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Introduction Rat MIA Model Summary
Several experimental animal models have been e Lweek 4 Weeks » Rat MIA model exhibited a reduction in the amount
P Y J ymp Control MIA ( 1mg) Control MIA ( 1 mg)
developed for human osteoarthritis (OA) and used to oo of epiphyseal bone, subchondral bone plate and
. . . . Hind paw weight distribution (% 514+ 1. 50.3 + 1. 53.6 + 2. 50.4+2.2 .
StUdy the preCI|n|Ca| efﬂcacy Of d|Sease and Symptom Paw withdrawal threshold (g) 15.0 £ 0.0 6.1+ 0.7 ** 15.0 £ 0.0 113+16* ep|physea| trabecular bone at 2 and 4 Weeks_
modifying OA drug candidates in various species®=. crit-point msrements contel e artour AL __ > This reduction in bone mass was associated with
The preclinical efficacy has been determined by o ot soore (core 035 4102079 = mild to moderate degenerative changes and a
numerous microscopic scoring systems and joint pain Cortlags degameraton idh () 007011 0671008 Lod+ 008 reduction in paw withdrawal threshold.
assessments. Recently, the histopathology  initiative o won | s | peme
of Osteoarthritis Research Society International Wickuniiyivie » Rat MMT+MCLT model demonstrated an increase
(OARSI) presented recommendations for histological bt bone mea (o ey 012001 s 001 o o001 In the amount of epiphyseal bone, subchondral
. . . . Trabecular bone area fraction (B.Ar/T.Ar; %) 49.5+0.9 41.1 £ 1.3 *** 39.7+ 2.0 ** -
OA assessment in different species in order to Tt urter (o ') 220: 00 2525008 227200 bone plate and epiphyseal trabecular bone at 3
Standardize prec|inica| efﬁcacy Studies_ Recommen- Bone thickness proximal to growth plate (B.Th: pm) 226.6 + 7.2 175.1 + 2.6 *** 185.4 + 8.5 ** and o WeekS_
dations for rat samples focus on articular cartilage, » This gain In bone mass was observed together
synovium, joint capsule, and growth plate3. When with moderate to severe degenerative changes
studying treatment effects on osteoarthritic rat bone, Rat MMT + MCLT Model and a reduction in paw withdrawal threshold.
the histological OA assessment should be completed . del sh 4 _ -
. . . ) 1 Week 6 Weeks
with the analysis of epiphyseal bone, subchondral Pl of body wilght and O sympims o | i TveT | oo | LT Rat AC'—T+]PMM)_( rI:]O c IS gwe an 'gcr%‘?eh'” ! el
. Body weight 349.1x4.2 3354+29 * 4159+54 403.0 £ 6.5
bone plate and ep|physea| trabecular bone. vt ettt disribution () 48.6418 144510 51826 45.9+3.4 amount or epipnysea one an epiphysea
: Paw withdrawal threshold (g) 15.0+ 0.0 7.8+ 1.0 *** 15.0+ 0.0 6.5+ 0.8 *** trabecular bone at 8 WeekS.
Aim of the study enc-point measurements Cortro T > This increase in bone mass was associated with
. . . . Histological OA assessment .
This study characterized changes in epiphyseal ;o;_ill,-omtsc?re(scg_r;»%) 057012 to43:054 157213 moder_ate 10 severe degenerative changes and a
bone, subchondral bone plate and epiphyseal Cumos e omew | jmmer | wonr reduction in paw withdrawal threshold.
trab eCUIar bone and assessed knee Olnt Osteophytewidth (ur_n) | 185.3+i8.9 475.2:_:53.9 :: 576.5:_:62.7 :: o . .
. . . ] . HiStiﬁ;g?:a?lbn;i;n;?;lizﬂammatlon (score 0-4) 0.00 + 0.00 2.14+0.12 2.05+0.31 > R at AC LT m Od el eXh I b Ited a red u Ctl O n I n th e
d I S C O m fo rt ) p al n an d d eg e n e r at I Ve C h an g eS I n Epiphyseal bone area fraction (B.Ar/T.Ar; %) 61.6 +0.9 68.7 £ 1.2 *** 72.3 £ 1.8 *** - -
. . . Subchondral bone area (B.Ar: 058 +0.03 * amount of epiphyseal bone and epiphyseal
four rat OA mOdeIS, Induced by Intra'artICUIar mOnO' Trabecular bone area fraction (B.Ar/T.Ar; %) 42.0+£0.8 48.3£1.2 ** 50.9 £ 2.4 ** .
: : : Trabecular number (Tb.N; mm™®) 3.14 +0.08 3.31£0.08 351+ 0.16 trabecular bone at 5 weeks and in the amount of
lodoacetate (I\/II A 1 mg), medial meniscal tear Trabecular thickness (T.Th; um) 133.9+58 146557 146.9+8.7
. . . . . Bone thickness proximal to growth plate (B.Th; pm) 217.0£6.9 192.6+4.6 * 198.3+3.0 * SUbChOndraI bone plate at 5 and 10 Weeks_
combined with medial collateral ligament transection > This d o tad with
(MMT + MCLT), anterior cruciate ligament transection 'IIdS tecreaze mt odne Mass tyvas ?]SSOC'a c \(/le
combined with partial medial meniscectomy (ACLT + Rat ACLT + noMMx Model mld tf) modera e_th(ejgenelr?hlve hclc?nges and-a
pMMX), and ACLT alone. p reauction in paw wi rawa resnoia.
) }E:xl&d\ I'ﬂ ‘%’kyfjo“w‘(tg P Follow-up of body weight and OA symptoms L Week 8 Weeks l
Methods RN Conciusions
Animal experimentation: Unilateral OA was induced in the knee joints of 3- A iy, Sl e vithcrawal threshold (0 150400 ae00% | 15000 ras1ss The amount of epiphyseal bone, subchondral
month-old male Lewis rats (body weight 330 - 380 g) using the following rat OA bone plate and eplphyseal trab ecular bone
models: 1) MIA at 1 mQg, 2) MMT + MCLT, 3) ACLT + pMMX, and 4) ACLT. BOdy End-point measurements Control VT ACLT * pMMx V= . . .
weight, static weight bearing and static secondary mechanical allodynia were iiogoa On asesamen — — decreased In the chemically induced rat OA
followed during the in-life phase of the study. Knee joints were harvested at two Total joint score (score 0-33) 0.67 +0.12 14.17 + 2.08 *** 15.89 + 2.56 *** : : :
time points in each model, as follows: at 2 and 4 weeks in the MIA model, at 3 and e o () o e 0 00 01 N es020 model (MIA) and In . the >Ury I.Cal ly induced rat OA
6 weeks in the MMT + MCLT model, at 4 and 8 weeks in the ACLT + pMMx model, Cartilage degeneration volume (%) 152+ 035 24,26 + 6.02 ** 28.47 + 8.43 ** m0d6| (ACLT) eXh | b|t| ng mi | d to mOderate OA
and at 5 and 10 WeekS in the ACLT modeL Osteophyte width (ur_n) | 185.3+ 8.9 423.2 + 56.6 :* 4(;24ji312.8 :: . _
Knee joint analyses: Static weight bearing was determined as hind paw weight Histilr;?fj'bfﬁ?iﬁfs!Zﬂamma“°” e e e we Changes. The amount of eplp_hyseal bone, sub
distribution by Incapacitance Tester (Linton Instrumentation, Norfolk, UK) and Epfh:se;ltlxz)neareafr?ction(B./z;/T.Ar:%) 616 0.9 65.8 £ 2.8 717526 chondral bone plate and/or ep|physeal trabecular
static mechanical allodynia as paw withdrawal threshold by von Frey filaments Subchonare bone area (BA ) A 0% 0;1421_0105(_)2 0;1541_910';2 0;147(?520';2* : - - -
(0.02-15.0 g; North Coast Medical, Morgan Hill, CA, USA). Histological OA Trasecu:ar:umber(T;_N; mm-(l) e 3.14+0.08 3.34+0.08 3.34+0.19 bone increased In the surglcally iInduced rat OA
assessment was performed by OARSI rat scoring system® and histological bone Bone ickncss proamal 0 gromth pite (51 2170205 1571102 - 2062201 models (MMT+MCLT and ACLT+pMMx) exhibiting
. : . . p g plate (B.Th; pm)
analysis separately in epiphyseal bone, subchondral bone plate and epiphyseal
trabecular bone in three coronal sections obtained from the weight-bearing area of moderate to severe OA changes.
medial tibial plateau at 200 um intervals and stained in Toluidine blue. k I d
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Rat MIA model H g ‘:,", End-point measurements Control = Wooke 10 Weeks
P \l, \L \/ ‘, N7 \” \” ,,ba ) Histological OA assessment Refe r e n C eS
— - | o AR e I—.";%i."il”i;"E’;foi°8f§4§"3‘°” 0672012 235068 Fraee .
0 wk 1 wk 2 wk 3 wk 4 wk 5 wk 6 wk 8 wk 10 wk BEE pr‘ L ;*r:»,gv of Cartilage degeneration width (mm) 0.39 £ 0.09 0.66 + 0.08 * 1.20 £0.21 ** 1. Poole R’ Blake S’ BUS_Chmann M’ GOIdrIn_g S’ Laverty S’ Lockwood S’ Matyas
T A0ANeek I A Cartilage degeneration volume (%) 1.52 +0.35 5.40 + 3.42 10.47 + 10.8 J, McDougall J, Pritzker K, Rudolphi K, van der Berg W, Yaksh T.
i ‘.;,, i I :
1 ? ) ) ) | ) 1 R, Py R 2y oseophyiewd (um) e 04 183289 50822007 seerare Recommendations for the use of preclinical models in the study and treatment
Body weight, Sltaticweight ?earing and Ista“C mechalnica' a”odynlia - ' ” Hismlogical bone analysis o o o of osteoarthritis. Osteoarthritis Cartilage 2010;18:5S10-S16.

Body weight, static weight bearing, static mechanical allodynia, histological OA assessment and histological bone analysis ;E{{EE;{EEE};EEEE E{%::: :)) OZ{{O:OE 0:2:7::{{% :* 0}:{{0}2 - 2. (I-\)/lsat.;t(flajl!?ﬁl!lltel:eéo r;Je, zé_r;aésl :zg/l7,_3131ellletler J.-P. Future therapeutlcs for
Fig. 1. This study included four rat OA models. Body weight, static weight bearing, Trabecular number (Tb.N; mm™) 3.14 +0.08 3.63+0.17 * 3.65 + 0.25 3. Gerwin N, Bendele AM, Glasson S, Carlson CS. The OARSI histopathology
static secondary mechanical allodynia and degenerative knee changes including ;rj‘nb:fr‘]‘lf‘;fe“s‘;k;fjjn&:tzhgrgrm”,fh e (8.1 T e e intiative - recommendations for histological assessments of osteoarthritis in
changes in osteoarthritic bone were analyzed as presented above. — — o — the rat. Osteoarthritis Cartilage 2010;18:S24-S34.
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