteoporosis.  The aim of the study was to present
and compare two operative methods of inducing osteoporosis in
rats. Materials and Methods: Ten 3 months old female Wistar
rats were divided into two groups with five animals in each
group.  In the first group, ovariectomy was preceded by a mid-
line dorsal skin incision, 3cm long. After removing the ovary,
the previous incision of the muscle required suturing. In the sec-
ond group, ovariectomy was performed by two dorso-lateral
incisions, approximately 1 cm long above the ovaries. With the
use of a sharp dissecting scissors, the skin was cut almost
together with the dorsal muscles and the peritoneal cavity was
accessed. There was no need of muscle suturing.  Conclusion:
The operation, performed in the second group, was technically
easier, less time consuming and less harmful for the used female
white rats.
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Introduction 

Osteoporosis is a chronic, systemic, metabolic disease of the
skeleton, characterised by reduced bone mass, architectural
defects and lowered mechanical resistance to injuries, what
eventually leads to higher risks of fractures. It is one of the most

frequent diseases of the mankind that occurs in every tenth per-
son in the whole world and in every third woman after the fif-
teenth year of life. In Poland, about 9 million persons are at risk
of osteoporosis. 

Experimental animal models play an important role in
improving the knowledge of the aetiology, pathophysiology, and
diagnosis, as well as on preventive and therapeutical techniques,
regarding osteoporosis. Rats are currently principal laboratory
animals, used to investigate this disease, since they are inexpen-
sive to maintain, grow rapidly, have a relatively short lifespan
and are widely available [1, 2]. There are also various methods
of obtaining a standardised pattern of osteoporosis, such as, for
example, low calcium diet, LHRH agonists or ovariectomy [2,
3]. The latter one is considered to be the procedure that gives
reliable model of osteoporosis [4, 5]. Ovariectomy itself can be
performed in some different ways.  The choice of operative
method is very important, particularly, when it is necessary to
operate of a few dozen animals in a short time.

The aim of the study was to present and compare two oper-
ative methods, regarding the duration of procedure, the degree
of difficulty of operative technique and access to gonads.

Materials and Methods 

Ten 3- month old female Wistar rats weighing approximate-
ly 180 g were divided into two groups per five rats. In both
groups operation was made after placing an animal on its ven-
tral surface. In the first group, ovariectomy was preceded by a
midline dorsal skin incision, 3 cm long, approximately half way
between the middle of the back and the base of the tail (Fig. 1).
Incisions of the muscles were made bilaterally. After peritoneal
cavity was accessed, the ovary was found, surrounded by a va-
riable amount of fat. Ligation of the blood vessels was necessary.
The connection between the Fallopian tube and the uterine horn
was cut and the ovary moved out. Because of muscle bleeding,
its incision required suturing. Three single catgut stitches were
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placed on the skin (Fig. 2). In the second group, ovariectomy
was made by two dorso-lateral incisions, approximately 1 cm
long above the ovaries (Fig. 3). With the use of a sharp dissec-
ting scissors, the skin was cut almost together with the dorsal
muscles and the peritoneal cavity was thus accessed. The further
part of the operation was parallel to the one in the first group.
The muscle incision required no suturing. Skin wounds were
closed bilaterally with one single catgut suture (Fig. 4).

The obtained results are presented in Table 1. In the first
group, the mean time from incision of the muscle to the ovary
removal was 4.7 minutes, whereas in the second group, it was
1.7 minutes only. That fact signifies the importance of precise
muscle incision, what results in a quick location of the ovary.
Otherwise, wrongly configured and inordinately large muscle
incision leads to bleeding and demands stitching.

Conclusion 

Comparing the two presented methods of ovariectomy, we
affirm that the operation, as conducted in the second group, was
technically easier, less time consuming and less harmful for the
female white rats.
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rats The manner of incision The mean time from the incision of the muscle to 

the ovary removal (minutes) Muscle suturing 

The first group      n=5 Single midline dorsal 3cm 
long 4,7 Yes 

The second group  n=5 Two dorso-lateral 1cm long 1,6 No 

Table 1.

Figure 1. Longitudinal, dorsal midline skin incision. Figure 2. Three single catgut stitches on the skin wound.

Figure 3. Two dorso-lateral incisions of the skin and muscles. Figure 4. One single catgut suture on the skin wound.
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