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BACKGROUND
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Collagen-induced arthritis (CIA) in mice shares immunological
and pathological features with human rheumatoid arthritis (RA).
The CIA model is ideal to study the pathogenesis of RA and to
test therapeutics (1-3). Although the model is highly reproducible,
certain considerations must be taken into account to successfully
induce arthritis with sufficient incidence and severity. Therefore,
a pilot study is recommended for first time users of this animal
model.

JB IR ER 75 A (CIA) /N RO 5 NSRBI T &
HASEF ) G e 2 A B2 R k. RIS CIABE R 32
L THE FEBURHLEANG ST 7 R (1-3) o R
AT A e T R, (H BTN T e RO R AN
FEEREE AR R, SRR A R S .
PUTR A2 I A/ BRORTHT RN — 2 B Z K. A,

EEUCE UGG 7 B RN R, W AT %

A. Animal Vendors
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From vendor to vendor and even within the same strain, the
genetic background and bacteria flora will vary among mice.
These differences affect how the mice will respond to various
reagents, thus impacting experimental results (4). Chondrex, Inc.
recommends testing animals from different vendors using a
defined protocol before proceeding with a full-scale experiment.
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B. Housing Condition & Diet
PSRRI R

Chondrex, Inc. recommends housing animals in Specific
Pathogen Free (SPF) conditions rather than conventional
conditions to avoid variations within experiments caused by
bacterial and viral infections. For example, mice infected with
mouse hepatitis virus (MHV) will not develop CIA (unpublished
observation). The incidence and severity of arthritis varies in mice

fed with different commercially available rodent chows. The
highest disease incidence has been observed in mice fed a high
fat diet designed for breeders (Purina Mouse Chow 5015) (5).
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C. Mouse Age & Strains
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Mice should be at least 7-8 weeks old with a mature immune
system. Aged mice may exhibit poor incidence and severity.
Chondrex, Inc recommends consistently using the same age for
better reproducibility in repeat studies. Susceptibility to CIA is
linked to MHC-class Il molecules which respond to individual
species of type Il collagen used for immunization (6). DBA/1 (H-
29) and B10.RIIl (H-27) mice are highly susceptible to CIA. DBA/1
mice respond to chick, bovine, and porcine type Il collagen.
B10.RIII mice respond to bovine and porcine type Il collagen but
respond poorly to chick type Il collagen. DBA/1 (H-29) and
B10.RIII (H-27) mice respond poorly to mouse type Il collagen.
Even after extensive immunization with mouse type Il collagen,
ClA incidence is still very low (approximately 10%) (7).
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On the other hand, some CIA resistant mouse strains can
produce arthritogenic antibodies, suggesting that CIA is not only
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restricted by MHC types. For example, INF-g or IL-10 knockout
ClA resistant C57BL/6, 129/Sv (H-2°), and Balb/c (H-29) mice can
produce arthritogenic autoantibodies and develop arthritis. This
indicates that susceptibility to arthritis is also highly regulated by
cytokines (8).
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A list of mouse strains commonly used for CIA and Collagen
Antibody-Induced Arthritis (CAIA) are shown in Table 1.
NF—HNHTCALTURIEEBFATES (CAIA) K
TR BRI R E /N B R,

Table 1 - Mouse strains commonly used for CIA and CAIA

Mouse Strain TI-:/-pze Susci:?tibility Ref# Susgt?;{?bility R#e f Note
DBA/1 q High 2,56 High 12?; INFy high
B10.Q q High 6 (High)

B10.G q High 6 (High)
NFRIN q High 38 (High)
SWR q Resistant 17 Resistant C5 deficient
Low
B1O.RII r High 6 High 13 r:;gfm
human type Il
*Need
B10 b Low 10 (High) alternative
immunization
LPS low
C57BLIG b Low 10 M°a‘i’grf]’e : 1gé, res*priggzr )
30 alternative
immunization
Cgizgﬁ b Resistant 20 Resistant mEt’\aAt’i\‘on
C%S}_S/\G/ X b Low 10 Moai;?e ) ?:ﬁ _ alte’:rfaeti‘t_e
immunization
129/Sv b Resistant 10 High 27

B10.D2/nSn d Resistant 20 High 20

B10.D2/0Sn d Resistant 20 Resistant 20 C5 deficient
Balb/c d Resistant High 13

Balb/c nu/nu d Resistant Resistant 28 %Sﬂ;;?t"
C3HHe k Low 38 (Low)

B10.S s Resistant 5 ?
S s Moderate 2 (High)
0 || o

*Develops arthritis by alternative immunization with CFA
containing high concentrations of M. tuberculosis. * 7 B & =771l

AT B IICFATE T 01T 4

D. Adjuvant
il

Complete Freund’s Adjuvant (CFA), consisting of high-quality M.
tuberculosis, is essential to induce severe arthritis in mice
because it induces a strong immune response. Unlike rats, mice
will not develop arthritis by immunizing with type Il collagen
emulsified with Incomplete Freund’s Adjuvant (IFA). A strong
antibody response as well as the correct antibody subtype is
critical for inducing arthritis in mice. Antibody production depends
on the concentration of M. tuberculosis in CFA, and sufficient anti-
collagen IgG2a and IgG2b subtype antibody levels are necessary
to activate complement, an essential step for inducing arthritis (9).
In fact, Campbell, et al. reported that CFA containing 5 mg/ml of
M. tuberculosis successfully induced arthritis with high incidence
(50-70%) in CIA resistant mouse strains, such as C57BL/6, B10,
and 129/Sv mice (H-2°) (10). However, because high
concentrations of M. tuberculosis induce severe inflammation,
please contact your institution’s animal committee for guidance
on choosing the appropriate CFA. The following is a list of
adjuvants provided by Chondrex, Inc.

A SRR 1 78 AT TR AR /NS RARE
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A, BT Rh ST RS E. ik,
Campbell FHCFA (5mg/mlD 7EXTCIA HLM: I /N B A Bl )
FBREARRIIT % (50-70%) , ln: C57BL/S,
B10, and 129/Sv mice (H-2b) (10D . AR ik FE 45 4%
FrR e A 2 R B ARE, AT R (45
A& BT S ARSI E R RS
K. LR ZChondrex, 2 & I FIF 3 .

Catalog # Description
7002 Incomplete Freund’s Adjuvant, 5 ml
7008 Complete Freund’s Adjuvant, 5 ml x 1 mg/ml
7009 Complete Freund’s Adjuvant, 5 ml x 2 mg/ml
7015 Complete Freund’s Adjuvant, 5 ml x 3 mg/ml
7001 Complete Freund’s Adjuvant, 5 ml x 4 mg/m|

7023 Complete Freund’s Adjuvant, 5 ml x 5 mg/m|

Parenthesis-assumed, but not tested
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E. Collagen
JB SR

Native, highly purified type Il collagen prepared under a defined
protocol should be used as deglycosylation of collagen will affect
the arthritogenicity (11). Moreover, the failure to remove minor
contaminants such as pepsin likely yields false positive reactions
in T-cell proliferation assays (12). Lyophilized collagen is very
stable if properly stored at -20°C in the dark. Collagen should be
dissolved at 2-4 mg/ml in 0.05M acetic acid by gently stirring
overnight at 4°C. Collagen solutions can be kept at 4°C for one
week but should then be kept at -20°C thereafter. Chondrex, Inc.
offers a complete line of immunization grade type Il collagen for
the CIA model depending on the mouse strain (please see Table
1 for more information). For example, DBA/1 mice strongly
respond to chick or bovine type Il collagen, whereas C57BL/6
mice only respond to chick type Il collagen. X4 2< ¥E3E Ak ()
B2 AT R (1), I 2k R
ZeBttan. BEAET RS S

T 20 i AR 8 = AR B P (120, DRI R e R
N AZ R RE B Al o RS 2 I T VR T IR
JR-20°CHEECIRAE I 26T, AR ERREm .. 4itb R
JR 7 F0.05M 9 B IBE R Hh, ZORIEN

2-4mgiml, RANGEFE, 4°CIE R . R TT TE4°CLRAT
— &, MG TAE-20°C{£E . Chondrex 2

F PR AL SE B AN R e g% o) — R . Bk dnn, DBA/A
ZIN BN R B A 1) 2R Ji B 1 A R Y 8 S
SR 5 CHTBI6 /N KR G XS 1) — U JiR B A S B

Catalog # Description

20011 Chick type Il collagen,10mg
il 4=
20012 Chick type Il collagen, 5 ml x 2 mg/ml
AN R R
20021 Bovine type Il collagen, 10 mg
N R R R A
20022 Bovine type Il collagen, 5 ml x 2 mg/ml
BN R R R A
20031 Porcine type Il collagen, 10mg
N R R
20032 Porcine type Il collagen, 5 ml x 2 mg/m|
N R R R

PROTOCOL TO INDUCE ARTHRITIS
RKURBRERSTR

A. Preparing the Emulsion

FL A B ] 25

The quality of the emulsion for immunization is critical for inducing
arthritis with high incidence. Emulsions can be made using
various methods. However, syringe-syringe or sonication
methods are not recommended. These methods yield emulsions
that are not stable enough to effectively induce arthritis. In
addition, sonication cleaves collagen into fragments which will be
denatured at body temperature.

FLAH X TR AR ORI R BRI R L i & A
LRI . A ANHERE XU S 5% m i P e AL B
%o XTI R S BELA RIS AT R RE IR
KARo Lok, BELETTE, BOKRIED 2
FBL XN BAEIER AR T, RESHAENE.

An electric homogenizer is highly recommended for preparing an
emulsion:

R A P Pl ) e P

1. Use a homogenizer (Figure 1) with a small blade (diameter
of 5 mm or less) to emulsify the CFA (IFA for booster
injection) with the collagen solution (Figure 2a). Seal the tip
of the syringe with a 3-way stopcock. Next, clamp the
syringe to a ring stand and place it in an ice water bath to
keep the emulsion cool during mixing, as heat will denature
the collagen which will then fail to induce arthritis (Figure 3).

Ml ds (8 —) Gt EAR<smm )5, &=
a) iEHESE A VERICEA (BT T4 5 7V 5 A e 42
PeFR) CIFAD )RR SRR i 5 s 2 i Y =368 1)
B (B ). EESERE, HEARRS L,
oK (=), mja—PIREZE, RAERKFILRE
ha kI, ZolREARNE, BIENEAAGRY
BRIRTR (CIA .
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Figure 3 - A syringe sealed with a 3-way stopcock, clamped to a
stand, and placed in an ice water bath.
P = = T IR O A AR T AR SR B, UK

Figure 1 — Homogenizer 2 Add | ) - 95% of th ) | ;
E— Sk . one volume (maximum: 25% of the syringe volume) o

CFA (IFA for booster injection) to the end of the syringe
sealed with the 3-way stopcock. Then gradually add an
equal volume of collagen solution (2 mg/ml in 0.05M acetic
acid) dropwise while mixing at low speed (1000-3000 rpm).

AR Gl ARG 35 1025% ) 58 Ak 7l

(A FEa e RIE s e et R 2D BES 88, #
MM SRR IR (0.05M R it A
R, 2R BEN 2mgiml) 300 1% 3 i 4
(1000-3000rpm ) 122 i A JB2 J5L 5 ¥ o

NOTE: To ensure a high-quality emulsion, the maximum
emulsion volume should be no more than half of the syringe
volume (50%). If more is needed, make several batches.

T APRIE R R R AL, — R IR
JS7 AN T 7 A A AR AR K150% - R 7 B B AR
77, TR EPK,

3. Continue mixing the emulsion at maximum speed

Figure 2 - Homogenizing blade - 0.5 cm diameter (a), Syringe with (approximately 10,000 - 30,000 rpm) for 2 minutes. Cool
a 3-way stopcock (b), Hamilton glass syringe - 1 ml (c). down the emulsion by keeping the syringe in the ice water
B (a) $i B4 T] - EL450.50m, (b)H =3 1 (F17E 4 42, bath for 5 minutes. Repeat mixing and cooling 2-3 times. For

(c) BYREVEET 3 larger volumes (2-5 ml), we suggest moving the blade

throughout the emulsion while mixing for better uniformity.

ksl mdiE & (10,000 - 30,000rpm) 2434, %15
Gy, P R S Ve AP BR2-3 I E B AR
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4. Replace the stopcock with a needle and test the stability of
the emulsion by adding one drop of emulsion into a beaker
of water. If the emulsion is stable, the drop will remain as a
solid clump which does not dissipate on the water’s surface.
If the emulsion dissipates onto the water surface, then the
emulsion is not stable. Add a few drops of adjuvant, mix
again, and retest.

P Sk B i =1, R AT VKK IR et B —
FUA, R AL AR E . AR AR E
s CEPD , fEKF R SR, AT .
AR ALK HOT, REAFIARE, Bl
TR, EPTIR G FHCEHEAT I

Figure 4 - An intact, stable emulsion on the water's surface

DY e B A 1 LR A K T

5. Transfer the emulsion to a 1 ml Hamilton glass syringe
(Figure 2c). Injecting an accurate volume of emulsion is
difficult with a plastic syringe.

R LR 2 mI B 4 (B 20 AV
KAVEDRHA S &%, RUOAARME MR — AN HERR 17 5

E.

NOTE 1: Remove air bubbles from the emulsion by forcefully
swinging your arm towards the floor, with the Hamilton
syringe in hand (plunger side down).

VE 3R 0 L S o LT R R A
GEZETBIA R ) o 73 AR XA 3 — SRS 0 ) 0 S

il

NOTE 2: Chondrex, Inc. recommends injecting the collagen
emulsion within an hour of preparation. Keep the emulsion
at 4°C until use.

TE: AR FLR ] % G i) — /N Y SE G S . FLITUAE
il FH 22 AT A7 HLAE4°C

B. Injection Site

GRS AR AL

Place a 25 or 27-gauge x 5/8" needle on the Hamilton syringe.
Before each injection, wipe the needle to prevent leakage of the
emulsion. Insert the needle bevel side up and parallel to the tail 2
cm from the base of the tail until the needle tip is 0.5 ¢cm from the
base. The entire needle should be subcutaneous. Inject 0.1 ml
(100 pg collagen/mouse) of the emulsion subcutaneously at the
base of the tail (Figure 5). For a booster injection, insert the
needle at 3 cm from the base of the tail until the tip reaches 1.5
cm from the base. The booster injection should be administered
at a different location from the initial injection.

7 BB AR K R VE S 0.1mIFL 71 (100pg 1 5 45 H 2 R
(BT o Blhn: MEAREE 2em Abifi N4k (255 8K
F21'545 3k, KEESBH, AHENET, E kiRt
E5RETTFFATHEN, B RGN E AR
0.5cm. FFIE ST AT TR AL, B IE L EE .
RN GR e, VERERALAE EAREE 3em Ab, EFORIE
BT BE BB R ER1.50mAl o I e 28 (R Sk 3 o7 I8 3
FEVIHTESFRALD

NOTE: Chondrex, Inc. does not recommend subcutaneous
injections in the back nor intraperitoneal (IP) injections, as
emulsions cause severe inflammatory reactions in the peritoneal
and thoracic cavities.

E: Chondrex 2 &) A 150 AF FH 157350 5 1 3 5 v o e g e
VES I IR LA AE TR, DR R L7 2 51 6 R s A i s e
T JONE [V

~
. ¥
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Y

Figure 5 - Subcutaneous Immunization of Emulsion.
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C. Immunization Schedule

SRR

There are several ways to induce arthritis with high incidence and
high severity depending on the mouse strain and the
experimental purpose

AR/ A RIS H B EIAS R, 5 A 5™
HRFT R INERSE AR

1.

Inducing arthritis by a single immunization without
booster injection in HIGH RESPONDER strains:

B RRGEE (ERMERE) FRITE (&
B R)

Inject the emulsion of collagen and CFA containing a final
concentration of 2 mg/ml of M. tuberculosis in mice. Arthritis
will develop on days 28-35 after immunization in CIA high
responder strains, such as DBA/1 (H-29) and B10.RIIl (H-2r)
mice. The incidence of arthritis is usually 90-100% on days
42-56. The severity of arthritis can be high and reach a score
of 10-12 (maximum score 16).

T 5 2 D5 T 5 4 3 1A VR 4 T ) B 2mgiml 45
FREE R o X5 T 5 B & /N BDBAM (H-20) Al
B10.RIN(H-2r) 73 5 FL771 5 28-35 K & 5l R KT % o 42-
56K K I #1490-100% » K15 & - B AR E IR
PPMIE10-124r  (BR1643) o

NOTE: Inflammation at the injection site is generally severe
because of the high concentration of M. tuberculosis. Thus,
some facilities may not accept this protocol. In this case, use
one of the following protocols (2) or (4).

T BT ER B R ST B 2 51 S B A E )
RAESNE, - RIHARE 2 5F TEH UL 0T S S 36 1 225K
A 5 52807 %4

Inducing arthritis with a booster injection in HIGH
RESPONDER strains:

B MEEREFERRTR (FBHR)

Inject the collagen and CFA emulsion containing a final
concentration of 0.5 mg/ml of M. tuberculosis. Administer a
booster injection with a collagen and IFA emulsion on day 21.
The booster injection should be administered at a different
location than the first injection site. Arthritis will develop on
days 28-35 after the first immunization. The incidence of
arthritis is around 80-100% and severity of arthritis can reach
scores of 8-12 (maximum score 16) on days 42-56.

T S P JER R 5 4 e 7R YR A T R AR 25 0.5mg/mil 45 & AT
B L AE WIS S 521K, N5 R B R SR AUAS 58
SR (OSSR ED RE RS .. B
FVESOAMIAT,  EEFFAIIR AL, — AW
WA v E A 5 28-35 K 51 K KTT 9%« TEEE42-56K,
K IFG ZN80-100%, I AR 1F 4 7 ik 8-1243 (i =116
) .

. Inducing arthritis with an alternative immunization

protocol with high M. tuberculosis content adjuvant in
LOW RESPONDER strains:

P 6 57 B R G5 AT T 8 A M 7P 5 B B W R SR Y
# (CIABTHE/NRD

CIA can be induced in several CIA low responder mouse
strains such as B10 (H-2°), C57BL/6 (H-2b), and
C57BL/6x129/Sv  (H-2°). Inject the collagen and CFA
emulsion containing a final concentration of 2.5 mg/ml of M.
tuberculosis. Administer a booster injection with an emulsion
of collagen and CFA containing a final concentration of 2.5
mg/ml of M. tuberculosis on day 21. Arthritis will develop on
days 28-35 after the first immunization. The maximum
incidence of arthritis in these mice reaches approximately 50-
70% on days 42-56 (10).

Xf TSGR ) /N B, Bl t: B10 (H-20 ), C57BL/6
(H-2°), and C57BL/6x129/Sv (H-2°) , SRFH LA R J7 & 7] %%
RRTR o MR, FRHR T IES0.AmIR A1 78
SRR A T A £ 2.5maiml 5 B FF B I L7 7E
SR INGR G, PRI S0 AmIfR S A 78 4 4 771 VR
T B 35 2.5mg/mI S5 AT T B LA . — RRAEHTIX
G TESN R 28-35 R 51 K RHT R . (EEE42-56 K, K
5% ~50-70% (10D . NOTE: The inflammatory reaction
at the injection site might be very severe, thus some animal
committees may not accept this protocol. An alternative
mouse arthritis model with no inflammation at the injection
site as well as a dramatically shorter experimental period is
the collagen antibody-induced arthritis (CAIA) model.
Chondrex, Inc.’s anti-type Il collagen monoclonal antibody
cocktail (Arthrogen-CIA®) and LPS will induce arthritis in
these CIA resistant mouse strains. Please visit
www.chondrex.com for more information.

TR E SO [N LA M E, AR ST A
MURIXS s s i M BR, mlik R i bufk (CAIAD

BRI /NR =T KA . Chondrex 2y &) Y B 70 31
47 (Arthrogen-CIA) FITLPS g 7E CIAHT 14 1 /N B,
FRiFR LT K . IS BiES % www.chondrex.com,
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4. Synchronizing onset of arthritis by LPS injection:

BT LPSHNGE S

LPS has a synergistic effect in triggering arthritis with sub-
arthritogenic doses of autoantibodies to type Il collagen (13).
Furthermore, severity and incidence in CIA can be increased
by administering LPS (a B-cell mitogen), Mycoplasma
arthritidis (@ T cell mitogen) (MAM), and Staphylococcal
enterotoxin B (SEB) (14-16). These bacterial toxins can be
used not only to trigger and enhance arthritis, but also to
synchronize the onset of arthritis.

For this protocol, inject the collagen and CFA emulsion
containing a final concentration of 0.5 mg/ml of M.
tuberculosis according to protocol (2). Inject LPS (25-50 ug
in saline) intraperitoneally on day 25-28 or 3-5 days before
the desired onset of arthritis. Arthritis will develop within 24-
48 hours in 90-100% of mice.

LPSHMMA Py — BRI i B TR /KX T 5 R 61 % B
B ERN(13). LhAk, TEL ML IICIABh PR
H, RFLPS(BAH A7) 24 25) BMAM(SZ Ji A4 7= A= I T
S i 7 24 2R BRSEB (<5 B 48] 8 BR B 7= AR I T 48 i 4
FAR)ER S ISR KRR EFESE (14-
16) o [RILIX ST A T 51 K FInsE o5 725 K
F, i HH 8 T RO AR A

AR, TS0 1ml = B E AN 570.5mg/ml )
CFAIRG AN (ZHE T H2) o (E525-28 KE{ETE
KT 9 R AEAT3-5 R I VE T LPS(25-500g, ¥ fifAE
A ERK) . AT RAGAE24-48/ NI R AR, R #R90-
100%.

NOTE: Mice immunized with CFA develop severe immune
suppression for 2-4 weeks following the first immunization.
Therefore, some mice will be highly susceptible to LPS
injection (50 pg). As previously mentioned, (see Animal
Vendors), Chondrex, Inc. suggests testing animals from
different vendors before proceeding with a full-scale
experiment.

e CFAGIETEGT/IN R 2 TE2-4 JH K A 7™ B 1) G e 417
Hile FTLL—LE/NERXTLPS (50ug) V5 F UK.
Chondrex 2 &) & 3 HEAT 1E 28256 2 71 56 %3 5k H A
BN B (1 B AR AT IR

D. Onset of Arthritis
KA R RAE

Clinically apparent arthritis with swollen joints appears 3-5 weeks
with effective immunization. Onset and incidence of CIA depends
on mouse strains and protocols.

AR G TS s i R b B ) S i FORE IR 2
35/t o I R A AR AR LT/ B Z AT

DM E S

EVALUATING ARTHRITIS
RTIR A

A.Scoring
ARV

Disease can be assessed by a qualitative clinical score or by
determining paw thickness using a thickness gauge, such as a
Mitutoyo loop handle dial thickness gauge with a round disc.
These methods are applicable for all arthritis models including
CIA, adjuvant-induced arthritis, CAIA, and other inflammatory
models. Chondrex, Inc. provides a scoring system (Table 2) and
a supplemental flyer (please visit www.chondrex.com).

I 7% AT E I I PR P43 R 5 P Pfi w0 JE Sk U
JNF R TRV . X GER T BT o1y R AR
LbanZe $LKICIA, EFIE RIS 4, Hod YR G
A H A K SERETY . Chondrex A ®] 2t — T R4 (£ )

NOTE: Mouse paw volume cannot be determined by a
plethysmograph as used for rat paw volume measurement
because the mouse paw is too small.

pEcE < s ad NN NEiT)) NS B A N PRI PSS NN S
PRI G 23R Vi 52 /N BTG AR AR
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Table 2 - Qualitative scoring system used to assess severity of REFERENCES
paw inflammation. BE R

R RN RIEREE (I AR V50

1.

D. Trentham, A. Townes, A. Kang, Autoimmunity to Type I

Score Condition Collagen an Experimental Model of Arthritis. J Exp Med 1486,
B4 RiwBR 857-68 (1977).
0 Normal 1E % .
- — - 2. J.Courtenay, M. Dallman, A. Dayan, A. Martin, B. Mosedale,
1 Mild, but definite redness and swelling of the ankle Immunisation Against Heterologous Type Il Collagen
or wrist, or apparent redness and swelling limited Induces Arthritis in Mice. Nature 283, 666-3 (1980).
to individual digits, regardless of the number of
affected d|g|ts‘ IR 3. E. Cathcart, K. Hayes, W. Gonnerman, A. Lazzari, C.
BEEM. BRI BRI MK Franzblau, Experimental Arthritis in a Nonhuman Primate. |.
2 Moderate redness and swelling of ankle or wrist Induction by Bovine Type Il Collagen. Lab Invest 54, 26-31
R B 7 e R T (1986).
3 Severe redness and sweling of the entre paw 4. Ivanov, K. Atarashi, N. Manel, E. Brodie, T. Shima, et al.,
including digits Induction of Intestinal Th17 Cells by Segmented
3 — E“;u.n
JVT P BRRET AR, B 4 i Filamentous Bacteria. Cell 139, 485-98 (2009).
4 Maximally inflamed limb with involvement of
multiple joints 5. P. Wooley, Collagen-induced arthriis in the mouse.
VU KRR R A, BdE 2 R Methods Enzymol 162:361-373, 1988.
6. P. Wooley, H. Luthra, M. Griffiths, J. Stuart, A. Huse, C.
B. Serum Analysis David, et al., Type Il Collagen-Induced Arthritis in Mice. IV.
B. I & 4047 Variatio‘ns in Immunogenet?c Regulation Provide Evidence
for Multiple Arthritogenic Epitopes on the Collagen Molecule.
High IgG autoantibody levels to mouse type Il collagen are J Immunol 135, 2443-51 (1985).
important for inducing arthritis (10, 17). More specifically, high .
levels of anti-type Il collagen 1gG2a and IgG2b subtype 7 EI. Hoklmda:I, L'l Janss_ls)n, Iﬁ.CLﬁrsson,l c:< Rug'r?’ L
antibodies are required to activate complement, an essential step a:jres °9, Qmoir%?gf 'ypl\j' Z ,;79‘.;.” Rnhuce529 r;)géc
for inducing arthritis. Chondrex, Inc. provides mouse Anti- ?g 19r§>gresswe ritis n Hice. Alls hieum £3, TH0-
Collagen lgG and IgG subtype antibody ELISA kits to analyze the ( )
tibody levels. Pl isit .chondrex. f
ia:]r;(;r;ai/ioneves ease VISt WI.CIONCIEXLOM for more 8. R.Ortmann, E. Shevach, Susceptibility to Collagen-Induced
' Arthritis: Cytokine-Mediated Regulation. Clin Immunol 98,
PR IE 1 5 — TR R R QG A ACT B A S 109-18 (2001).
R R i : - .
TKE/,JJ%‘%E ‘(10, 17) - —LEXEfEIQ\Gza *D IgGiE)}m 9. W. Watson, A. Townes, Genetic Susceptibility to Murine
%Eixﬂ%ﬁﬁ%bﬁ:&&ﬁﬁ By mﬁﬁkiéaééy? Collagen II Autoimmune Arthritis. Proposed Relationship to
Chondrex 2 m] /N BT IR IgG S H 4% 2 AL B AR ELISAT the 19G2 Autoantibody Subclass Response, Complement
& (HAR(E B ZFwww.chondrex.com) . C5, Major Histocompatibility Complex (MHC) and non-MHC
Loci. J Exp Med 162, 1878-91 (1985).
10. I. Campbell, J. Hamilton, I. Wicks, Collagen-induced Arthritis
in C57BL/6 (H-2b) Mice: New Insights Into an Important
Disease Model of Rheumatoid Arthritis. Eur J Immunol 30,
1568-75 (2000).
11. E. Michaélsson, V. Malmstrdm, S. Reis, A. Engstrdm, H.

Burkhardt, R. Holmdahl, et al., T Cell Recognition of
Carbohydrates on Type Il Collagen. J Exp Med 180, 745-9
(1994).
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