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Abstract

Animal model research is the premise of exploring the pathogenesis of diseases. In recent years,
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although the evaluation system of rheumatoid arthritis syndrome combined with animal models has
gradually become standardized, it still faces problems such as complex evaluation indicators, insuffi-
cient integration and ambiguous evaluation level. The purpose of this study is to construct a hierar-
chical model evaluation system framework according to the experimental needs. By systematically
sorting out the primary and secondary symptoms of diseases and syndromes, and assigning primary
and secondary weights to different indicators, an evaluation system framework covering the whole
process of model screening and construction, syndrome evaluation, mechanism verification and drug
efficacy evaluation is established, in order to provide a certain reference for the evaluation and re-
search of rheumatoid arthritis syndrome combined with animal models.
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1. 5|15

K KBEPEILTT % (theumatoid arthritis, RA)JE THEE “JHuE” Jilk. (W AL) &P HEUER A,
FEXF HIR LT AV R IR, . (R « R ) 1ddR: R FEL BEAARE, AT s (FER - Y
BEEMIEY i03k:  “PRIIE MR, ARG, 7 (ES <\ JRE: R, BERS, 75
MRS, i, WAk, MONIGEUE. 7 iR i B UE RAEE N A2 00, DA
B 5 M N N AEREAIL,  DAERSZ ISR IREE SN N AN 25 At o MM T IR Ak . O%TT . LSS
A, BUEFBERE, UMIZAT A, A@UE, 508HE. PRI, RA & MR %% 0%
IEENE B B e, HmBw LS e . I A RELER R R[], Hh, L2 RA K
PRI OIS, e R ELERTE B 0 85I AR bR SR RIR R 1, 33— 5 s v IR e 4
5 AT AERE I IR, RO B A 2 AR 1 I F Y B M B2 Ak, e 51RO B A R ok
PERBR Jo 4 5 s E 0, B TR BT RIE S DiRek sk, 4 BE RKEMEEIT IRIE R4 R B KT
LT J1[2]. %T RA MGERG, AXRE@E RIS pitE, SRR TN T8 FOROm AL 200
HE[3].

2. RA RIS A 3B RE L SN RiER

SR, UHT RA ZHBIEIPEAN AR R ANTEMT, SR IESS SR AT 7L CHES PR AR AL, (EAAF
TEVFMARARTLAR . BEA R FEEIEMEFFEFRAR B = S 7 U B B PR AR (g 22 55 ) j . AR R G4
45 7 RA FEAUFAYRUESS S ALIE R VE RPN abs,  FEXTEASEIN R REEAT TG .

Z I RA UEME - A AE Fe s, IR EE . FERBRHIE . JHE A RUEA RA = KA 0IERY, iE3HH L
P PR BHUE AN ZERR AR ARy 32, A a3 DUH S A UE N 2 [4]-[9]. Horhr, SEMRRFHIE 5 1 SV BHE A 3h
YIRS STV, 2024 SR AR R 2 o bR AE S A BER AT (R G G T 98 FE IR B IE A R BELE 3 4)
R STARTE D [10]0 X PIANIEZY (RIS VAN B, 22 Bh S8R BB A SR, 456 i S e 77
P53, 2 A G ST VR KA STE FR AR VE LIS 1 HAT, M JCAHISCHERRT RA JH B AN IR I 15
TEHAT REWIR . FERIER RA o, ACE MR A0 B G R A IE A7V | T B R IR R 2 I B e
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FFEARRIE, el “ERBRTITR” “BEE” “FWHETL”  “rheumatoid arthritis”  “animal model” Z51E

NRBERIZA, P EEIM 57 Y
£ 2025 4 12 A, FEIEfED RA B ESSIIBRIAR SR 16 F[111-[26], A GER AN TEHR
FARYIGIE SLWE EL R R T B, BB ERE M. 2t AU RCR A1 [25] [27],
B e DL IR IR 8 37 7 ik AR R PP PR A AT R ST, LI 1.
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Figure 1. Summary of common RA TCM model modeling methods and evaluation indicators
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3. RA fRIES A SR BNt RADE R R

CRILAEED) R AThR G RA SIIREALHE T NG 50 A0 R bR AL, (E AR R St Iy 1) 7 S A T-IRAK
AT RA JHIESS SN R A R, BB RSB DA, 2L F . B
LT H L), B AR e X UL SE e 4 AR FR A A, I BEAR I 7L RO M R br T VR . 2R
M, H AT F AR B X 0 BRI PP IR I e UdEAR, R STEAL 4R b 2 R Z 25 BAUR b
e, PRCLPRRIE S A HA RAE LR R LU A, ASHEFE AR — AN 2RI RA R IESS & 3 A
RAPPOT R 2R, DASERRAR S 06 75 SR BEAT PRI AT 25 ) e 55K 1E £ S T

I PR P2 5 P BRAE A RO RRVE AR 2 W, B VATRE . DOIER R T2 % o HEN o i IESS & s AR Y
PR S5 IR M A b, FPPO A R A 3 75 A0 5 I PRI W (R 124 5 T ik, I AR A ORI AR I PR
FACUMERTRTHR o R B[ 28152 HUW RS & SRR “ I PR ” fF 7 S8, BIAR S i AR SCHRAIT ST A0 SEFR
e PRI FE, R SR H AR 55 0 REUEAR (0 FEAE  HAE I RFFAE S AZ OO AP 2 e, ¥ Bak
RPN “UImPRPPON AR, T SEIR M AR IESS S AL O TPAN S0 E; P W] = IR AL [29]-
(31N EVOEREIRE R T S S A R P R W) & B BV Jrids mIWI=[32]F6 . JRIEZS &30
RRASVEAN 5 7 o) REAE S AIE “ k7 S HAEA b, TR OWFEdR, IS SR
UEBEAT VPO o FEIR( 3315 B R M PPN TE S & SRR N R IR A BT, WA HL JERE L CUE- S5 10Ut
TR EVDSERFIE AU R R

ST BTN DA AR SR, AR SRS PP AR R AR IR . B, IRAE BT IR IR S
TR PR H AR S ERAE I . UORE, 45 G s Wi B B AL S AR AR Ik K, LS
SEME UHEARR N2 WAL TR, MW - WA SO EbRIL, &2, T 100k 5 Bk
KR FSRGE AR R, FERMRFETR A RIS B . 25 5, AW
PR RS FUCRERRRI 7> MG &I O, AT RIS & SR P A R A

3.1. EEZLIRRRILBITEAN 154R

MR AN RA GRIZIT IR : 1987 4F 35 [ KRG 2 2 73 FARIHER 2010 436 [8 R 5 23/ T
PRI I B 70 SR AE[34] [35]% 2024 Hr EZE RGBT RIZITHRFE[36], 458 RA B0 RIm L 45 H RA
M YRE,  WEEE H 5 28 YCREAE X B SO0 Ak F A

RA (1) 3 E Il R R BUELHE ST I K P SR A O 4, He P oG bl A A% O Il R R B3 7] 381
RA (A% O BRI TR M I ARE , SR A1 MR T 9 RE D 175 3 LRk T A 14 A i A 1 7 T
i, BUEALUEAS RS WIS e P R R SR IS [T, SOREDR T B BRI AP
KA, FRIERE39]. RABIRAFFES SRER VIS, WIRSCTFHERET, R~k &t
I RN AR B SR AKCE R SR NETTERRAG, B DR IR SRR [ROBL . AR = 30 4% AE A o ¥ ok
K, QEOCTIRE BT R DA EAGE, BARINRRIEENRZIRA40], X E S0k
BT I 5 SOERE SR R B VIR OC[41]. 456 RA SHWIBRIEAN IR 5L bRIB L, R IR R I TE R VR A
A TTE, HOBICREIRE %, ¥ “BIK” BN ERE, B “POm. R FINUCE, I BITEL H
5 AR S B A AL R B R AR o B0, S IR B = R AR Sh AR A PR AR B 7 9 [29] [31], o5 A
i+ FE IR IE AR O B AE 22 W FR R IR B 60%, A= ALFBARIRAE 30%, 5 EEFRARIRAE 10%, it 100%;
ForAp AR bR 1 0, WE 30%, UCHE 2 T, RRIURIE 15%, EALIRFS 2 T, RIURME 15%, FHEfE
PRl T, IR 10%: HFEASRIUEZ LT RA BRI, SR SCHT BN R IR RS I, 93 B e P ¢
NEE, WOk AEARIRE 60%, TR BRI 20%, AEALIRARIRAE 20%, it 100%; o 22 e
EIFET, ERTEAR 1 T, TRMH 20%, AEAGIENR 2 T, MIURME 10%. ERE 1, & 2.
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Table 1. Main manifestations and evaluation indicators of RA disease

@ 1. RA IR EERBITN 18R

EIE FEMa s WAL TR AR
© RYERTFKT: sl PBE C RMEA.
i ik KR & T IR KR . TNF-a. IL-6. IL-17 1 1L-23 & T I K.

@ FWiE T 1gG M IgM S T IEH KR

Table 2. Manifestations and evaluation indicators of RA disease subtypes

3 2. RA BRRERI BN Ha 4R

YAE FEIEES WO HE S
FEIR BB BRI T 1 KR 5 “Rik” AR
KA ZRRNHB AN JCB TSR Bl B DR .

3.2. EIEH&EZIERRILR T 1545

BT NG AFERENMEZER, AN ENSE ST ERERN T3 B pr i . R
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AR B, XVUSE BT B, RIRTISh R PR B E 5 HET VR SC B 25 1 . 24T,
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FMA[42]55 LUK BRIE SRS AR HIRES . EARE LR e S (0 S S SR TP 2% H A S AR R AAE K B
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Figure 2. Syndrome differentiation criteria for RA cold-damp obstruction, damp-heat obstruction, and liver and kidney defi-
ciency syndromes

El 2. RA RHAIE. SEAMEIERF SR RIESHERE
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HARRFE NG 3. bGP EACTRAR IR B TAE, SHIE R AZ 8 M (0 B AL Fe AR A I 12 HAR R I S AL 4R
PREHAT B4, B2 R I = R Zh R R PR AR B 77 [29]-[31], U R EARHER : ERERIE 50%,
SEMERZ O BEALFE ARG 30%, YCETRIE 20%, STt 100%. FEWEE SEE A s BEIE T 0E 4 T, 40
12.5%, REMEIZOEAGIERS 2 T, RRIURIE 15%, UCE 4 0, IR 5%: FFEARIEERE 1 5, E
50%, JEMER ORGSR 2 T, TR 15%, UOE 4 50, SHRME 5%, FELE 4. £S5,

Table 3. Traditional Chinese medicine symptoms and manifestations in RA animal models

= 3. RA BIMR B R B IEIR R I

B E A T Wi

O S X 1=r @ 4 HYOKEDFIEH KR
gy 2 TS TER KR, @ HHREDTERKR:
S @ 5 B PR TR U ORiD

@ ARBITN: HUREHRE. BE. @ RtaA.

O SRR ON SEA AR O #HEYOKEZ TE#H KR
gy @ KRR R TR AR, @ SHRELTIEHAR;
T @ 3 BT IR SRR ® (S

@ HRRBATN: SHPIREFRA. W0 @ FRWR .

@O ABTERT IEHW KR, (KT E B
@ FHYKEZ TIEF KK

® FHKEZ TIEHKK;

@ AL T IR KR .

ENYIREROIRES . KRURIZEIE, VEHE, 1648,
FFEAR L &3, XAEE . s R, BR
Tl gL TR

Table 4. Quantitative indicators of core attributes of traditional Chinese medicine syndromes

4. pEIERRCREE ISR

FHEEER AR O R R AL SRS
RER A SR AR B F T EW AR

i ®

YEL R

AT @ MR R E LT E A KR,

\ D AR R 5 T I AR

Vi A i .

i @ M R % T I A K
WA @ MR ARFRKTF: cAMP/cGMP LUAR 577 :

@ RYTHEAEAR: H BB . R g R 2 R R

Table 5. Quantitative indicators and methods for specific manifestations of the four diagnostic visits

=5 MZARGRINENERRENS X

Mis4Eds BWIES%
SRR XFHAT] 48155 Rk R B I [0 BOW SR K B A A SRR R 8 R Ja i

AVIEBRATN g rwe. E R A YOS K B L RAT A
o e S TR ZEPHR[49] [SO1E ARG ZDEE . B #h1h . SN ARSI Ry ok H L
AT R ERAF TR £
SR 27 Hoffman [51]%5 F 5K VD s AR 2 U EE R -
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33. I ERIE
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B BAPFA R AR IEIA — R BIRAEEE VPO Fabn i, KEE 70 1 DA BT B — TR A i
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MIRkEAE . FIAEREE, AT AR TR A R A AL N o
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B . (R AL, B HPRIESS & s R B DI [29]-[31], B G AT YL A0 Hh P R AR BRI
{ERRHE,  SEBURANF]Z PR vh PH B ) 5 FE PR AL VT4

Table 6. Evaluation system for combining RA symptoms with animal models
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