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ABSTRACT

Background: Osteoarthritis (OA) is the most common age-related joint degenerative disease, which is associated with post
menopausal females.

Aim of Work: To compare the effect of hormonal replacement therapy (HRT) (Oestrogen and Progesterone) versus calcitonin
administration on articular cartilage of the knee joints in murine model of osteoarthritis induced by ovariectomy.

Materials and Methods: Thirty six adult female rats were divided into five groups. Group I: control; Group II: sham
operated; Group III: ovariectomized rats: Group IV: ovariectomized then received HRT )1ml/kg(0.2ml)/day IM ((for 8
weeks); GroupV: ovariectomized then received calcitonin )2 [U/kg/day (0.04ml) SC( (for 8 weeks). The rats of each group
were sacrificed after 8 weeks. Articular cartilage of knee joints were processed and stained with Haematoxylin and Eosin,
Alcian blue, PAS, immunohistochemical staining of Bcl-2 and statistical analysis were applied.

Results: Ovariectomy resulted in degeneration, apoptosis and deterioration of normal structure of articular cartilage, with
decreased PAS reaction, decreased Alcian blue staining, and weak immunoreactivity for Bcl-2 when compared with the
control and sham operated groups. Calcitonin and HRT supplementation after ovariectomy mostly prevented these changes.

Conclusion: It could be concluded that OVX causes severe changes in articular cartilage and these changes are more evident
with time. HRT had a significant effect in prevention of cartilage degradation in OVX model of OA. Calcitonin administration
greatly improves the histological architecture of the articular cartilage. So calcitonin had a significant effect in prevention of
cartilage degradation in OVX model of OA. It can be considered as a potential therapeutic agent in OA.
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INTRODUCTION as a therapeutic factor because of its higher potency.
Salmon calcitonin has a poweful anti-resorptive effect by
direct binding to osteoclasts!”. chondrocytes in articular
cartilage respond directly to calcitonin as they have
calcitonin receptors on their surfaces®.

Osteoarthritis (OA) is the most common age-linked
joint pathology degenerative disease with progressive
destruction of articular cartilage and subchondral bone!'.
Beneath the age of 50, male patients that tend to have more
OA than females, but there is dramatic increase in females Accordingly, this study was designed to compare the
suffering from OA post menopausal(®. effect of hormonal replacement therapy (Oestrogen and
Progesterone) versus calcitonin administration on articular
cartilage of the knee joints in murine model of osteoarthritis
induced by ovariectomy.

Ovariectomy (OVX) is counted as a good pattern of
post menopausal osteoporosis. It has an adverse effect
on the intrinsic material of the articular cartilage of the
knee, resulting in accelerated cartilage degeneration and MATERIALS AND METHODS
increased cartilage surface erosion®!.

Drugs
Studies have shown that hormone replacement therapy

have inhibitory effects on the inflammatory and bone Hormone replacement therapy(trade name Mesocept)

changes of OAM, but has some potential risks mainly Ampoule of (one ml) contains 50 mg norethisterone
breast cancer, venous thromboembolism, strokes, coronary enanthate and Smg estradiol valerate in oily solution (CID
heart disease and migraine®. pharma, Giza- Egypt).

Calcitonin prohibits osteoclastic bone resorption and Calcitonin 50 STADA ampoule (one ml) contains 50IU
regulates calcium homeostasis of body!. In humans, pigs calcitonin-Salmon/acetate (Global Napi Pharma, 6th of
and salmon fish, calcitonin has been applied preferentially October City — Egypt).
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Animals

This study was performed on thirty six adult female
albino rats. Their average age was 3-4 months (weighing
200-230 gm). The rats were bred at the Animal House
of Kasr El-Aini, Faculty of Medicine, Cairo University.
Every two animals were purchased and housed in a separate
metal cage with mesh and wood chips for bedding. They
were maintained in room temperature with a 12-hour light
/dark cycle, fed with standard laboratory chow and had
free access to tap water. Rats were randomly divided into 5
groups as following;

Group I: (Control) n= 6 rats. The rats were sacrificed
after 8weeks. Control animals were injected with
physiological saline (0.5 ml/day intraperitoneal) per rat.

Group II: (Sham operated) n= 6 rats. Rats were exposed
to Sham operation. The rats were sacrificed after 8weeks.

Group III: n= 8 rats. They were exposed to
ovariectomy, and the animals were sacrificed after 8 weeks
of ovariectomy™.

Group IV: n=8 rats. Animals were exposed to
ovariectomy then hormonal replacement therapy was given
every day starting the day following ovariectomy. One ml/
kg(0.2ml) /day IM per ratl®!. The rats were sacrificed after
8 weeks of ovariectomy and HRT.

Group V: n= 8 rats. Animals were exposed to
ovariectomy then calcitonin was given starting day
following ovariectomy. Two IU/kg/day (0.04ml) per rat
administrated SCI'”, The rats were sacrificed after 8 weeks
of ovariectomy and calcitonin.

Methods
Operation

Ovariectomy (OVX): Each rat was anesthetized with
light ether. The skin of rats was sterilized with Povidone
Iodine Solution (10 g/100 ml). Long incision (3 cm) was
made at the center area of lower half of the body and tail
end and double dorsolateral in—cision was made in the
muscle. Once the abdominal cavity was opened, ovaries
surrounded by body fat were found. The points where the
fallopian tubes and the uterine horns meet were incised
and ovaries were removed. Muscle ap—proximation and
skin closure were performed with catgut sutures. Post-
operatively, gentamycin (6 mg/kg) was administered by
intra~muscular injection. After the surgery, all of the rats
were allowed to move freely inside the metal cage!'!!.

Sham Operation

The abdominal cavities of control rats were opened but
their ovaries were left intact, just to be exposed to the same
stress of the operation. The same antiseptic precautions and
the same procedure of wound closure were followed as for
the ovariectomy group.

Dissection and processing of the samples

Rats were sacrificed at the end of experimental periods

by inhalation of over dose phenobarbitol®. Histological
assessment was conducted on the whole-layer of cartilage
sagittal section in knee joint including articular cartilage
and its lower bone were fixed in 10% neutral buffered
formalin for 72 hours. The specimens were placed in
hydrochloric (Hcel) acid solution (5%) for decalcification.
HCI solution was replaced daily until decalcifi—cation
process was completed (2 weeks). The specimens were
completely washed off until the neutral-pH state after the
decalcification. They were processed for paraffin sections.
These were cut 5-6 um thickness and were stained.

Paraffin sections were subjected for the following
staining procedures;

1. Hematoxylin and Eosin (H&E) to demonstrate the
histological changes!'?!.

2. Periodic Acid Schiff reaction (PAS) to demonstrate
changes in matrix!3!.

3. Alcian blue stain to demonstrate changes in
chondrocytes!"l.

4. Immunohistochemical staining for BCL-2 (anti
apoptotic)!4,

Immunohistochemical staining for BCL 2

Monoclonal mouse BCL2 antibody (1/400 dilution),
Clone 124, (Lab Vision Corporation laboratories, CA
94539, USA, catalogue number: 550847. Ultravision large
volume detection system anti-polyvalent, HRP (ready to
use) (Thermoscientific, catalogue number TP-060-HL)
was used. Reagents supplied included serum blocking
solution, biotinylated secondary antibody, streptavidin-
peroxidase conjugate, concentrated substrate buffer and
its chromogen solution, hydrogen peroxide, hematoxylin
solution, Histomount. To establish immunohistochemical
staining specificity, negative control serial sections 8 were
processed by replacing the primary antibody by phosphate
buffer saline with all other steps performed in the same
manner. Positive tissue control for BCL-2 immunostaining
was rat tonsil with a brownish cytoplasmic immunoreaction,

C-Morphometric Study

Data were obtained using "Leica Qwin 500 C" image
analyzer computer system Ltd. (Cambridge, England)
in Histology department, Faculty of Medicine, Cairo
University. Images were captured live on to the screen
from sections under light microscope with video camera.
The image analyzer consisted of a color video camera,
Olympus microscope, colored monitor, hard disc of IBM
personal computer connected to the microscope and
controlled by "Leica Qwin 500 C" software. Slides were
examined under the light microscope. All measurements
were taken in 5 non overlapping fields for each specimen
for all groups.

The following parameters were measured

* The thickness of articular cartilage using
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"interactive Measurements" menu to measure
distance in ums. This was observed at x 20
objective lens. Five measures were taken and
average calculated for each slide.

* The optical density of alcian blue reaction:
Detection of the optical density of blue colour of
stained sections was observed at x 40 objective
lens. Grey measure menu was used to convert
image and detect grey level of reaction and
measure it in small frames.

*  The optical density of PAS reaction: Detection of
the optical density of red colour in PAS stained
sections was observed at x 40 objective lens.
Grey measure menu was used to convert image
and detect grey level of reaction and measure it in
small frames.

e The reaction of BCL2 positive cells: was done
by masking reaction with the binary colour to
specify areas of brown reaction to be detected then
measured at 40 objective lens.

D-Statistical study!”

Quantitative data were summarized as means and
standard deviations and Comparison between study groups
was made using one analysis of variance (ANOVA)
followed by post hoc Tukey test. P values <0.05 were
considered statistically significant and <0.01 highly
significant. Calculations were made on SPSS software
(version 16).

RESULTS

1-Hematoxylin and Eosin stained tibial articular
cartilage sections (platel)

Histological examination of rat tibial articular cartilage
sections in both control and sham operated groups (GI, II)
showed normal articular cartilage structure and smooth
articular surface with no covering perichondrium. It showed
oval chondrocytes in the superficial layer and round ones
in groups in the deep layer, embedded in a homogenous
matrix. The sections in grouplll (OVX /8w) revealed total
disorganization. Most chondrocytes were disorganized,
exhibited pyknotic nuclei in transitional and deep zones
with areas of loss of matrix and others of heterogeneous
matrix can be seen. The sections in grouplV (HRT /8w)
appeared to have a smooth and thickened articular surface
with organized articular cartilage. The sections of groupV
(calcitonin /8w) appeared to have organization of its layers.
The cartilage surface was smooth with oval chondrocytes
in superficial layers and rounded in deep layers, embedded
in a homogenous matrix.

2- Alcian blue stained tibial articular cartilage
sections (plate 2)

Histological examination of both control and sham
operated groups (GI, II) revealed obvious alcian blue
staining in most chondrocytes. The sections of group III

(OVX /8w) showed weak staining in most chondrocytes.
The sections of both grouplV (HRT /8w) and groupV
(calcitonin /8w) showed moderate staining of some
chondrocytes as compared to II1.

3- PAS stained tibial articular cartilage sections
(plate 3)

Histological examination in both control and sham
operated groups (GI, II) revealed obvious PAS +ve
reaction in their extracellular matrix. The sections of
grouplll (OVX /8w) showed weak PAS +ve reaction in
their extracellular matrix. While both groupIV (HRT /8w)
and groupV (calcitonin /8w) showed moderate PAS +ve
reaction in their extracellular matrix as compared to III.

4-Immuno-Histochemical Results: (Bcl-2 staining)
(plate 4)

Histological examination of the sections in both
control and sham operated groups GI, II revealed dense
+ve Bcl2 immunoexpression in most chondrocytes . The
sections in grouplll (OVX/8w) showed weak +ve Bcl2
immunoexpression in the cytoplasm of most chondrocytes.
Group IV (HRT /8w) showed moderate positive
inimmunoexpression in the cytoplasm of some chondrocytes
as compared to G III. While groupV (calcitonin/8w) showed
dense +ve Bcl2 immunoexpression in the cytoplasm of
most chondrocytes as compared to G III.

1I) Morphometric Results

1- Articular cartilage thickness (um) of the studied
groups of the experiment (Table 1 and Histogram 1)

OVX group showed highly significant decrease in
thickness of articular cartilage when compared to control
group (p<0.0001). Groups HRT and calcitonin showed
significant increase in the thickness of articular cartilage
when compared with group OVX (p<0.0001). No
significant difference was detected between groups HRT
and calcitonin. However, both HRT and Calcitonin were
still significantly lower than control.

2- Opftical density of Alcian blue reaction in
chondrocyte cytoplasm of the studied groups of the
experiment (Table 2 and Histogram 2)

OVX group showed highly significant decrease in
optical density of alcian blue reaction in chondrocyte
cytoplasm when compared to control group (p< 0.0001).

Groups HRT and calcitonin showed significant
increase when compared to group OVX (p< 0.0001). No
significant difference was detected with the control group.
No significant difference was detected between groups
HRT and calcitonin.

3- Optical density of PAS reaction in cartilage
matrix of the studied groups after 8 weeks of the
experiment (Table 3 and Histogram 3)

OVX group showed highly significant decrease in
optical density of PAS reaction in cartilage matrix when
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compared to control group (p< 0.0001). Groups HRT and
calcitonin showed significant increase when compared to
group OVX (p< 0.0001). No significant difference was
detected between groups HRT and calcitonin. Values for
both groups were also significantly lower than control.

4- Mean Area % of Bcl-2 immunoreactivity in the
chondrocyte cytoplasm in the studied groups of the

experiment (Table 4 and Histogram 4)

OVX group showed highly significant decrease in
the mean area % of Bcl-2 when compared to the control
group (p< 0.0001). Groups HRT and calcitonin showed
significant increase when compared to group OVX. No
significant difference was detected between groups HRT
and calcitonin.

Plate 1: photomicrographs of articular cartilage of A (control group): showing oval chondrocytes in superficial layer (curved arrow), and rounded chondrocytes

in deep layer (arrow head). Organized chondrocytes are seen in homogenous matrix (asterix). B (sham operated group): showing the oval chondrocytes in the

superficial layer (arrow head) and round ones in the deep layers (curved arrow). Organized chondrocytes are embedded in a homogenous matrix (asterix). C

(OVX group): Most chondrocytes are disorganized exhibit pyknotic nuclei (thick arrow). Obviously vacuolated matrix can be seen (asterix) with areas show

heterogenous matrix (square) and others show homogenous matrix (arrow head). Note very thin plate of subchondral bone. D (HRT received group): showing

a smooth thickened articular surface (thick arrows). Organized dividing chondrocytes are embedded in homogenous matrix. Few chondrocyts, limited to deep

zone, exhibit pyknotic nuclei (curved arrow). E (calcitonin received group): showing a smooth thin articular surface (thin arrow). Organized chondrocytes are

seen in homogenous matrix. (H&E: A, B, C, D & E x400).

518



Osman et al.

Plate 2: photomicrographs of articular cartilage stained with Alcian blue

A (Control group): showing obvious Alcian blue staining (arrows) in the cytoplasm of most chondrocytes. B (sham operated group): showing obvious
Alcian blue staining (arrows) in the cytoplasm of most chondrocytes. C (OVX group): showing weak Alcian blue staining (arrows) in the cytoplasm of all
chondrocytes. Note there is decreased cell population (asterix). D (HRT received group) showing moderate Alcian blue staining (arrows) in the cytoplasm of
some chondrocytes. E (calcitonin received group) showing moderate Alcian blue staining (arrows) in the cytoplasm of some chondrocytes (Alcian blue: A,
B, C, D & E x400).

Plate 3: photomicrographs of articular cartilage stained with PAS. A (Control group): showing obvious PAS +ve reaction (arrows) in the matrix and
chondrocytes. B (sham operated group): showing obvious PAS +ve reaction (arrows) in the matrix and chondrocytes. C (OVX group) showing weak
PAS +ve reaction (arrows) in most of matrix. D (HRT received group): showing moderate PAS +ve reaction (arrows) in the matrix. E (calcitonin received
group): showing moderate PAS +ve reaction (arrows) in the matrix. (PAS: A, B, C, D & E x400).
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Plate 4: photomicrographs of articular cartilage immunostained with Bcl-2 showing: A (Control group): dense +ve Bel-2 immunoexpression (I E) as granular
deposits (arrows) filling the cytoplasm of most chondrocytes. Note that lacunae and matrix are —ve in staining. B (sham operated group: +ve Bcl-2 I E (arrows)
filling the cytoplasm of most chondrocytes. Note that lacunae and matrix are —ve in staining. C (OVX group): weak +ve Bcl-2 I E (arrows) in the cytoplasm
of most chondrocytes. D (HRT received group): moderate +ve Bcl-2 I E (arrows) in the cytoplasm of most chondrocytes. E (calcitonin received group):
dense +ve Bcl-2 1 E (arrows) in the cytoplasm of some chondrocytes. (Bcl-2 immunostaining: A, B, C, D & E x1000).

Table 1: Comparison between thickness of the articular cartilage (um) of the studied groups of the experiment

control Sham OovVX HRT Calcitonin
Variables
Mean + SD (um) Mean + SD (pm) Mean + SD (pm) Mean + SD (pm) Mean + SD (um)
thickness 71.38+4.52 70.15+£3.67 41.06+8.42* 63.77+10.12# 66.25+10.91#

p value is significant if <0.05*

Table 2: Comparison between optical density of Alcian blue reaction in chondrocyte cytoplasm of the studied groups of the experiment

control Sham OovVX HRT Calcitonin

Variables
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
optical density 0.79+0.05 0.78+0.04 0.45+0.03* 0.76+0.04# 0.77+0.05#

p value is significant if <0.05

Table 3: Comparison between optical density of PAS reaction in cartilage matrix of the studied groups of the experiment

control Sham OovVX HRT Calcitonin
Variables
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
Optical density 0.99+0.06 0.96+0.06 0.75+0.04* 0.86+0.04*# 0.89+0.05%#

p value is significant if <0.05

Table 4: Comparison between area % of Bcl-2 reaction in chondrocyte cytoplasm of the studied groups of the experiment

control Sham OovVX HRT Calcitonin

Variables
Mean + SD Mean + SD Mean £+ SD Mean + SD Mean + SD
Area % 0.68+0.05 0.67+0.05 0.42+0.04* 0.62+0.07# 0.65+0.05#

p value is significant if <0.05*

520



Osman et al.

Comparison between Articular cartilage thickness

{ 8 Weeks)
7138

Control

66.25 #

Calcitonin

70.15
63.77 #
41.06 *

Sham oVX HRT

Histogram 1: Showing thickness of the articular cartilage of the studied

8§88 8838

o
(=]

o

groups
Comparison between optical density of Alcian
blue (8 weeks)
0.9
0.8 272 0.78 0.76 # 0.77 it
0.7
0.5
0.5 o.as *
0.4
X ]
0.2
0.1
o
Control Sham ovX HRT Calcitonin

Histogram 2: Showing optical density of Alcian blue reaction in
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Histogram 4: Showing the mean area percent of Bcl2 reaction in
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DISCUSSION

OA is a degenerative joint disease that proceeds slowly
and develops over years. When the clinical characteristics
of OA (e.g. pain, loss of mobility and radiological
narrowing of the joint space) manifest, the actual changes
in articular cartilage and subchondral bone would have
started some time beforel'?.

This study was performed to compare the effect of HRT
versus calcitonin administration on articular cartilage of the
knee joint in murine model of hormonal depletion induced
by ovariectomy. This comparison included histological,
immunohistochemical and morphemtric studies.

In the present study, examining the knee joint of the
control group in H&E stained sections revealed normal
histological architecture of the articular cartilage, smooth
articular surface with no covering perichondriumt'”,

Osteoarthritic rats in this study showed disruption
of the articular cartilage and chondrocytes appeared
vacuolated and degenerated. Previous studies enhanced
that a decrease in matrix staining, followed by changes
in cellularity were the earliest histological abnormalities
detected in OA, whereas injury to the cartilage structure
were only prominent at advanced stages!'*l. Similar
findings were reported and demonstrated by the significant
decline of serum alkaline phosphatase levels in OA which
is considered a gross marker of bone turnover!',

In the present study, the thickness of the articular
cartilage was significantly decreased in group III (8weeks
post OVX) compared with control group. Other findings
included superficial fibrillation, chondrocyte proliferation
and hypertrophy, as stated in classification of OA
severity20 and21],

The optical density of Alcian blue reaction in
chondrocyte cytoplasm as well as those of PAS reaction
in cartilage matrix was significantly decreased in group III
(8w OVX) compared with control group. Our results agreed
with the histological changes in the articular cartilage of
OA in the canine model that showed chondrocyte clusters
in regions of degenerated matrix with moderate lack of
proteoglycanst??.

In cartilage, the extracellular matrix is composed
of two main structural elements: collagen type II and
aggrecan. There is a steady state between the synthesis
and the degradation of aggrecan but in OA accelerated
proteolytic cleavage is observed®!. When aggrecan is
split, the carboxy-terminal tail of the protein containing
the glycosaminoglycans diffuses out of the cartilage and
water is no longer retained. Thus, the structural integrity of
the cartilage matrix is affected®. This explains the areas of
rarefied and non homogenous matrix appearance in the OA
group, and possible variation in the other groups.

Loss of matrix colouration by Safranin O or Alcian
Blue was previously stated as an evident feature. Under
specific conditions, these stains can be indicative of
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well-established cartilage matrix proteoglycan depletion.
Permanent matrix staining lack is associated with inclusive
superficial zone cell death. Reversible matrix staining lack
is characteristic of the effects of proteolytic enzymes which
may be obtained either from cartilage or from synovium?*,

Our current study showed a negative Bcl2 expression
in the cytoplasm of chondrocytes of the articular
cartilage of osteoarthritic groups. The mean area % of
Bcl-2 immunostaining in chondrocyte cytoplasm was
significantly decreased in subgroups III (§weeks post OVX)
compared with control group, indicating chondrocyte
apoptosis. It was showed apoptotic cells in superficial and
middle zones of cartilage in anterior cruciate ligament!*®.
Moreover, nitric oxid (NO) production was increased
during the early phases of OA, which led to chondrocyte
apoptosis, and may have contributed to the pathogenesis of
cartilage degradation’®”).

In the current study the thickness of the articular
cartilage was significantly increased in group IV (8weeks
post HRT) compared with group III (8weeks post OVX).
There was increased cellular population of articular
cartilage with preserved subchondral bone. Similar findings
were reported that HRT had shown substantial effect in
preventing cartilage degeneration and bone turnover®..

Estrogen can affect the homeostasis of articular
cartilage by modifying the expression/production of
different molecules such as several growth factors,
matrix metalloproteinases, reactive oxygen species and
inflammatory cytokines . In vivo surveillance indicated that
inhibition of subchondral bone turnover is also portion of
the mechanisms by which oestrogen (and all antiresorptive
agents) can protect against joint destruction®®.

Oestrogen appears to have a potent protective effect
on chondrocytes in vitro. It found that 17f-oestradiol
suppressed doxorubicin-induced apoptosis by blocking
volume-sensitive Cl- influx in rabbit articular
chondrocytes®. In another study, 17B-oestradiol
treatment prohibited injury- associated cell death and
glycosaminoglycan release in articular cartilage explants,
suggesting that 17p-oestradiol may be useful for treating
either cartilage-related sports injuries or OAPY, In rabbit
articular chondrocytes, 17p-oestradiol has been shown
to upregulate collagen type II expression by receptors as
Sp1/3, Sox-9, and ERa*!l.

Group IV that received HRT for 8 weeks post OVX
revealed mild increase in cytoplasmic staining of some
chondrocytes and their extracellular matrix that was
confirmed by positive immunoreactivity and morphometric
results.

Research evaluated the association between the
cartilage and bone changes of the OA patients affected
by sex hormones depletion. They applied the biochemical
markers and histological results of cartilage and bone
turnover. The combined oestrogen and progesterone
therapy would be more effective than administering

oestrogen alone in suppressing the progression of OAF?,

In our study, the experimental group that received
calcitonin showed an improvement in histological
and immunohistochemical results in the form of an
increase in cartilage and subchondral bone thickness
with hypercellularity of the chondrocytes, indicating
preservative activity.

Another study investigated the protective and
therapeutic roles of salmon calcitonin on the articular
cartilage of rabbits’ knees. They were treated immediately
after surgery with salmon calcitonin and killed at 4 weeks
and 8 weeks post surgery respectively. Calcitonin groups
showed smooth articular surface and less subchondral
cystic formation than placebo groups. Normal distribution
of chondrocytes or hypercellularity was observed in areas
of mild osteoarthritic (OA) changes in the calcitonin
groups indicating regeneration*,

In the current work, there was an increase in cartilage
thickness in some sites in calcitonin groups. Other studies
showed that within 4 weeks following OVX induced
chondral damage; an increased synthesis of matrix PGs
was observed, representing an apparent attempt to repair
the damaged tissue especially when associated with anti-
resorptive agents as calcitonin®*l.

In our work, the calcitonin group showed increase in
the optical density of Alcian blue reaction in chondrocyte
cytoplasm and PAS reaction in cartilage matrix.

These results were agreed with those of other
investigators, who detected the clinical utility of sCT,
principally due to its inhibitory effect on osteoclastic
bone resorption, management of mineral metabolism,
and antinociceptive properties. The increased absorption
of PAS and Alcian blue stains indicated the high anabolic
phase of the chondrocytes including restoration of
mucopolysacharides and acidic-mucopolysaccharides. The
chondroprotective effect of sCT may be both of its direct
influence on chondrocytes and the long-standing influence
on bone resorptiont®!,

PAS and Alcian blue staining were weak in the OA
groups while increased absorption in the calcitonin group
revealed high anabolic activity. In prophylactic phases,
salmon calcitonin appeared to inhibit the progression of
osteoarthritis by increasing the layers of hyaline cartilage.
In therapeutic stages, the hormone had a curative effect by
decreasing the subchondral bone loss and regenerating the
hyaline cartilage®®!.

Calcitonin dose dependently inhibited action of
collagenase and phospholipase A2 in human OA articular
chondrocytes. Calcitonin encourages growth of articular
cartilage and maturation of cartilage plate. Calcitonin
opposes the progression of joint lesions in clinical models,
both traumatic and non-traumatic!'),

Several lines of evidence suggested direct anabolic
effects of calcitonin on articular chondrocytes, leading
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to increase proteoglycan synthesis. The anticatabolic
effects of calcitonin were found to include induction of
cAMP, resulting in mitigation of MMP-mediated cartilage
degradation®”\. In vitro, calcitonin acts on osteoblasts to
increase their proliferation and activity of their alkaline
phosphatase which is associated with the increased
synthesis and deposition of bone matrix collagen. It
also diminshed cartilage erosion and prevented cartilage
glycosaminoglycan loss in experimental OAP®,

Calcitonin has else been found to increase the articular
cartilage due to activation of ornithine decarboxylase, an
enzyme that is important for the production of proteins?**.
Calcitonin significantly reduced the cartilage degradation
and has affirmative effects on and bone structure. It proved
by the biochemical markers CTX-I and CTX-II (C-terminal
telopeptide of type I and II collagen)! ..

It could be concluded that OVX causes severe changes
in articular cartilage and these changes are more evident
with time. HRT had a significant effect in prevention of
cartilage degradation in OVX model of OA. It appears to
play a cytoprotective role in the articular cartilage affected
by OVX and can be considered as an efficient preventive
agent in OA. Despite nearly similar results of both HRT and
calcitonin in prevention of cartilage degradation, the risks of
HRT exceed its benefits, while the side effects of calcitonin
are minimal. So calcitonin could be recommended more
than HRT. Longer experimental periods, different doses
and different routes of calcitonin administration may be
recommended to reach best results. Further work is needed
to detect therapeutic effect of calcitonin,
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