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[ Abstract ] Rheumatoid arthritis ( RA) is a complex autoimmune disease characterized by severe joint
inflammation, synovial hyperplasia, and cartilage and bone destruction. Based on our understanding of RA and the theories
of traditional Chinese and Western medicine, this paper presents the existing RA animal models and analyzes the modeling
method , mechanisms, model evaluation indicators, clinical symptom coincidences, advantages and disadvantages, and
model applicability to provide a reference for the establishment of better RA animal models.
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Table 1 Animal models for RA based on Western medicine

T

P

Y TR y e BRAEIR I AT
. fikHE febE . -
Models Modeling method . Disease symptom Application
Basis  Index
N [EIR% 6 d 5¢ 21 d TR B2 BERHB 4T 0.3 mL CII
HQE%EF‘@ RA = 21 VEL A [30-31] ﬁ%ﬁ@(l)(?})(S) P T
0y FIB AL FITR A (1) Meet with the Western RA R 4E \%IQHHF‘U
- . Inject 0.3 mL of a mixture of CII and Freund’ s (1) o 7 Inflammation and immune
Collagen induced . . . . (2) medicine criteria (1)
adjuvant into the soles or tails of rats at intervals of 6 or response of RA
RA model 30031 (3) (5)
21 days" !
WBICHERIE S KU BILEEZ SIS 0.2 mL CFA FLA)) ;5 FEATEEE (1) (2) (3)  RA R4 AE G HL I,
RA 57 RFRRUSMIEST 0. 1 mL CFA (H (5 RALZGH I vk
Freund’ s Inject 0.2 mL of CFA emulsion into the tail and toes of  (2) (2) Meet with the Western  Inflammation and immune
adjuvant induced  rats at multiple pnints:‘n] or 0.1 mL of CFA into the (3) medicine criteria (1)  mechanisms of RA, and
RA model hind limbs of rats only[33] (2)(3) (5) drug discovery
57 11 S 1 i 3 LA 10 o/L B SRR S TR A HE R, 56
RA B 4 TAAHE 5 me SV 1R BIR M XA (1) FATEE(D(3)(5)  RA KRR B AL
Ovalb i, Inject 10 g/L ovalbumin emulsion into the back of the (3) (2) Meet with the Western il J&IT
X ‘: u(;nln rabbit for 3 weeks, and 5 mg ovalbumin into the knee (3) medicine criteria (1) RA cartilage and
induce
joint cavity of the rabbit at the end of the (4) (3) (5) bone destruct
RA model “
fourth week "
R R d T B I TS 0.9, 18 JA F /MUK B ES 0.5 mL Al AT (1) (5
RA #7 5597 ST BURLE S 150 L At (1 PEERIEODC)gy ge va 941
. L. . Meet with the Western . _
Norphytane Inject 0.5 mL pristine into mice at 0, 9, and 18 (2) (4) o o HFgE
R . ) (35 . . medicine criteria (1) .
induced weeks, intraperitoneally' ™" ; or inject 150 pL pristane (5) T cell in RA
i (5)
RA model into tail of rats'!
COMP 5 F ) e s
- RS 1,35 RO F/INRBF S CFA R COMP 1) . . o
RA B SRR HAME()(5)  AMERERGEAE RA
FiR AL .
RA model . . . \ (1) Meet with the Western {EJH
. Inject the equal volume mixed emulsion of CFA and (2) .. L. .
induced by . . . . (5) medicine criteria (1)  Complement activation
. . COMP into the tail of mice respectively on the Ist and .
cartilage oligomer (17 (5) in RA
. . 35th days- "’
matrix protein
K/BxN ik 5 0.2 RT/NRBEHIKES 150 pl K/BxN /MU AT (D) (3)(5) T SIE R 5 R i
P RA 7 075100 WL MLV A1 50 wL PBS R A S 1 (1) gp't .th(th) (W) <t ) BB RA T
eet wi e Western
K/BxN serum 150 wL K/BxN mouse serum'>”’ or 100 pL serum and (2) .. . The role of nervous
. g (2) medicine criteria (1) .
metastatic 50 nL PBS mixture *® was injected into mice on day O (3) (3) (5) system, 1mmune system
RA model and 2 and gut microbiota in RA
™ %
A INE 6 IR P 44 A 84 37 B9 human TNF-a 36 A
Clewe) /R BRA sy st PV RIS 3B R (D FENE(()(5)
il . T SR - (2) Meet with the Western TNF-o 7 RA AYEH]
Iransgenic mouse strains with FVB  background (4) . L. X
Human TNF biained by int " the 3 -end dified hume (3) medicine criteria (1)  The role of TNF-a in RA
wansgenic ( Tate) obtained by integrating the end modified human (4) (3) (5)

mouse RA model

TNF-a gene sequence using transgenic technologyL39J

E R PR UL 3. 1 RA SERURYE”  IEANTEAR UL 3. 2 RA BERIPP 8 1R BOARAEIR UL “2. 2 RA I PHER IZWibsife SRR .

Note. See “3.1 RA modeling basis” for basis, “3.2 RA model evaluation indexes” for indexes, and “2.2 Western medical diagnostic criteria and

clinical manifestations of RA” for the disease symptoms.
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Table 2 Animal models for RA based on the traditional Chinese medicine

o N Gy ¥ " . .
o etk BRI i E

Models Modeling method e tr Disease symptom Application

Basis  Index
KFEMWEEE RA R BUE TR S m/s, IRE 0 ~ 2°C, 1 F 90% ~
fa g 95% /WA 4 b, Fi2E 45 d JFAES 15 RTREZ
Wind cold FEEST 0.1 mL CFATO! (2) (1) FETE)(S)  BXERRZIX RA BFET]
dampness Put the rats in a climate box with wind speed of 5 m/s, (5) (4) Meet with Chinese The effect of *“ Qufeng
arthralgia temperature of 0 ~ 2°C, and humidity of 90% ~ (5) medicine (1) (5)  Chushi” medicine for RA
syndrome 95% , 4 h/d for 45 days, and inject 0. 1 mL of CFA
RA model into the tail on the 15th dayHO_MJ
FE55 1,13 KT KRB 0.3 mL,0. 1 mL CIL ZL7,

KU PR E RA PGS TR 36 ~ 38°C, KU 5 m/s, ISR
e =95% 19 TIEAT 30 min/d, F545E 18 a1 274 : s - .
o 9S00 UIRAT 30 min/d FEEX 18 4 FATEE() (5)  AIRRAHES BB
Rheumatism heat Inject 0.3 mL and 0. 1 mL CII emulsion into the rats (1) (1) . . . « .

. . . Meet with Chinese The effect of Qingre
arthralgia respectively on the 1st and 13th days, and place ina  (5) (2) dicine (1) (5)  Chushi” medicine for RA
syndrome climate box with temperature of 36 ~ 38°C, wind medietne usht medieine for
RA model speed of 5 m/s, and humidity of =95% , 30 min/d for

18 days*“fu]
FREEHIWEA 21 dJFHFRE T (-20) ~
(=25) CEHREEPAE 1.5 W 806 Tae NRE T
8C \90% I I S MEAR , IR 2 h, B K 2 K, 4L HATE(L) (2 g v
JEIE RA B 14 44 - (1) Zif) (D mycn oy ra s
G i . . o . (3) ! . RS
old syndrome Inject ovalbumin into rabbit , and place its hind legs in (5) (3) Meet with Chinese Aconitum treatment for RA
RA model the environment of —20~25°C and freeze them for 1. 5 (4) medicine (1) (2) . comtum freatment for
[44] o ) 4 joint and bone destruction
h or place Tgtc mice in a climate box at 8°C and (4)(5)
90% humidity for 2 hous per time, twice per day, and
for 14 4™
KELL 0.5 mg/kg Fl i F 8 JE 0 53 14 d, I T4
HEIIE RA HR o =l 5 R E RA I
igefin deﬁjim 1521 REFFH 0.2 mL F10. 1 mL CITFLH]* (1 (D) FEPTE)(S5) gﬁgg{“ ST RA
‘p d Y Inject 0. 5 mg/kg reserpine into rat for 14 d, and 0.2 (6) (2) Meet with Chinese Spl deficienc and
syndrome mL and 0.1 mL of CII emulsion on the 15th and (5) medicine (1) (5) opleen - denciency an
RA model [46] immunity in RA
21st days"™
s v . M G 24 3 LEs
AT RA BB TR BUSU B SLJ5 43 5124 200 g 100 pg (9 CII M TR T 25 203 RA A
. - ] Sl o g | 47-48 ] ()  FEHE)(5) R
Kidney deficiency — FL7I & &R H 4T (1) R « . ” ..
X . (3) Meet with Chinese Bushen Guyuan” medicine
syndrome Inject 200 pg and 100 pg CII emulsion into the rat  (6) .. . ..
; ) ) [47-48] (4) medicine (1) (5)  improves bone destruction in
RA model after bilateral ovariectomy RA
LB BELE RA A 115 RFARRES e 3L, IFLL 0. 1 mg/kg
{I}F, PR EERE LR RS2 h FE T 4CR K REk 5 PEAHEE (1) (4)  BERVEFRZYX RA 1L
E’M vion and min HEEE 14 41 (H (M (5 VS S
li)rigesll.on an Inject CII  emulsion and 0.1 mg/kg adrenal (5) (2) Meet with Chinese  Study on blood rheology of
obstruction hydrochloride into rat, on the Ist and 15th days and (7) (5) medicine (1) (4) RA with “ Quyu
syndrome . . . . - .
RA model place in cold water at 4°C for 5 minutes for 14 (5) Shengxin” medicine

consecutive day“g]

TE: R PGB I3, 1 RA ERURIE"  PENRFR L 3. 2 RA BRI EAR"  BOAER WL 1. 2 RA B RIS WA UE I R SRR 40 EL

Note. See “3.1 RA modeling basis for basis” ,

“3.2 RA model evaluation indexes” for indexes, and “1.2 traditional Chinese medicine diagnostic

criteria, clinical manifestations and evidence-based classification of RA” for the disease symptoms.

4 Tie

H R B3 T 74 R BLS R Sl & 1) RA )
FARY AT SEAH I RA BF ST 5 oK, (HAFEAE 19 32 22 [n)
TEF TR 10 sh AT i ANBE 58 A RA 1Y
I RAEIR , HEER B A AEIR , X2 T RA 2 RS
A B REtEm, W REZRE ZaE AW
A EEZIF ST ] RA B BIEIESS A A

HA 4 07 R e 7Y B B A A BB | AR
PP EEEXS RA S XUIERR = U2, BB /Y
FEADR 38 1 AU 25 B85 LR 22 %68 3l 49y 114 52
TR S AN [ T 2R ) A 1 5 32 A8 77 1 1) = 2 (1) R
TET: (1) B IR R SR ARG A B B LR R L
TIHEHFERABT BH , AR AR BAT RA 5 UE 25 5 48 LK
FEIREE AR BORAHIE ; (2) SR AL W2 & 5
W AR L — > AT AT B b o, EL A B0 TE 25 5 4
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