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ABSTRACT:

BACKGROUND & OBJECTIVE: Osteoarthritis (OA) is one of the most common joint diseases afflicting
human, characterized by progressive degeneration of articular cartilage in which chondrocytes fails
to repair adequately. The objective of this study isto evaluate the chondroprotection treated by
triamcinolone in osteoarthritis induced rat model.

METHODOLOGY: This laboratory-based experimental study was conducted inthe Department of
Pharmacology, Army Medical College, Rawalpindi, in collaboration with the National Institute of
Health, Islamabad, from May-July2019.0steoarthritis was induced by surgical removal of the medial
meniscus and anterior cruciate ligament resection in the right knee joint of Sixteen (16) anesthetized
rats of Sprague Dawley breed. They were divided into two (02) groups, with eight (08) rats in each
group. Group-I was disease control in which 0.2 ml Intraarticular saline was administered for three
weeks. While in group-1I, a treatment group was treated with 70 pl intraarticular triamcinolone once
weekly for three weeks. After that gait pattern of rats was scored. Animals were euthanized with
overdosage of inhaled chloroform and a sample of proximal tibia was taken for histopathological
analysis.

RESULTS: The mean gait score of the control group and treatment group was 3.25+.707 and
2.25+.463 with a p-value of 0.006 that is statistically significant. While mean histopathological modified
Mankin score of the control and treatment group was 11.5+1.195 and 8.5+1.195, respectively, with
a significant p<0.001.

CONCLUSION: Intraarticular administration of triamcinolone in osteoarthritis-induced rats resulted
in improvement in gait pattern and histopathology.
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INTRODUCTION:

Osteoarthritis (OA) is the most common symptom
of arthritis and one of the foremost causes of
the persistent ailment, becoming more and more
conspicuous as the person gets old.Degeneration
of cartilage, the underlying bone, and the joint
margin of the affected joint are characteristic
of OAl'l, The joints of knee, hip, and hands are
commonly affected by OA. The universal burden
of this malady categorizes knee and hip OA as
one of the extortionate contributors of global
disability as well as disability-adjusted life years
(DALYs).

OA is becoming more commonin aged patients
as compared to past. Ratio of OA is higher in old
females as compared to males. OA's risk factors
are still evolving with some common factors,
including old age, gender, weight, increased
biomechanical loading of joints, and genetics!?l.
A proper treatment of OA is still not available.
Non-pharmacological interventions, i.e., assistive
devices (footwear and knee braces), encouraging
individuals to adopt a healthy lifestyle and dietary
habits to control body weight and commence
moderate-intensity exercises first preferences
of management of OA. Pharmacological
interventions are recommended when the
results of non-pharmacological interventions are
unsatisfactory. Different classes of drugs are used
to alleviate the severity of symptoms and delay
the disease's progression. Nonsteroidal anti-
inflammatory drugs (NSAIDS), corticosteroids,
and viscosupplement substances are widely used
drug groups in OA treatment. In case of knee
and hip joint OA surgical interventions include
arthroscopy, osteotomy and joint replacement
can be an option for some individuals after the
failure of pharmacological treatment(34>1,
Triamcinolone is an intermediate acting synthetic
glucocorticoid nature of corticosteroid,Half-life of
about 18-36 hours with known anti-inflammatory
and immunosuppressive propertiest®. It was
introduced in the market about 50 years ago
and is still used in variousdiseases. It is one
of the investigational drugsis being used in
the management of OA for decades. The
Intraarticular (IA) route is the preferred route to
minimize systemic exposure.
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It reduces the inflammatory component of
OA. OA is characterized by the presence
of inflammatory mononuclear cellsand
inflammatory mediators with increasedactivity of
collagenases. Triamcinolone binds to intracellular
glucocorticoid receptors and down-regulates
the expression of genes in prostaglandins
synthesis and leukotrienes release. Moreover,
lipocortin expression is also enhanced that also
modulates anti-inflammatory effects. These
factors ultimately lessen the inflammation of the
synovium and other articular structures [7:81,
Furthermore,preclinical studies have shown that
triamcinolone limits osteophytes development.
Osteophyte development is promoted by
synovial macrophage activation®!. Triamcinolone
influences macrophage activation and eventually
decreases osteophytosis and cartilage
degeneration(t,

METHODOLOGY:

The design of this study was a laboratory-based
experimental study. It was conducted in the
Department of Pharmacology and Therapeutics,
Army Medical College (AMC), Rawalpindi, in
collaboration with the National Institute of
Health (NIH), Islamabad, and Department of
Pathology, AMC. Ethical approval of the study
has endeavored from ethical review committee
of “Centre for Research in Experimental and
Applied Medicine (CREAM)”, AMC. The duration of
intervention with animals was two months, from
May 2019 to July 2019. Animals wereprocured
and nurtured in the animal house of NIH during
the complete tenure of the study. Preliminary
sixteen (16) adult male and non-pregnant
female rats of Sprague Dawley breed, 08-10
weeks old and weighing about 300-400 gram,
were selected through
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non-probability convenient sampling. They were
randomly assigned in two (02) groups, with eight
(08) rats in each group. Animals were kept in a
standard environment with temperatures ranged
25+5°C with adequate humidity and 12 hours
day-night cycle. Free excess to clean drinking
water and standard rodent diet adlibitum was
ensured during the whole study period.

A surgical procedure was performed to induce
OA in the right knee joint of all rats. Before
thesurgery,rats were anesthetized with an
intraperitoneal injection of 5% xylazine and 1%
ketamine!!ll. Then the skin of the joint is shaved
and disinfected, followed by a parapatellar
incision on the medial side of the joint. After the
complete exposure,theanterior cruciate ligament
was removed and the medial meniscus was
transected. The skin was closed with a surgical
stapler after the completion of the surgery. After
that, Animals were allowed to move freely in the
cage for two weeks!*?l, Then intraarticular drugs
were administered in the corresponding joint of
the rats. Rats of a control group and treatment
groups were injected with 0.2 ml of Normal
saline and 70 pl (1.4 mg/ml) triamcinolone once
weekly for 03 weeks!*3 141,

We waited for one week more before analyzing
the gait scorel*l,

After the gait pattern was scored, animals were
euthanized with a toxic dosage of chloroform,
and a sample of the proximal tibia was obtained
by using the angled bone cutter. After tissue
collection and histological slide preparation, these
slides were scored using Modified Mankin Slide
preparation[®l, The obtained data were analyzed
using SPSS version 25. Gait score and Modified
Mankin score both were Quantitative parameters
and compared through student t-test. The
differences between the two observations were
considered statistically significant if the p-value
was equal to or less than 0.05 (p<0.05).

RESULTS:

None of the rat’s surgical wounds got infected,
and the animals stayed alive, healthy, and active
until the end of the study. One week after the last
IA injection, Gait pattern of the rats was scored
by allowing them to walk the full length of A2

JUMDC Vol. 12, Issue 2, April-June, 2021

(42x57 cm) size paper. The rats' walking pattern
was observed visually with the naked eye, and
the footprint made by the right injected leg was
compared with the left non-injected onetoanalyze
weight bearing throughout the movement. The
gait score of three rats of the disease control
group was 04, as depicted in figure-I while four
and one rats of this group scored three and one,
respectively. Meanwhile,theGait pattern of two
rats of the triamcinolone group scored three,
as depicted in figure-II while six rats of this
group scored 02.The mean=x standard deviation
(SD) Gait score of a disease control group
and triamcinolone group were 3.25%+.707 and
2.25%.463 respectively with a significant p-value
of 0.006 when compared via Student t-test.
Histopathological analysis of all slides was
done under X100 and X400 lenses. Histological
changes of OA were scored according to the
modified Mankin scoring system. A score of
Slides of disease control group ranging from 13-
10. Figure-III is a slide of rats of this group with a
13 score. Six out of eight slides showed marked,
while the rest of two showed mild irregularity
in the perichondrium. One slide had marked,
six had moderate, and one had mild fibrosis of
perichondrium. Six slides had a moderate mark,
while two slides had mild to moderate irregularity
of organization. All slides showed a moderate to
a marked increase in cellularity of chondrocytes.
Five slides showed a moderately increased, while
three slides showed mild increase in chondrocyte
clusters. Five slides showed 10-20% while three
slides showed 20-80% necrosis of chondrocytes.
Fibrinoid degeneration was feature of all the
slides of disease control group. The mean score+
SD of group-I was 11.50+1.195.

Slides of the triamcinolone group scored from
7-10. Figure-1V is a slide of rat of triamcinolone
group. The score of this slide is 09. Seven slides
of triamcinolone showed mild to moderate
while one slide showed moderate to marked
irregularity of perichondrium. Five slides had
mild while three slides had moderate fibrosis of
perichondrium. Six slides had mild to moderate
while two slides had moderate to the marked
irregularity of organization. Three had mild while
five slides had moderate to a marked increase in
cellularity and clusters of chondrocytes. Seven
had 10-20% while one had 20-80% chondrocytes
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necrosis. Fibrinoid degeneration was the feature
of three slides of this group. Mean score+ SD of
this group was 8.50+1.195. When the histological
score of both groups were compared with the
Student t-test,we found a significant p<0.01. In
short, we observed a visible decrease in Mean
gait score and Mean Modified Mankin score of
the triamcinolone group as compared to the

disease group. Comparison between these two
groups of gait score and histopathological score
exhibited the p<0.006 and p<0.001 respectively
that confirmed the chondroprotective efficacy of
triamcinolone.

Table-I: Demographics and intergroup comparison of group-I (control group) and

group-II (triamcinolone group).

Parameter Control group Triamcinolone p-value
group (n=08)
Meant SD of Gait score 3.25+0.707 2.25+0.463 <0.006
Meanx SD of modified Mankin 11.50+1.195 8.5+1.195 <0.001
Score
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Figure-I: Gait pattern of rat of control
group.
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Figure-III: Photomicrograph of distal tibia
of a rat of group control group.
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Figure-IV: Photomicrograph of distal tibia
of a rat triamcinolone group.
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DISCUSSION:

OAis a heterogeneous degenerative joint disease
with an inflammatory component. It involves
the whole joint with progressive loss of hyaline
cartilage, the rapid growth of bone architecture,
and joint structure remodeling. It is characterized
by gradual deterioration of articular cartilage
with concomitant structural and functional
changes in the entire joint, including capsule,
synovium, ligaments, bursas, subchondral bone,
and periarticular musclest*’l,

Pain and stiffness in the affected joint are
hallmarks of the disease and the main cause
of seeking medical advice. Common causes of
pain and stiffness are increased pressure within
the joint due to OA process, microfracture of
trabeculum, synovitis, capsular thickness and
bursitis. Pain is intermittent and insidious that
gets worsened with movement and relieved by
resttel,

Nonsteroidal anti-inflammatory drugs (NSAIDS),
corticosteroids and viscosupplement substances
are group of drugs that are frequently used
in the management of OAM®. Triamcinolone
is a synthetic corticosteroid that is also
oftenprescribed to OA patients all over the world.
This animal study was designed to find the
chondroprotective efficacy of triamcinolone in OA
induced rat model.The dosage of triamcinolone
was selected by extensive search and literature
review. After the animal interventions, when gait
score and modified Mankin score were compared,
differences between rats of triamcinolone group
and disease control group were statistically
significant that confirmed the chondroprotective
efficacy of triamcinolone. These results were
in accordance to the 2016 research work of
Jeffrey S. Kroin and fellows who claimed that
triamcinolone reduces allodynia as compared to
mice of a control group. Their work at the tissue
culture level expressed that triamcinolone has
potent anti-inflammatory effects via inhibiting
expression of IL- 18 and TNFa.
Thusitacclaimedtriamcinolone chondroprotective
efficacy??l. In 2017, Yashashri C. Shetty and
his colleagues did research work on chemical-
induced models of rats. Their results confirmed
that triamcinolone reduces the histopathological
severity of disease as compared to the disease
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control groupf?!l, In vitro study of E. Frank and
fellows affirmed that triamcinolone has some
chondroprotective effects on injured and inflamed
cartilage via inhibiting sulfate incorporation and
glycosaminoglycan losst??!. Likewise, animal and
in vitro research work of N.M Korthagen and
colleagues depicted that the use of triamcinolone
increases folate uptake in synovial macrophages
and reduces osteophyte formation and increases
cartilage thickness(?3, Similarly, Heard BJ
performed research work on dexamethasone, a
sister drug of triamcinolone. They concluded that
dexamethasone reduces the severity of OA. His
research work also strengthens our resultsf?4,
This study also has some limitations. Though
the IA route of triamcinolone administration
leads to less systemic exposure, we have not
studied the adverse effects. Further studies
should be conducted to the systemic adverse
effects. Similarly, astudy similar to this
contemporary study should be conducted with a
prolonged duration between surgical inductions
of osteoarthritis and drug administration. Delay
after surgery of up to four to eight weeks may
lead to more disease progression, which leads to
a more severe form of the diseasel?>,

CONCLUSION:

IA administration of 70 pl (1.4 mg/ml)
triamcinolone weekly for 03 weeks reduced
mean gait score and mean Modified Mankin
score of histopathology compared to rats treated
with IA normal saline only. Thus we concluded
that triamcinolone exhibits chondroprotective
efficacy in OA induced rat models.
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