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ABSTRACT

Arthritis is an auto immune disorder characterized by pain, swelling and stiffness. Its
prevalence depends upon age. It occurs more frequently in women than in men. It is an
inflammation of synovial joint due to immuno mediated response. All anti inflammatory
drugs are not anti arthritic because it does not suppress T-cell and B-cell mediated
response. Epidemiological studies overall show a female to male ratio of about 3:1.
There are many class of anti-arthritic drugs are available like NSAIDS, Monoclonal anti-
bodies, uricosuric agents, gold compounds, anti-cytokinine immunosuppressant like
glucocorticoids, etc. But this all class of drugs is responsible for symptomatic relief. To
evaluate the drug which actually prevent cause of arthritic or act during various step of
arthritis there is requirement of evaluative model which produce arthritis in animal
same that produce in humans. Animal models of arthritis are used to study
pathogenesis of disease and to evaluate potential anti-arthritic drugs for clinical use.
Therefore morphological similarities to human disease and capacity of the model to

predict efficacy in humans are important criteria in model selection.

Keywords: Monoclonal anti-bodies, uricosuric agents, gold compounds, anti-cytokinine

immunosuppressant.
INTRODUCTION The American College of Rheumatology
Subcommittee on Rheumatoid Arthritis
Evaluation of Antiarthritic parameter is (ACRSRA) recommends that baseline
that it gives sympathetic relief main laboratory  evaluations include a
prevent Inflammation and pain. So the complete blood cell count with
must posses Analgesic, Anti differential, rheumatoid factor, and
inflammatory property, arthritis is erythrocyte sedimentation rate (ESR) or
immune. So drug should be immune C-reactive protein (CRP). Joint fluid
modulators. For that parameters evaluation Baseline evaluation of renal
Antiarthritic activity is evaluate. and hepatic function also is
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recommended because these findings
[9].

experimental

will guide medication choices on
their guideline various
parameters are create to anti-arthritic
activity in animal like , Paw edema, Body
weight, Arthritic
Sedimentation Rate (ESR), Quantitative

of the

index, Erythrocyte

determination Rheumatoid
Factors (RF),Histopathology of synovial
joints, Radiology ( x-Ray measurements),

Photographic parameter.

(I) Arthritis

immunization

induced by hyper
Collagen type ii induced arthritis in
rats

Principle

arthritis is

Collagen-induced (CIA)

among the most widely used animal

models of RA. CIA is genetically
controlled by Class I major
histocompatibility complex (MHC)

molecules. CIA an excellent model for
studying the mechanisms underlying
immune responses to an auto antigen
potentially involved in human disease.
Collagen arthritis can be induced readily
in many strains of rats by immunizing
them with heterogonous or homologous
native type II collagen emulsified in
incomplete Freund’s adjuvant. This
disease, which is characterized by the
development of both cellular and
humoral immune response to type II
collagen, can be passively transferred by
sensitized spleen and lymph node cells

as well as IgG antibodies to type II
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collagen. These findings are consistent
with the proposal that collagen arthritis
is the relt of immunologic
hypersensitivity to type II collagen. In a
showed that rats with
exhibited  both
humoral and cellular sensitivities to
When

CII

recent report,
adjuvant  arthritis
homologous type 1II

the

collagen.
dermis, is
by

presenting cells (APCs).Disease involves

introduced into

immediately captured antigen-

activation of both T & B cells that are
antigen-specific & auto reactive. T cell &
T

cell-derived  cytokines

&

promote

differentiation activation of
macrophages, osteoclasts & fibroblast,

leading to an aggressive erosive arthritis

[1].

Procedure
Collagen was dissolved in a
concentration of 2.0 mg/ml in 0.1 M
acetic acid overnight at 4 °C. This
solution is added drop wise to an equal
volume of chilled incomplete Freund’s
adjuvant. On day zero, each rat receives
a total of 0.5 mg collagen in 0.5 ml,
equally divided, in 5 sites. All injections
are intradermal, one at the base of each
appendage and one in the nape of the
neck. Seven days post-immunization,
the animals receive identical booster
injections. Control animals receive only
the incomplete

diluted with 0.1 M acetic acid. The

Freund’s adjuvant

volume of both hind paws is measured

plethysmographically on day 20. To
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minimize the possibility of including
animals with minimal transient disease,
only animals with a paw volume of 1.8
ml or greater are used for further testing.
From days 20-40, the animals receive
the test compounds p.o. once a day. On
day 41, the paw volumes are recorded

again.
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Fig.1: Describes pathophysiology of

collagen-induced arthritis [1].

Complete Freund’s adjuvant induce
arthritis in rat

Principle

Freund’s complete adjuvant induced
arthritis in rat model which is the best
and most widely used experimental
model for arthritis with clinical and
laboratory features which closely mimic

the clinical features of human
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rheumatoid disease. This model is
sensitive to anti inflammatory and
immune inhibiting medicines and
considers being relevant for the study of
phathophysiological and
pharmacological control of inflammation
process as well as for the evaluation of

anti nociceptive potential of drugs [2, 3].

Procedure

On day zero, Animals are injected into
the sub plantar region of the left hind
paw with o.1 ml of complete Freunds
adjuvant (FA). This consist of 6mg
Mycobacterium butyricum suspended in
heavy paraffin oil by through grinding
with motor and pestle to give a
concentration of 6mg/ml. Dosing with
the test and standard compounds are
administered on the same day and
continued for 12 days according to the
following schedule. Purposely from day
13th to 21st, the animals were not dosed
with the test compound or the standard.
The following parameters are measure

[4].

Cartilage oligomeric matrix protein
(COMP) induced arthritis

Immunization with COMP in IFA induces
severe arthritis in susceptible rat
strains, such as DA and LEW. Although
the peripheral joint arthritis clinically
resembles RA, COMP-induced arthritis,
however, does mnot result in the
permanent destruction of joints. Disease

development appears to be dependent on

© JAPTR, All Rights Reserved 166

Available online on www.japtr.org



J. Adv. Pharm. Tech. Res. Vol. 1 (2), Apr-Jun, 2010

an immune response to autologous
COMP and not on cross-reactivity to

other cartilage rat collagens (2, 5, 6, 7].

Proteoglycan-induced Arthritis
Principle

Proteoglycan (PG) aggrecan, a major
macromolecular component of cartilage,
highly

arthritis

is immunogenic; it induces

in genetically susceptible
BALB/c mice. PGcore protein-speciWc
synthetic peptides to prime and hyper-

immunize BALB/c mice [8].

Procedure

High buoyant density cartilage
proteoglycans are prepared from fetal
and adult human, canine or bovine
articular cartilages as well as from 1-
week-old mouse epiphyseal cartilage.
100 ug of deglycosylated PG protein [9,
10,

(i.p.) on days O, 21, and 42. The First

11] was injected intraperitoneally

injection is given in complete Freund’s
adjuvant, whereas the second and third
boosters contained antigen in
incompleteFreund’s adjuvant. Typically,
PGimmunizedBALB/c  mice develop
arthritis 10-14 days .The animals are
treated with test drug or vehicle from 20-
40days.Sera from mice with progressive
polyarthritis are tested for antibodies to
arthritogenic proteoglycans during
weeks 12-18 of immunization [11, 12,
13].

Monosodium

urate crystal-induced

arthritis

ISSN 0976-2094

Principle

Unmetabolised product of purine are
deposited as uric acid in synovial tissue
joint which evoke activation of kinin
leukotriene B4, Accumulation of
neutrophil granulocytes characterized by
intermittent attack of Acute Arthritis or
Gout. On this this principle are injected
interadermaly at knee joint produce
arthritis [14]. The importance of urate in
gout and the deposition of sodium urate
in gouty tophi is well known. By
Injecting 20 mg sodium urate crystal
suspensions in their own knee-joint 12.
They

prostration which resembled an acute

experienced severe pain and

gouty attack [15].

Procedure

Inflammation was induced by
intradermal injection of 0.2 ml (4 mg) of
endotoxin free monosodium urate crystal
suspension into the right foot pad. Day
considered as day 0-3. Treatment with
standard & test is started from day zero
before half hour of MSU & continue for

three day [16].

Preparation of monosodium urate
crystals

About 4 g of uric acid was dissolved and
heated in 800 ml H20 with NaOH (9 ml/
0.5 N), adjusted to pH 8.9 at 60 °C;
cooled over night in a cold room; washed
and dried. Needle-like crystals were
recovered and were suspended in sterile
saline (20 mg/ml). MSU crystals were
checked for

before  administration
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bacterial endotoxin contamination using

a commercial test kit of limulus

amebocyte lysate (LAL) as indicated by
the supplier [17].

Carrageen induce paw odema

Carrageen an (CRR), a sulphated

polysaccharide, is often used in pain
CRR produces and
The

acute response appears to be similar to

models. acute

chronic inflammatory responses.

rheumatoid arthritic lesions, which are

characterized by sustained cellular
emigration [15, 18]. Hydrolyzed
carrageen an induce ileocecal
inflammation by inhibiting

deoxyribonucleic acid synthesis it also
effects on chromium release, and cell
morphology retarded cell growth and

eventually caused cell death.

Procedure

Acute inflammation is produce in all
animals by sub plantar injection of
freshly prepared suspension of 1%
carrageen an in normal saline on the left
hind paw of rats. Paw thickness was
measured using a plethysmograph
before and after carrageen a challenge in
each group. In all the above models, the
degree of edema formation is determined
as increase in paw thickness. Increase in
paw thickness and per cent inhibition is
calculate as follows: Increase in paw
thickness in control/treatment PC/PT =
Pt — PO.Per cent inhibition) * 100?= (PC —

PT /PC .Where Pt is paw thickness at
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time t, PO is initial paw thickness, PC is
increase in paw thickness of the control
group and PT is the increase in paw
thickness of the treatment groups [16,
19].

Type II Collagen is Best Model for
Evaluation of Anti-Arthritic Drugs

Collagen Type II is best model for
evaluation of anti-arthritic drugs than
other model because The CIA model
demonstrates that autoimmunity to CII
autoimmune

can generate arthritis,

which encompasses inflammation of
synovial joints, destruction of cartilage,
and bone erosion. Type II collagen as an
auto antigen in human RA and collagen-
(CIA), Most

the

induced arthritis

diseases involve

of

autoimmune

development autoimmunity  to

autologous proteins and have been
probed for auto reactive T cells and
antibodies in both human disease and
animal models. The high incidences of
anti-CII antibodies and ClI-specific T
cells indicate that CII is one of the major
auto antigens of human RA [38]. The
role of the major histocompatibility
complex region was the discovery that

only certain strains were susceptible to

CIA [19]. The most susceptible
haplotypes after immunization with
heterologous collagens like chicken,

human, bovine and rat CII were the H-2r
and H-2q haplotypes. Interestingly,
these haplotypes were also permissive

for the induction of arthritis with mouse
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CII and development of a strong
autoantibody response to CII [20]. From
the anti-CII immunity to  joint
inflammation, the engagement of DCs
and T cells also companies the activation
of naive B cells. The anti-CII antibodies
in CIA are mainly of the IgG2 subclass,
both IgG2a and IgG2b, both the IgG2a
and IgG2b subclasses are capable of
activating the complement cascade, the
binding and accumulation of anti-CII
antibodies in the articular region may
initiate inflammatory responses [21]. The
production of

cytokines, such as IL- 1B, TNF-a, IL-6,

proinflammatory

and IL-8, by synovial macrophage-like

cells and infiltrating immune cells

induces many other cytokines, including
IL-23 and IL-17, chemokines, and extra
cellular matrix (ECM)-degrading
enzymes also initiate destruction. In this
way, the higher prevalence’s of CII-
specific antibodies and T cells noted
during the early phase of RA indicate
that Cll-specific immunity plays an

important role in the initiation of

inflammation in the articular joints [22].

CONCLUSION

Arthritis is an auto immune disorder
characterized by pain, swelling and
stiffness. Its prevalence depends upon
age. It occurs more frequently in women
than in men. It is an inflammation of
synovial joint due to immuno mediated
response. The high incidences of anti-CII
T cells

antibodies and ClI-specific

ISSN 0976-2094

indicate that CII is one of the major auto
antigens of human RA. In this way, the
higher prevalence’s of Cll-specific
antibodies and T cells noted during the
early phase of RA indicate that CII-
specific immunity plays an important
role in the initiation of inflammation in
the articular joints. So, collagen type-II
is best model for evaluation of anti-

arthritic drugs compare to other models.
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