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The Effect of Intravenous High Dose Methotrexate in Type II
Collagen Induced Arthritis in Rats
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—— = Abstract

Background: Methotrexate comes under the third group of medicine in a treatment of rheumatoid arthritis The
present study examines the effect of intravenous high dose methotrexate for the treatment of type II collagen arthritis
Materials and methods: In this study, healthy rats between 16 and 20 weeks of age and 300 gm in average weight
were divided into 6 groups. Each group comprised of 5 rats. Only collagen was injected in the control group, while,
methotrexate 50mg, 30mg, 20mg, 15mg, and 10mg was given intravenously 1week after collagen administration in five
experimental groups. To determine the effect of high dose methotrexate, a histopatholgic results were investigated
through a biopsy at right knee joint of the rats on the 3rd, 7th, 14th, 28th, 42th and 56th day after the high dose
methotrexate injection. Results: Compared with the control group, the groups injected with high dose MTX had a
reduced arthritis index, and as the dosage of MTX increased, the reduction of the arthritis index was more prominent
In histopathological test, the experimental group injected with 20mg, 30mg, and 50mg of MTX had distinctive effects,
compared to the control group, as dosage chronologically (p<0 05). Conclusion: The intravenous injection of high
dose MTX was proved effective for the treatment of rheumatoid arthritis and also, it seems to be effective clinically

Key words ' Type II collagen induced arthritis, High dose methotrexate, Intravenous injction
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Fig. 1A. Arthritis indices of hind paw of rats

The signs of arthritis such as erythema and swelling developed
at 7-8 days after collagen injection and continues till 10 weeks
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Fig. 1B, Number of arthritic limb (%) of rats
The numbers of arthritic limbs slowly decreases till 10 weeks
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Fig. 2. Methotrexate concentrations at stop, 24, 48 hours
after intravenous high dose MTX injection Blood levels
were similar at 24 hours regardless of dosage
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Decrease of cartilage erosion scores by IV Methotrexate
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Days after Methotrexate administration
Fig. 3. Histopathologic changes of the carilage erosion by IV
methotrexate
Cartilage erosion was slowly reduced between 3 days to 8 weeks
after methotrexate administration in 15, 20, 30, 50mg
groups.(*p<0.05)

Decrease of bone demineralization scores by IV Methotrexate
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Fig. 4. Histopathologic changes of the bone demineralization
by IV methotrexate

Bone demineralization was slowly reduced between 3 days to
8 weeks after methotrexate administration in 10, 15, 20, 30,
50mg groups.(*p<0.05)
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Decrease of soft issue swelling scores by IV Methotrexate
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Fig. 5. Histopathologic changes of the soft tissue swelling by
IV methotrexate

Soft tissue swelling was slowly reduced between 3 days to 8
weeks after methotrexate administration in 10, 15, 20, 30,
50mg groups.(*p<0.05)

Decrease of pannus formation scores by IV Methotrexate
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Fig 6. Histopathologic changes of the pannus formation by
IV methotrexate

Pannus formation was slowly reduced between 3 days to 8
weeks after methotrexate administration in 10, 15, 20, 30,
50mg groups.(*p<0.05)

Decrease of joint space narrowing scores by |V Methotrexate
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Fig. 7. Histopathologic changes of the joint space narrow-
ing by IV methotrexate

Joint space narrowing was slowly reduced between 3 days
to 8 weeks after methotrexate administration in 10, 15, 20,
30, 50mg groups.(*p<0.05)



27 Zehd freol oE o HHAANM T EF Methotrexate HHY Fof 259 &3

o2 frejEo] 4717
%’f%‘ﬂﬂ &3t S
:U_%%h MTX Fo 8F#of
3o v g At 10mg,
15mgoll ¥8kd Somgoll A B4 e
At (Fig. 8, 9, 10),

AAo] & B

Fig 8 The Microphotograph shows joint space narrowing
because of fibrosis of soft tissue and pannus. Still cartilage
erosion 1s seen at 8 weeks after 10mg methotrexate admin-
istration (H&E Stain X 40)

Fig 9. The Microphotograph shows incomplete regeneration
of articular cartilage at 8 weeks after 15mg methotrexate
admunistration (H&E Stain X 100)
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Fig. 10. The Microphotograph shows nearly complete regen-
eration if articular cartilage at 8 weeks after 50mg methotr-
exate administration (H&E Stain X 200)
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