International Journal of Medical and Health Research
ISSN: 2454-9142

Impact Factor: RJIF 5.54
www.medicalsciencejournal.com

Volume 3; Issue 9; September 2017; Page No. 156-158

Effect of methotrexate and pioglitazone in treatment of rheumatoid arthritis: Experimental study
done on albino rat
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Abstract

Introduction: Rheumatoid arthritis is a chronic inflamatory disorder which involves the immobilicity of the joint clinical course of
the disease is very wide ranging from mild to server disease with extra articular manifestation NSAIDS, disease modifying and
rheumatic drugs (DMARD) like methotrexate, sulfasalazine, Hydroxychloroquire are used for treatment. When used as a single
drug therapy the efficacy and potenty of these drugs are low therefore multidrug therapy is used more than morodrug therapy.
Methortrexate is the primary drug of Rleamatoid arthritis. Suggested mechanism includes (I) inhibition of T- cell proliferation by
affecting purine and pyrimidine metabolism (I1) inhibits aceumulation of monocytes at the site of inflammation in the joints.
Pioglitazone is oral antidiafetic drugs. They induce apoptosis in the mecrophage and T-cymptocytes which are Important in
perpituatiing rhenrnatoid arthritis. Prerent study was done to find out the effent of methotrexate and pioglitanone combination
thesapy in the treatment of rheumatoid arthritis in albino rat models.

Methods: Arthritis was induced in twenty (20) albino rats by giving single dose of subcutaneous injeetion into five groups. Each
group contain four rats two control groups one group treated with methotrexate only, one group with pioglitazone only, one with
combined methotrexate anp pioglitazone. Treatment was given from day 10 to day 21 of the induction of diseace. Parameters used
for the assessment were paw edema & Rediological assessment of joint. P value of 0.05 was considered significant. Paw diameter
on day zero paw diameter of both hind limbs of each rat was measured. These measurements were repeated on day 3, 6, 9, 12, 15,
18 and 21 after enjection of CFA. Pas diameter in group Il to V on day | increases upto 0.71 £ 0.013, 0.72 + 0.013, 0.73 + 0.014,
0.7 £ 0.014 as compared to group | (0.62 + 0.022). However after treatment paw diameter on day 21 decreared from the value of
day 9 in group Il to V (0.68+0.012, 0.66+0.2, 0.63+0.011) but in group Il value increases upto 0.78+0.019 value in the group I
was constant.

Conclusion: Significant improvement was observed in the group treated with methotrexate and combination of methotrexate and
pioglitazone as compared to piogitazone mono drug therapy which shous no significant improment. We concluded that
methotrexate and pioglitanove combination offer better control in rheumatoid arthritis as compared to mono therapy with
methopexate or pioglitazone.
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Introduction different mechanism. Combination therapy of these drugs can

Rheumatoid arthritis is a chronic inflamatory disorder which
involves the immobilicity of the joint clinical course of the
disease is very wide ranging from mild to server disease with
extra articular manifestation currently the management of
rheumatoid artaritis encludes NSAIDS, disease modifying and
rheumatic drags (DMARD) like methotrexate, sulfasalazine,
Hydroxychloroquine. When used as a single drug therapy the
efficacy and potenty of these drugs are low therefore
multidrug therapy is used more then morodmy thrapy.
Methortrexate is the primary drug of Rleamatoid arthritis.
Suggested mechanism includes (I) inhibition of T- cell
proliferation by affecting purine and pyrimidine metabolism
(1) inhibits aceumulation of monocytes at the site of
inflammation in the joints.

Pioglitazone is oral antidiafetic drugs. They induce apoptosis
in the mecrophage and T-cymptocytes which are Important in
perpituatiing rheumatoid arthritis.

As these two drugs produces anti inflamatony effect by two

be used in treatrent of rleumation arthritis,

Prerent study was dove to find out the effent of methotrexate
and pioglitanone combination thesapy in the treatment of
rheumatoid arthritis in albivs rat models.

Material and Methods

Arthritis was induced in twenty (20) albino rats by giving
single dose of subcutaneous injeetion into five groups. Each
group contain four rats two control groups one group treated
with methotrexate only, one group with pioglitazone only, one
with combined methotrexate anp pioglitwone.

0.5% solution of carboxymethyl allulose in double didtil water
was used as vehicle. Methortrexate 2.5mg and pioglitazone
15mg were dissolved in the vechicle for oral administration
through gastric lavage.

Frands adjurvant used for induction of Arthritis contain
paraffin oil mannide monoleate heat killed mycobacteria
0,1ml (0.1%wi/v) of this solution was injected in the tail of
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each rat except one of the control group. It taves on average lo

days to produce disease. Special care was given and normal

pillet diet was given to rats. Animals were allowed 2 weeks
before experiment to acclimatize with laboratory condition.

They were new divided into following groups :-

1. Group (I): Rats in this group were treated with carboxy
methy! cellulose Na(0.5%W/V) solution per oral.

2. Group (II): No trcatment was given to this group after
induction of arthritis.

3. Group (HI): This group receive pioglitazone only
1.35mg/kg/d dissolved in 0.5%wi/v solution of carboxy
cellublose — Na solution.

4. Group (IV): This group receive nethotrexate at the dose
of 0.225mg /kg/d dissolved in 0.5% carboxy
methylcelluse-Na solution.

5. Group (V): This group receive combination of
methoperate and piogtitrove. In above mention dose in
0.5% wl/v solution of carboxy methy cellulose Na
solution.

Treatment was given from day 10 to day 21 of the induction

of diseace. Parameters used for the assessment were paw

edema, (60 day weight and blood glucose level) &

Rediological assessment of joint [biochemical and

hematological estimations and was analysed by using SPSS

version 17] P value of, 0.05 was considered significant

Result

1. Paw diameter on day zero paw diameter of both hind
limbs of each rat was measured. These measurements
were repeated on day 3,6,9,12,1518 and 21 after
enjection of CFA. Pas diameter in group Il to V on day |
increases upto 0.71 + 0.013, 0.72 + 0.013, 0.73 + 0.014,
0.7 + 0.014 as compared to group | (0.62 + 0.022).
However after treatment paw diameter on day 21
decreared from the value of day 9 in group Ill to V
(0.68+0.012, 0.66+0.2, 0.63+0.011) but in group Il value
increases upto 0.78+0.019 value in the group | was
constant.

Radiological Analysis

Inflammation at joint was seen in arthritic rats as compared to
normal. Normal control (group I) shows normal joint Arthritic
control (group 1) shous reduction of joint space and
destruction of joint. Similar features were seen in group Il
piogliatazone treated group but to a lesser extent. Where as in
group IV & V treated with methotrexate and combination of
piogletazone and methotrexate these changes were
normalized.

Radiological images of (a) hind paw of normal rat (b) hind
paw of arthritis rat (c) X-ray of hind paw of normal rat (d) X-
ray of hind paw of arthritis rat (e) X-ray of hind paw of
pioglitazone-treated rat (f) X-ray of hind paw of methotrexate-
treated. (g)) X-ray of hind paw of pioglitazone and
methotrexate-treated.

Figl
Discussion and Conclusion
Paw edema serves as a simple marker for evaluation of
therapectic efficacy of drug therapy significant emprovement
was abserved in the group treated with methotrexate and
combination of methotrexate and pioglitazone as compared to
piogitazone mono drug therapy which shous no significant
improment.
We concluded that methotrexate and pioglitanove comfination
affer better control in rheumatoid arthritis as compased to
mono therapy with methopexate or pioglitezone. However
farther study is recommended to ascertain the dose range of
pioglitazone in clinical settings.

157



International Journal of Medical and Health Research

References

1.

10.

11.

12.

13.

14.

Clark RB, Bishop-Bailey D, Estrada-Hernandez T, Hla T,
Puddington L, Padula SJ. The nuclear receptor PPAR
gamma and immunoregulation: PPAR gamma mediates
inhibition of helper T cell responses. J Immunol. 2000;
164:1364-71.

Lard LR et al. Early versus delayed treatment in patients
with recent-onset rheumatoid arthritis: comparison of two
cohorts who received different treatment strategies. Am J
Med. 2001; 111:446-461.

Zintzaras E, Dahabreh 1J, Giannouli S, Voulgarelis M,
Moutsopoulos HM. Infliximab and methotrexate in the
treatment of rheumatoid arthritis: a systematic review and
meta-analysis of dosage regimens. Clin Ther. 2008;
30:1939-1955.

Xian CJ, Cool JC, Scherer MA, Macsai CE, Fan C,
Covino M et al. Cellular mechanisms for methotrexate
chemotherapy-induced bone growth defects. Bone. 2007;
41:842-850.

Delanian S, Porcher R, Rudant J, Lefaix JL. Kinetics of
response to long-term treatment combining pentoxifylline
and tocopherol in patients with superficial radiation-
induced fibrosis. J Clin Oncol. 2005; 23:8570-8579.

Rube CE, Wilfert F, Uthe D, Schmid KW, Knoop R,
Willich N et al. Modulation of radiation-induced tumour
necrosis factor a (TNF-a) expression in the lung tissue by
pentoxifylline. Radiother Oncol. 2002; 64:177-187.

Oh G, Pae H, Moon M, Choi B, Yun Y, Rim J et al.
Pentoxifylline protects L929 fibroblasts from TNF-a
toxicity via the induction of heme oxygenase-1. Biochem
Biophys Res Commun. 2003; 302:109-113.

Shafaroodi H, Moezi L, Ghorbani H, Zaeri M,
Hassanpour S, Hassanipour M et al. Sub-chronic
treatment with pioglitazone exerts anti-convulsant effects
in pentylenetetrazole-induced seizures of mice: the role of
nitric oxide. Brain Res Bull. 2012; 87:544-550.

Wilder RL, Remmers EF, Kawahito Y, Gulko PS,
Cannon GW, Griffiths MM. Genetic factors regulating
experimental arthritis in mice and rats. Curr Dir
Autoimmun. 1999; 1:121-165.

Holmberg J, Tuncel J, Yamada H, Lu S, Olofsson P,
Holmdahl R. Pristane, a non-antigenic adjuvant, induces
MHC class Il-restricted, arthritogenic T cells in the rat. J
Immunol. 2006; 176:1172-1179.

Nordquist N, Olofsson P, Vingsbo-Lundberg C, Petterson
U, Holmdahl R. Complex genetic control in a rat model
for rheumatoid arthritis. J Autoimmun. 2000; 15 425-432.
Schemer S. The blood morphology of laboratory animals.
3rd ed. Philadelphia, USA: Davis Company. 1967.
Perkins SL. In: Greer JP, Foerst J, Rogers GM.
Examination of the blood and bone marrow. Ch. 1.
Wintrobe's Clinical Hematology. 12th ed. Philadelphia,
USA: Lippincott Williams & Wilkins. 2009; 1:1-17.
Harris SG, Phipps RP. The nuclear receptor PPAR
gamma is expressed by mouse T lymphocytes and PPAR
gamma agonists induce apoptosis. Eur J Immunol. 2001;
31:1098-105.

15.

16.

17.

18.

19.

20.

21.

Chinetti G, Griglio S, Antonucci M, Torra IP, Delerive P,
Majd Z et al. Activation of proliferator-activated
receptors alpha and gamma induces apoptosis of human
monocyte-derived macrophages. J Biol Chem. 1998;
273:25573-80.

Shahin D, Toraby EE, Abdel-Malek H, Boshra V,
Elsamanoudy AZ, Shaheen D. Effect of peroxisome
proliferator-activated receptor gamma agonist
(pioglitazone) and methotrexate on disease activity in
rheumatoid arthritis (experimental and clinical study) Clin
Med Insights Arthritis Musculoskelet Disord. 2011; 4:1-
10.

Snekhalatha U, Anburajan M, Venkatraman B, Menaka
M. Evaluation of complete Freund's adjuvant-induced
arthritis in a Wistar rat model. Comparison of
thermography and histopathology. Z Rheumatol. 2013;
72:375-82.

Bendele A. Animal models of rheumatoid arthritis. J
Musculoskelet Neuronal Interact. 2001; 1:377-82.
Thorbecke GJ, Shah R, Leu CH, Kuruvilla AP, Hardison
AM, Palladino MA. Involvement of endogenous tumor
necrosis factor alpha and transforming growth factor beta
during induction of collagen type Il arthritis in mice. Proc
Natl Acad Sci U S A. 1992; 89:7375-9.

Mythilypriya R, Shanthi P, Sachdanandam P. Therapeutic
effect of Kalpaamruthaa, a herbal preparation on adjuvant
induced arthritis in Wistar rats. Inflammopharmacology.
2008; 16:21-35.

Kinne RW, Brduer R, Stuhlmiller B, Palombo-Kinne E,
Burmester GR. Macrophages in rheumatoid arthritis.
Acrthritis Res. 2000; 2:189-202.

158



