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Abstract: Cartilage degradation frequently occurs during the postmenopausal period due to a decrease in type 2 collagen 
and constitutes a condition affected by the level of estrogen in the body. The purpose of this study is to prove that such post-
menopausal reductions in estrogen levels influence the type 2 collagen expression in cartilage. Oophorectomies were per-
formed on 54 Rattus norvegicus subjects and each of which was subsequently assigned to one of six different groups. 
17β-estradiol present in the blood of the subjects was examined by means of ELISA technique, while the expression of 
MMP-13 and type 2 collagen in their knee joint cartilage was assessed immunohistochemically. A significant post-oopho-
rectomy decrease of 17β-estradiol was detected in subjects (p<0.05), while the expression of MMP-13 increased apprecia-
bly (p<0.05) and a marked decrease in type 2 collagen expression occurred (p<0.05). The reduction in 17β-estradiol pro-
moted an increase in the expression of MMP-13 and a decrease in type 2 collagen expression.
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Introduction
Reduction in type 2 collagen is frequently encountered in postmeno-

pausal women suffering from osteoarthritis. Type 2 collagen is distribut-
ed across all layers of the cartilage, especially in the superficial layer. 
Therefore, a reduction in the level of type 2 collagen can be used as an 
indicator of joint cartilage degradation. Collagen creates mesh formation 
as a support for cartilage, enabling it to withstand tensile force, shearing 
force and compression force1). Studies have shown that reductions in 
blood estrogen levels reduce the cartilage collagen synthesis in joints2). 
In postmenopausal women, the level of estrogen in the blood is reduced, 
thereby affecting the synthesis of chondrocyte collagen. Epidemiologi-
cal studies conducted in Australia and the U.S.A. have indicated that os-
teoarthritis is more prevalent among postmenopausal women than in 
men3). However, the mechanism of type 2 collagen reduction related to 
this condition in postmenopausal women remains unclear.

Reports from various countries contained similar data indicating that 
women suffer to a greater extent from osteoarthritis than do men. In 
2015, the global prevalence of osteoarthritis among the people aged 
over 60-years-old stood at 9.6% for men, but the number is almost twice 
for women, at 18%. Australia reported that the total number of sufferers 
of the condition within its population amounted to 4 million. In 2016, 
the expenditure for the treatment of medical conditions related to osteo-

arthritis totaled US$ 5.5 billion. In 2013, 77 million Americans suffered 
from osteoarthritis, with a male to female ratio of 1:3, of which 10.5 
million (13.6%) requiring surgical intervention, including joint replace-
ment surgery, at a cost of US$ 6.35 billion per annum4).

Materials and Methods
Location

This study was conducted at the Experimental Animal Sustenance 
Unit, Pathology Laboratory, Faculty of Veterinary Medicine and at the 
Faculty of Science and Technology, Airlangga University on February – 
May 2018. This research was conducted in accordance to the procedures 
that are already authorized by the Research Ethics Commission, Faculty 
of Veterinary Medicine, Airlangga University, with authorisation Num-
ber 246/UN3.1.6/SP/2018 and Ethical Clearance Number 2.
KE.010.01.2018.

Study Subjects
This study was an experimental animal model study with Rand-

omized Post-Test Only Control Group design. Samples of this study was 
female Rattus norvegicus (Wistar strain), obtained from Experimental 
Animal Care Unit at Universitas Gajah Mada, Indonesia. The inclusion 
criteria were female rats aged 3 months with approximate weight of 200 
g and have never been pregnant. Exclusion criteria were sick rats during 
the samples recruitment. Drop-out criteria were infected rats after the 
Sham procedure or oophorectomy procedure. 

There were 6 groups in this study. Sample size of each group was 
calculated using Lemeshow formula and corrected with Higgins formula 
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