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Efficacy of Methotrexate on Rat Knee Osteoarthritis
Induced by Monosodium lodoacetate
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Overview of published papers “Osteoarthritis pain animal models/mouse models™ PubMed search Jan 6. 2018.

% Before 2008 % Since 2008
(total=36) (total=214)

MIA model 41% 54%

Swrzical model 28% 33%

Collagenase-induced OA N/A 3%

Other OA-relevant models (ageing, obesity) 3% 3%

Inflammatory models * 16% 6%

Large animals 19% 7%

Two models side-by-s1de 5% 8%

Includes neurobiology 25% 35% MlA 3mg/50u|
S e e e — — Intra-articular (right knee) injection
Pam assessed at more than one time point 25% 40%

Assesses pain and joint damage in same animals 33% 43%

DMOAD testing with pain as secondary outcome 5% 11%

*
These include infra-articular admmistration of CFA or camrageenan in order to trigger joint damage and pain. MIA = mono-1odoacetate; DMOAD

= disease-modifying osteoarthntis drug. . .
< R. E. Miller et al ; Best Pract Res Clin Rheumatol 2018 >
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Experiment 1 / Day 0 1 2 3 7 14 21 28

uCT (V:5, M:5) v v v v v

Mechanical Pain Threshold (V:5, M:5) v v v v v v v
RT-gPCR : DRG & spinal cord (U:5, V:5, M:5) v
RT-gPCR : knee joint (U:5, V:5, M:5) v
Experiment 2 / Day 0 1 2 3 7 14 21 28

uCT (V:5, M:5) v v v v 4

Lifting behavior (V:5, M:5) v v v (4
Pathohistology (V:5, M:5) v

U: Untreated control, V: Vehicle group, M: Methotrexate group
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Parameter Grade  Description

G) 3 jJ Fﬁ E % 5 lﬁ\ T' Ezlz 1@ Cartilage 0 No degeneration

degeneration | Minimal degeneration; 5-10% of the total projected
cartilage area affected by matrix or chondrocyte loss
Mild degeneration; 11-25% affected

Moderate degeneration; 26-50% affected

Marked degeneration; 51-75% affected

Severe degeneration; greater than 45% aftected

o N

< Gerwin N et al ; Osteoarthritis Cartilage 2010 >
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IM) Real time PCRIEE

5 L3-4 DRG(E TR

R A )

RIEEI—H—: IL-1B, IL-6, TNF-a

EEZABREEAIVIND - TRPV1, BDNF
Subsatnce P

® KER=ELEF

70577— : MMP3, MMP13

RIEEI—H—:
IL-183, IL-6, TNF-a, NF-kB, Tmem 147, CCL2

REZREEAV/IND : NGF
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PGE2
NGF, MMP

PGE2, COX-2
IL-18,1L-6, 1.8
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<AHbL; BARIUDYZYD

Feit 2018>

HHEHERAT - DB #T, Mann- Whitney U, P{ < 0.05 HEZZ5HD
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® vehice m MTX

MTX

Time after MIA injection

21 28
FiigesmE | dVME—Ib 0.1% 3.2% 22.1% 32.8%
MTX 0.0% 1.9% 8.6% 19.7%

MTXE B EEEIE DG UONEEEZEE I o7z(4w P=0.20)
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< Philip G C et al ; Nat Reumatol. 2019 >
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< Spurlock CF et al ; Arthritis Reumatol. 2014 >
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L3-4 DRGICHITBBDFN / KERER B [CH(TBNGF H]H

BDNF : brain-derived neurotrophic factor fi /1 FfE#EFE 2 F
HERERFODVEDT., PIRMFICZIFET D
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NGF : nerve growth factor: fB#E/% = &IF

« TrkA (tropomyosin receptor kinase A)& &1L UER - #d R B E (2 LD
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< Gowler et al ; Pain 2020 >
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<BJKerretal;J. Neurosci. 1999 >

 NGFOE B E(IDRGICHITABDNFIEMMICEE S

< Apfel SC et al ; Mol Cell Neurosci. 1996 >
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< Enteshary-Moghaddam A et al ; Anesth Pain Med 2019 >
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Limitation
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