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[ Abstract]  Connective tissue disease-interstitial lung disease is a common clinical rheumatic immune disease. Its
etiology and pathogenesis are unknown, which causes a significant family and social burden to patients. Animal models are
indispensable for research of CTD-ILD. Successful establishment of an animal model in line with the development of human
disease is important to study the disease mechanism and develop therapeutic drugs. Therefore, by summarizing domestic and
foreign literature on animal models related to CTD-ILD, this article summarizes the method, characteristics and shortcomings
of model establishment to provide reference for researchers in related fields to select appropriate animal models.
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fiE (sjogren’ s syndrome ,SS) | RGP ILAE ( systemic
sclerosis, SSc ). 28 M2 P 5& 97 R ( rheumatoid
arthritis, RA ) 1 & 4t M 21 B IR 45 ( systemic lupus
erythematosus, SLE ) 45 [ & o, (B R 0 5l 49 K
40% 40% 30% ~ 40% 10% F1 12% "7 PRk id,
CTD-ILD iy BAET- R ik 31.76% 7 | & AL 17}
6] LLTE ILD f /B AR 1.7 £5

55245 20 SV OC il 18] 500 722 & BIL AR B2 %, R
T2 B Y, HOG YT 7 R — I LAR 5 S
RN 32 SRR S RE % 45 E I TEIR YT R
SRR AT RS W58 0 A P B0 i
RGP E MR R, WA N BT 17 m
SRS AR R R A RE R AL, S
BRI F ik — 25858 CTD-ILD % HAT EZ 8 X,
HHEAEICT CTD-ILD Wy sh WA B AL, ' 5
e R S o AR A LR S 7T 55 1) 20 ) A A 2 4% LA 5
() IERITTHE . PRI AR S % [ Py 18 L CTD-ILD
SRR L S AT A LAY A A T 4 3l
PR e BRI 5T 4 T L B

1 RA-ILD Zh¥#EBIHyzE

1.1 RA-ILD FEEFE YRR
L1 B ERAAH

I AL R AE SRR h 2 I T 0T
RRAE B E AR R, T O R 58 4 B IR A )
(incomplete freund’ s adjuvant, IFA ) F15¢ 4 #f G A7
(complete freund’ s adjuvant, CFA) , A5¢ 48 KAk
FIR WA 5 - BARIR A M, A 58 42 I [ AR 7
HOIN I R A 1 BT B 45 4% 3 BORF I, BRI Sk 58 42
RS 7/55 1 R

Bl gy PG AR T 3 RS R SR T 1Y O s R T
Wistar K RA7 5 BE S CRA AR 14 d, KR
FEUR Gk K P I, F 28 d SRR &
CFA ALFH 20 d, %P0 535 40 i BRELBEA 2 i . 57
21 RN S b St el B 1 JEE R ey 9 U 40 L | W TR 1
200 P 4 L 2 1) S A A0 IR, 5 28 R
LI oA e R PR P S P T D 2T A T AR I A
AR Sl I O eS8

ZAYE R H U AR S RA-ILD (11
REFHEARDL, A% v CFA B9/ AL ) 2
30 3 W 0 I 0 A e NI A5 75 O 15 R il A A A
AR AU R 4R VR 17 B AT I [ | S 36 A
i, WeAh, SEAEFNET AE Ak 32253 A7 7 N JIE B g Jis<

X, X 5im K RA-ILD #¢5l /25 UIP AHOCHY RA 1995
PRATATARAL SR a5 2 X ARG 1 S A R A —
B E RRTE

112 1)

JE R O R S B TR R B 28 XU OG Y
RENYIBRERO TS B TR R A S 5 T
TR JE A F2 AR 1 R AR O, 3RO R E R
2k PIANE R R PR (ACPAs) J2— 4
F RIS W KR T R AP, 28 i BRIERS 2
MR Ve i 45 TN 22 R 2 11 45 4 A s, e B A
(7R P - IR R R . WFIE & B ACPAs &5
RA-ILD SE R H Y], Al 45T KR r=A: 1

4 11 B ) ( bovine collagen type 11, bCII) 5
X I Y fiE I ( chicken collagen type 1, cCI1l) #7A] 7%
SRR LA, HH bCILES DBA/1 /N RA-
TLD S5 #0003 A5 7 ik IR g ek B A
/NEUEARTR ST CFA ZLAERY bC T, 55 21 Knss i
S IFA FUAE bCTL MEsmGss . 7655 7 K, TIA/INR
bC 1T I 4678 i BT DXl 2R B | 77 2E 48 JE 4 i, 1 B
5 ACPAs MR MBI NPT N, 55 14 RK
FEPE ST RIF IR KA, A TE 1A 3 19 /N R
o ARRESE T O R A, WIRGIE)EEE 21 K
/N BRI 2 1A & BLBRE B, 240 S A0 R 30 K
IR EL AR BRIR | BT S5 B A ZE L SURE S, 5 49
RN BB SCTT JEL B B TN, 9% i 200 L 522 4 >tR 95 i A i
TR X 3R, ACPAs FIEMA C3 L ITR7E Mg i
X, B BLHfER AR R I W 55 , 25 182 K, i
RAETE LI | VR AT A DU G i )

FARHETA C T BRI 5 RA-ILD AL AR5
ANZ AR /N BI04 S0 200 Jfd () 12 W B 037 L ACP A
FRMAZR A3 & MG F , LRI 5 A28 RA-ILD
FARAIME 2B R AR 2 AT T RA-ILD Rk
SRHLEI B 5E . L Ah T 2R0E DX 8 3 250 A 76
JER X, i) DU B RA-TLD A9 48 i 38, 3 5 11 PR
RA A5G UIP B9 B4 AHAL . SR, i ¥4 8 i 1Y
F B (T 5 R e A i 21 4 Ak, (B R AR
REFIL I RA-TLD 18 1 A o] 5 08 J A 4 A
1.1.3 fkEZR

Tk %5 & (bleomycin , BLM ) J& M\ %8 22 55 5 H 43
B HA IR Ak 2F S5 A AR ML, JE T BRIk
ilmbiE &, BIM A ARG RRER TR T,
RSN = AN DG B N W e 2 N2 1 DN R =
U S HA R TRk %2 Y f ™ A 7
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SV AT 5 R At 27 4 Ak, DA I 7 2 4 [ o i o 3
RBFFET , H R BLM i S 1 sh sl

6 12U Jg J57 R0 58 4 offs EG AR 7V B A TSl 3 3 2
fdiFH BLM 5 5 RA-ILD f5e % FH 09 1 B 05 36120
K T UKBERRIA T cCTT 5 CFA R BUR A,
FE/N B AR A R A L7, 21 d J5 B FF 0 vk e
AL, FRORE SR A AR ISR e e, B R sE 25 d
Je B/ BRURR I 4 )= 30 2 2 o R M B A
BLM F 18N, 5l M4 4edk, 557 X, /N
it 2L £ B VT D8 il ) o 4 9, 5 22 v M s 4 i
=I5 14 K AP IE R IE AR i 5L
piie/s R [ E 5 W N N et R I e M ST
BEIRUIARL 56 28 K, 1T BLM ME A, Bili 41 21 R 4E
I TN R A 4EGTRRYE N

TERC B 5 5717 S A AU 1) L fely b 1F— 25 fi ]
BLM i (0] 5 P il 5 J& T 06 & sh i A A i B Al
BTN () 42 B 1 AE N AR i R B
5 2 g M A 00 18 0 A e O £ 2 A 0 R v R B B
vl &2 () B, HLIY B (8] J5 14 i 92 95 4 X A2
L, HAEHEMTTEE M, BT A SR A R
R I RNRESE 27 A I K RA-ILD Pl F2 , 78
M T BRAE AL AT A A2
1.1.4 AWk

HHLHE (organic dust,OD) ZFaH LY BN £
(A 2R, R H SR 0 st/ N 0k 5N T i
A HLAERE ™= AR R 22 55 28 SRR IR A6 T
S EORL, 5 TR T R IGGE , W] 51 R B AR
WL RERRE A, S TE FIIH 5207 A RAE , 3 2 K T 4b
THO R AR B ILD By J5 R 222 D PR
R ZAF RA-ILD Wk it & EZAEH

X6 11 g Ji A ffs EC AR 73K 5 BIUR 2b 42 U
A7 RA-TLD AR DBA/1 /N B R i 5 i
CFA FLALIY cCT, 3 JEJG ik S s v 41 1FA FLALIY
cClIl , FELEHEAZ 12. 5% A DA A 32 Uy & Iy e A5
SRR, BRRREIESE 3 8, /NEIF IR BB
FEPEDCTT R M T AR R 5 R, i oD J5
/0N BB B 30 g R R P R R, /N BRI
FRUB /NG IE R Y 5 5 TR BT RRE R AL
5 JEG /IS BRI 4 2 4 = A<0AE B it S T R o A
RAEYHEIN, B S5 A e DURUR I B SR R 3,
PRI R, IR A5 =% P /N BT B R B
SORE AN ANSETT RIS

e A 2 AR A s AR T IR B R R

Xt RA-ILD F 52, DA Kz 5715 4 R i B 9 i 52 s 22
] A A AR, B2 R A AL A B U 2 in G
T RAE BRI R 1, B A AT DA EL A 2
TEAEAE I p B RA-ILD A9 Bt 7, 4 s ]
SEUANR VS AR 7S e I /S T EN P N Y i
UMM /N R BRI IR S BTN, Rk T A
7% RA-ILD AR FBET (A W) F e 25 5 . (2t
ARSI By e N7 AR R 02 2%, T g DK 3 R 1 TR
AT7 2T WU 2 S U 0 1 150, DA B 4 (g
PN BRI IREE , T EH G AR,
1.2 RA-ILD EEzhi#ER
1.2.1 SKG FEH/N A

Sakaguchi 25> % BUAE ZAP-70 FE [F 7 o5 % A=
RARM BALB/c /N AT HE F Y SKG ZEH /MR, H
T5IE ZAP-70 S5 LR B9 55 — > SH2 Z5 b A
—A~5 TCR 1 CD3 11 i 220 2 2L 334 736 35 )3 AH 2C 1)
KA 5. 2878 380/ BRI i AR 400 e b T 440
AP AR B S B e B B, IR A B R
MR T ZHRERE RS A SR A, R SKG /N R
etk 28 AR BE R ) 1 & M 56T S A8 T RS RA-ILD
PRI A B IO

TE SKG /N FUA P9 73 S B SR B ( zymosan , ZyA )
JEHEST RA-ILD SRRy 2 22— | B SKG
/N S T T ZyA LA A RL 2 et F T 40
FA) i S5 7 P R T 200 L Ko 248 i ) 9 e ) o
WA FEUN BT X R OC T MK A2 B B f]
ZRTRUEXLT R, AANKTERLTELEZ
S [R1EF e BT B, O i ik AR E AE T S S
6 ~ 8 JEINFNIE(H , SR J5 i W7 F %, I F 16 JA4k%:
LT TSNS 8 AN A B IR RS G
T S B R AL, 7 FE R, SKG /N R 28K
MR T45 A Brhiik S A & TRk TH i, B3R
BCE AR, 5 12 JAE, Sk 89% /N RN
R R MRS A S AR M A R R A RAE, P
2258 it v B PR 00 200 6 e e 40 R O T 4 i R
T, 25 4 g I B B R RS, DLRR AT L CD4™ T 4
s .CD8" T 4 Jitd . B220" B 4l iid &% CD11b" W 4 ity
A il N AGE RS X R R
Smad2 3 PH P 41 Jf i 14 n, 55 1 52 5 b 3 BR Y
TGF-B {55 A K,

SKG /INEUME I v O e B 2 0 e, il 5 AN 2%
RA-NSIP g 3R BAEF AL, & H TR B ey
FARAE Z B ALHIBETE BT TERE 20 18 JH S
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SKG /I Bl o e B OB SE in, R AR 4k fk UIP
FA X5 RA-ILD AR BLE A 2 5%, 14, SKG
FEPR/INBRAE AR R A A2 BB R ANUAT B & B E Y
SAEIR, BT BEF P H HAB R LS

1.2.2  TNF-Tg 5 /N U

TNF-Tg %% H P /N BB (1) il % 326 H C57BL/6
/NES CBA /NERZEZE , 5 DBA/T /NERIRIAE , FI
FE R 2% A 5 i 988 3K ZE R F- ((tumor necrosis factor,
TNF) 5[5 ARE #93° -UTR % B Bk 119 3” -UTR
SRR, AT 1R MRSkt ik N TNF-a ZE A Y
TNF-Tg iR,

BERULE 8 JAIHA 2 A7 T f s BRER O b ik, 12
WA R I AR PEBEREPE ST 48, eAh TNF-Tg /N BRI
AT LB C T IR OG5 5G4 48, 1 5 i bk L 45 )
RE R A, LA F 2 M 5 bk £ &85 (R BUE A 7 P 1 i, L
Hh E T S S T A A B 3 B 8, 3 P B A i
RIS A CD23°/CD21" B 4 Ha fR 3 | I 8
FTIFRE, TR S R0 ib B 235 ) AR RR Sz e 1 8 e e
T RIS I NG B, TNF-Tg /MR 12 ~ 13
JEL R i 58 T 0L T 55 2 A ¥ T L e R
5 TR Bl AR A = A RO (R S TR S5 A AT 1, 1HL
ToH R AL I, MiliZH 21 CD11b*/CD11c* il i
T RN, TG AL A AR R A T

KT [ £ p 2 AR B T i 8] S5 4 40 it 4 3R
] NSIP & J& 1y #2 , 7] FH T 5% RA-ILD 1Y & AE
W1, %T TNF-Tg /NS s 8 58 R - [ ) AH B SG
F, HIRA] TR 25 A A W R IR AL . B
T TNF-Tg /N AR I G R R AR 5 25
P EE {4 ) S A o i R, R AR A R o 7 A )
Rl W NI A Y R TN Y R N |
AR RS R AR X B — |, 5 RA-ILD th 22
PR 2 A B R B R 22 B
1.2.3 DICC FEEH /N R A

K CITA B 5 KR CIL A 8+ F g+
B, R FEALM AL AR MHCI 9 725
Fe3k X FITEE DR DBA/L /N BT SL R 4 4L E
B DICC 3L /N, A bC T 4k 57 Wi 1Y)
D1CC ¥ /N T 755 RA-ILD kA4,

B CFA R FFLAL Y bC T 2 N VE ST D1cC
JINBRORE MR S | M B ) 7 L 435 ARG AR L 4 4k, SRR
T4 21 .42 .63 KAE[R—N7 B IFA FLIE) bC I
RS WIS 11 TR SR R v AN i
HUFATY Bz B B B AR 5 21 AR BN

FRCE N O N B R BRI
Ui FIHE B UL 2% 1) B B I | O 4 [a) B e A8 R BB 2 5
556 A H /N R BT A 56 58 S mER RS B 4R
Ji, BT CCP HUAAR K P85 var , Jifi 46 477 162 10 48 1k 240
I Sk s 40 L U6 EL 200 6L T 4 R O 4 A i
A1 f 388 A RN A Ak AR TR B A0 L R E 43 A A SR
7 T B R o A ] R DX, A 2T AL S T Y
PELFAEDIRL, 55 10 N A /NEUMLTE SP-D /K- 3%
Th i, X T HE S RA-ILD i 45 ibr s, [RIEE D1CC
/1N BB P B I 40 D TN -0 23K, 52 7 A s 248 il v g
BAX ik BUEFHEAN M Y TNF 23K 2 41 i A 40
L H Y TL-6 IR H THT , 8-FR L i 42012 4 FE M | )z
21 it 1 2 R 40 8 50 S S o

D1CC /MBS BY B] DLAR S M A2 40026 RA-ILD
82RO 18 B Ut R S R TE DA B e 0 A A B
P AR T R B AR (HIZBR R T R K
BF B A AT B 2R ) K % FH A 3580, AR fig o6 4
i RA-TLD Hr UTP A4 AH S s B B
1.2.4 HLA-DQS8 %53 /NR

— T 42 (K] 2] S RAIF 5 A E N 2 3 A0 i R
HLA JE[H A1) HLA-DR4/DQ8 J& 780 RA 1 fc i it
R R IF i s & 2 35 HLA-DQS Ho sk
Z MHCII 2853 F 196 3L /N T RA-ILD sl st
TIPS

56t HLA-DQS /MR B 58 T H MK ZS ( cigarette
smoke ,CS) , fZ FVESS CFA #% 1:134k1Y cC I 3E
TP A B IS G 46 32 .40 46 RO 51 E N
7 BLM,CS 1Y T 11— HL 2L 3058 — IRk B R 4
2, ik —ai A7 /N R B AF TS 24 50% , HLA-DQS
/INEAE B S8 1 4R 4 e 32 Y R A 4 455, it s DX s
PRIR B0 BT BE - S5 SR, KT it ] it Jon 1) Py
(47, 3 AT BE -5 S50R] Bl G 96 18 K s IR, B 5 R
A i £ LRI 2 b — S0 i I 4 SR AR,
A1 HLA-DQS /N AR P2 2% 20 i PFl - TNF-o R B
F-1 2P R TGF-B1 BIZRIB KBRS o)

X—HE RN B A NS RA A58 HLA FE A/
BRUR SR HE NS RA 9 DT 5 L il = Jieh 0 il £F- 24 £k
MIZHAFRA 5 AZE RA MBI = BEARAL , BBA%
o 2 ME ARG )5 B RA-ILD #E81 (EARIRIG] % RA
AT RAEAR T P B — Bl = R GE M RAE A ] B e
A AE PR R BRI T R R R S N BB AR
WFFE RA AH I il 3852 55 2 9 AL il A T 5L 10 52 FH
RA-ILD SR A 757 sl Btk fi W3R 1,
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£ 1 RA-ILD shippiny
Table 1 Animal models of RA-ILD

PRI A TERT R AT 27 3k
Model type Moulding method Feature Disadvantage References
40 ~ 50 d #&HEHE Wistar K435 F 55 0.7.14.21,28
20 20 Wistar RRUPITTA 0.7, 55 RACILD OIS PR A
Male Wistar rats aged 40 ~ 50 days were injected with 0. 1 @vi"ﬁfﬁ: f?j B, L 1] [8]
mL of CFA into the right rear paw on the 0,7th, 14th, S, S A R
21th and 28th days Similar to the clinical PSR —E B A PR
features of RA-ILD, it is Disease is self-limiting
60 d #HERE Wistar J BRZEAT G B FYEST0. 1 mL CFA  simple to operate, short
Male Wistar rats aged 60 days were subcutaneously mudel.mg time and low [10]
injected with 0. 1 mL CFA in the right rear paw experimental cost
8 S HEE DBA/1 /NS 0 RAERMRARES T H:4T CFA
+bCIL 50 pg, 55 21 KAERBARHFR L T 4T IFA+bCIT 50 g
Male DBA/1 mice aged 8 weeks were subcutaneously (147
1 RE B [ injected with 50 pg CFA+bCII at the tail on the 0 day, and
yoa sl 50 g IFA+bCII subcutaneous injection at the tail on the
Spontaneous 21th day
model of ﬂJ‘LJﬁﬂJ%j%ﬁ%ﬁEﬁ,fﬁ N
immune oy Sy o THRROBHLHBIRTST,  BERSOAE B A A BRE, AN
stimulation }6§Z~T8 JEHHERE DBA/L/ANRUPHIT 0 20 RAERRREE 5 /T s w4 A A8 RA-ILD B4 Ao
H4F CFA+bCT N R, Sy
Al e e subo i AR R R [16]
ale mice aged 6 ~ 8 weeks were subcutaneously It can reflect th Pulmonary inflammation is
injected with CFA+bCIL at the tail on the 0 and 21th days . " "@hect e Lonaly L aTmaion 13
inflammatory stage of the self-limiting, it is not
N N disease and be used for the  characteristic of RA-ILD
5 J%Jﬂ??if?‘l‘i DBA/1 /N5 55 0,21 AR AR study of early pathogenesis,  chronic and
S CFA+BCI the pathological distribution  irreversible progression [17]
Male DBA/1 mice aged 5 weeks were subcutaneously (a5 similar to RA-UIP
injected with CFA+bCII at the tail on the O and 21th days
6 ~ 8 JARMEPE Wistar K BRAMHI T4 0.7 KAEL AN
JFEARABE AN TFA+BCIT
Female Wistar rats aged 6 ~ 8 weeks were intradermal [31]
injected with IFA+bCII at the left foot and tail the 0 and
7th days
C57BL/6 /MR 0,21 RAERMRIRE T i 41 CFA+cCll,
55 25 RAESAE NS BLM
C57BL/6 mice were subcutaneously injected with CFA +
cCII at the tail on the O and 2Ith days, and BLM was X e e 21
injected into the trachea on the 25th da;l/s HE'"E*”?W f@ AR P it 2
AT i 2T 24 1 9 72 oh il
6 ~ 7 JEESHEYE DBA/ T /NSRS 2 mg/ (kg-d) WIS R, B AR T IR E R %,
oy BIMLJESI P O RACF A IIIER 100 uL CPA+ BRI FIIHERG 605 B A% 205 4 I RA”
AR eCIL 45 21 RAERARIREZ ST 100 WL oCIl XithasE 4 ILD $sid 2
Combined Male DBA/1 mice aged 6 ~ 7 weeks were given tracheal It can better simulate the There were many
model of injection of 2 mg/(kg-d) BLM, and 100 pL CFA+cCIl  process of intervention factors in the [20]
P were intradermal injected at the tail on day 0 and 100 L.~ microenvironment damage combined model, which
stimulation cCII was intradermal injected at the tail on the 21th days repair in the course of could not be completely
) chronic progressive consistent with the clinical
5 ~ 6 JRHENE SD KBS 0,14 KAEJRIRES 5 by pulmonary fibrosis, and the  course of RA-ILD
A A AR 0.3 mg TFA+bCIL 55 18 RAESE WIS formation of interstitial lung
5 mg/kg BLM disease is relatively stable
Male SD rats aged 5 ~ 6 months were intradermal injected [32]
with a total of 0.3 mg of IFA+bCII at 5 locations in the tail
on the 0 and 14th days, and 5 mg/kg of BLM was injected
into the trachea on the 18th days
BN AE A A7 I 45
H 3 RA-ILD (¥ 5 2 it
2, I 57 Al g e £
TIEMME 6 ~ 8 JIRHEE DBA/1 /NR A AIRIE 12.5% ODE 471 Fll 35 853 o 3% 5K i J7
RIS FREE S AL IFTH 1 REE RIS 100 pg CFA+cCI, 553 ¥ A T ) i ST R A Bk
Immune JE Bz R 5 IFA+bCI Pathological process of RA- & 7% Al B & HAGR
stimulation Male DBA/1 mice aged 6 ~ 8 weeks inhaled 12. 5% ODE  ILD in human living Operation of this model is [24]
and into the nose for 5 weeks, and received ubcutaneously  environment was complex and cannot
environmental  injected of 100 wg CFA+cCll on days 1 and IFA+bC IT on  simulated, and it was be repeated
models the third week suggested that the disease

could be treated by
respiratory protection and
environmental improvement
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gx1
PRI A TERT Rt R 275 30k
Model type Moulding method Feature Disadvantage References
8 ~ 9 JlIRHENE SKG /N AR I TS 5 mg ZyA JiERE I 5 A2 RA-NSIP
Single intraperitoneal injection of 5 mg ZyA into male SKG  JRFR2ZAE# AL, & I F [33-34]
mice aged 8 ~ 9 weeks R S RAEZ
5B A A M QR v T T o ] BB ANBE K AT 4k Al 1Y
A ;()N 84 }?W’?M M SKG /)N Bl 5 Yk I I TE ST 7.5 my/ Pulmonary manifestations UIP £ ekt £
Gene . 84y . S . . are very similar to human Failure to develop a [35]
. Single intraperitoneal injection of 7.5 mg/20 g ZyA into B 0
mutation female SKG mice aced 7 ~ 8 s RA-NSIP pathology and are  fibrotic UIP phenotype and
model emate mice age weeks often used to study excessive disease symptoms
8 ~ 12 JEIEMEM: SKG /N BAKE I 5T 5 mg ZyA mechanisms between
Single intraperitoneal injection of 5 mg ZyA into female environmental exposure, [26]
SKG mice aged 8 ~ 12 weeks immunity, and inflammation
N e G N7 B ), A
o T i s R SR
%ggr—“ . gy m,%uﬂ&iﬁ,ﬁﬁ:\‘ﬁg
%1 NSIP & & 1 it ;
: e PR3 17 4 F 2t
2,7 FWF 58 RA-ILD 2 Bl
Ay JRAE ’BFEUEH%X\T% Establishment time of the
3647 % TNF-Tg /M Aol A A A 3R 1 A . o
. model is long, the cost is [27]
3647 line of TNF-Tg mouse It can be used to study the . e
. high, the life is short, and
inflammatory phase of RA- the pathological process of
ILD and to eval.uatc the the interaction with multiple
treatment of various . .
biologi L factors of the disease is
tologic agents quite different
8 AR MEE DICC /N 0 B NS (R ARER i i
T RIRESS R ELAE B ) 10 pg CFA+BC I, 56 21,42 .63 iy by e] RA-ILD & 2428
K BZ VRS (AR S | 1 T 1) R % bk L S5 BT ) 10 1B BB i 1 L 76T
pg IFATHCIL ' L s e i /L SR B SRR, ST A
Male D1CC mice aged 8 week were intradermal injected R R E AR ERCEN e T s [36]
S PR 10 pg CFA +bC II (the tail, near the inguinal and It can simulate the UIl; B A S B
Transgenic axillary lymph nodes) on the 0 day, and were intradermal complicated and slow Long modeling period , the
models injecled. 10 pg IFA+bC I (the tail, near the inguinal  gige,e progression of RA-  cost is high, and the
and axillary lymph nodes) on the 21Ith, 42th, and |y 4pq play an important  related pathological process
63th days ] R role in the evaluation of the  of middle UIP cannot be
8 ~ 10 Akt D1CCxDIBC /MRS 0.01 mg CFA  physiological and fully represented
+bC IR IFA+bC T pathological process of [37]
D1CCXDIBC mice aged 8 ~ 10 weeks were injected with  {isease
0.01 mg CFA+bC Il and IFA+bC II
8 ~ 12 Ji#% HLA-DQ8 /NEL & A A CS 45 minx 10
d, 585 d, 3832 d, I F5H 14 R T HEL 100 pe
CFA+cC II, %5 32,40,46 K4y 5l <& W 4 BLM GBSO S i i s . . -
0.5 U/kg. 1 U/kg.1 Urkg ) RA-ILD A% Egﬂif_%‘;‘gﬂgfmﬁﬁcz
HLA-DQ8 mice aged 8 ~ 12 weeks inhaled CS into the It can reflect the RA-ILD [30]

nose for 45 minx10 d, 5 d/week, subcutaneous injection
of 100 pg CFA+cCII on thel4th day and 0.5 U/kg, 1
U/kg, 1 U/kg of BLM was injected into the trachea on
the 32th 40th and 46th days

reflect the RA-ILD model

model after acute ..
after acute ]ung njury

lung injury

2 SSc-ILD zhitE Bt g

2.1 BLMiF5Es
Mok B R EAS ILD 5w F25% , an izl 42

G LT A 2 R LT e 40 B 39 A I 5§ AR
FA5 4k, PRI BLM 8% H T155 SSe #1256 ILD 230,
BLM 5519 ILD DA 1 7 2 5 J, CAE 756
3 KB FEH 7 KIR B w0, T 2T AL 7E 55 7 K
FFUR % JE 78 BLM 45 25 )5 (56 21 KGR S| g™ |
(856 FHORE 2% S 1007 56 2 F, AR A —
VM N TE A R 5 A W 7 SSe-ILD S
A BERIZ) 7 d Jedk A2 RAEN 28 d A ik B4 4

R A s E i POk E R IE S
SSe [ & ILD ¥4 BLM B PN 55 2B AL/ B 3 b
X BER 142k 28 d, /0N S IR R A AR i
A B RAER I S 4 AL, X S MU v BE S TGF-B1
THE X 2B, HAEBE o-SMA R EH-1 .CD8* T
i . CD68" kg4 Mt 2 | A T R W it B
B R SR BRI BLM 75 530 2 -0 e ) o o il 2 o
REHU R T EA 21 4E Ak Ab & W 78 B 5k 35t b i B
A Ham /U PR A BB RO IR 4 Bk
BLM, 8 JH F SZ K AR HL SSc-TLD [ ifi PR i 7R R 4iF
FESEARI T /INERAA Bl 4% B /D AT R e
RIMME S 52 B AU A BRI 90E, R iES T
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REIC R 11 Y it 960 L Kz 240 BE 3 R0 e Bk, DA % Jils 21 4
b, FIE I A2 SSe B .

AR 1 AR 7 8 A AT B AR AR, TR AN R
B SSc-ILD AYFEEARIG R F B, (H 4l F 1ok
B 25 T 2T 4 b e MR — 0 B R H B
o e RGP AT R B AN
2.2 Fra-2 HEEFER

Fra-2 J&fG sk PG B A 1 Kikh— 0,5
YERE LN AN S A GBI, 7 A7 7 A B
BLMAETEE A 1T PR H2Kb 5 o P T
FIK Fra-2 FEPH G54 IE /N BRUAT D36 B o 7 ok £F 4
A By s R R L A A R AR A
12 ~ 13 JE B0 R IRt b B 20 ik A 2 1
A A B PR, Fra-2 $EEE /N RIEA 2

F P i 20 Jok i 4 A, AL NS SSe AH G i B
ik AR, G P RS 3 RS AF: [0 2 R A 5 L P 2 A
ML TR R S A I8 i AN A R AT 4E 4B L Boleto
LELSIg ] 13 R Y Fra-2 B SR D/N B B4R AE N
SSe-ILD, il 1 microCT PFAY % B /N B 4 B 7+ &
il 2L 20 02T 4 £ il 6 2% R AIF 56 i 20 R % ot 4
Jin. Birnhuber % B H3EE KA 0. 8 U/kg 5] &
NG FES Fra-2 /NFUR L ILD B, /) BUi
T RE B AU P 18 A, o o, 5 0 R DX 3 S 39
U,

{8 Fra-2 SESEP/IN RUBAT AT DIAEAEL SSe-TLD 4§
i AEZAE R B e A SC R BUR B 2., i 3 ik
1o P 1R 2 ELREAR ™ 5, 2 WA/ B i, 0 e A
A, SSC-ILD St B i A )7 s il Sk i W3k 2,

%2 SSc-ILD Zhitsin
Table 2 Animal models of SSc-ILD

ok

Model type

TRk
Moulding method

R R S5 3CHk
Feature Disadvantage References

7 ~ 8 JEEEMENE C5TBL/6 /NRIELE 7 d BB E

HEASA BLM, J%i# 0.5 L/h

Female C57BL/6 mice aged 7 ~ 8 weeks were injected
with tracheal BLM using an osmotic micropump last 7

days at a drip rate of 0.5 L/h

6 ~ 8 JERMEE CSTBL/6 /NI S ST 1 mg/kg

BLM (0.2 mg/mL)

% P i %  Single tracheal injection of 1 mg/kg BLM (0.2 mg/mL)
FRLIEY into female C57BL/6 mice aged 6 ~ 8 week
Immune
stimulation 7 ~ 8 MM C5TBL/6) /N AR S TEST 4 Uskg
model BLMSingle tracheal injection of 4 U/kg BLM into female
C57BL/6] mice aged 7 ~ 8 week
6 JAl MEVE C31/He /N RUESE 28 d ETFHE T T 4T
0.1 mL BLM
Female C3H/He mice aged 6 weeks were subcutaneously
injected with 0.1 mL BLM in the back last 28 days
13 JE HEREFIMERE Fra-2 /N
Male and female Fra-2 mice aged 13 weeks
B PR

Transgenic

model WEPE Fra-2 /USRS S 0.8 UZkg BLM

Single tracheal injection of 0.8 U/kg BLM into female

Fra-2 mice

5 RA-ILD I PRAFAEAH

{01, 380 2, 28 BER ] [42]
B, TEH AR

Similar to the clinical
features of RA-ILD, it is
simple to operate, short

PR —E 1 F BRE

Disease is self-limiting

modeling time and low [39]
experimental cost

A LS ey 9 9,

TRERILE BT, IS E B B R, A

5 RA-UIP (005 840 5 AE#OLH RA-ILD gteAn  [40]
AR AN ] 3 J R AE

It can reflect the  Pulmonary inflammation is

self-limiting , it is not
characteristic of RA-ILD
chronic and [41]

irreversible progression

inflammatory stage of the
disease and be used for the
study of early pathogenesis,
the pathological distribution
was similar to RA-UIP

FI B G B2 A E R LA
e A
AT SSe-LD g o EPUURRER
R Autoimmune disease

related manifestations are

Characteristics of SSc-ILD

. . not obvious ulmona
disease can be simulated o P Y

hypertension symptoms are [ 46]
serious, the cost of
modeling is high

3 SLE-ILD zh¥#Ea#g

MRL/Ipr /NG 2 19 SR fk 11 Faslpr 3
PRI A 77 H 14 PR, T B L 86 T 240 i
S A BPUR O RN NERE R AFRER
R E 5 Gao %1 # K BIAE MRL/ 1pr /) FUE

K2 12 WS TF b BE AT v 25 A 3R [R] BR 3 K, Ik
A0 AR A F 32 90 2 i 2 4 AL AR 390 R 58 B e 3
16 ~ 32 JEWS It 1 240 = e e o, S B | I
7 T B8 497 R[] S5 9% AN B2 I AR E v, (H R T
MRL/lpr /N BUSRIRE AT /N SLE 55 SS Bt 2 | Fifi
Pl N INCINE W, &/ R 8 iR = R S Y
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Z KRR 2y S RN, HAG G ILD %
PUAE A g AR A S R SLE-ILD 3l )45
TSR 7 Rl SR LR 3,

5 3k B 4 J8 W s B K BT O BT B A K B OB
(coxsackie virus B1,CVB1) &7 PM 3h4 55 AuL
AR B Y T 20 23 B AR 2T Ak, {H A
- TrEACA 1 A DG SCER A, HHW RIS PM-
- ;lj b
4 PM-ILD Z#¥iREIM2 LD M2 I DAL 7 S5 B
A RZ LA A DG Ta) ST PE M i sh AL g 52 S5k, PM-ILD Sh Bl i FEai R 3,

%3 SLE-ILD 5 PM-ILD 3%l
Table 3 Animal models of SLE-ILD and PM-ILD

SRE S TRk s 3 E =B U
Model type Moulding method Feature Disadvantage References
SLE-ILD 12 W IT 40 th BUA SR A8, 16 W RPORRZ B R AN AR, A
iy 11 JESHEPE MRL/ lpr /MR B & ~ 32 JAR T S AR A v G ILD RIAGE I 4,
ZPHLR Co ; ‘ .
SLE-ILD Spontaneous production of female Lung lesions began to appear at 12 Many diseases were involved, the [47-48]
T MRL/Ipr mice aged 11 weeks weeks, and inflammation was high  pathological process was not clear, and
animal model . .
between 16 ~ 32 weeks the expression of ILD was not obvious
5 PM I PRI BUAR LI, i 20 21
PM-ILD . AT . LA AE AT 4 o
MALD e B RS cvBl ORISR R R 2 Bk
s Fomale shorthai . . d Similar to the clinical Patholoeical diff iy i [49]
PMILD emale shorthair guinea pigs age manifestations of PM, there is athological process differs greatly from

4 weeks injected with CVB1 the clinic

animal model inflammation and fibrosis in the

lung tissue

5 CTD-ILD #ZI5

HHT, RA-ILD R 5L A = 207 FH T rh 2)
T AT R A Y FE T 5T, R 2 05 AL U i
I BT ATH R S
5 RUR I ST AL e (3 o2 |k Be i 5
F T EEZY AT IAYT RA-ILD, H 254 204 2k iy
FARZ 25 A S22 2, RA-ILD 2K sh WAk AL 3=
B FHAE B 24 07 18 R AE W0 3 ) & 95T, Sendo
AU T S BT 1 R A 0 e AR 2 B A 4 7 40 e A
SKG /N Bt A B 7 5K ke 30 il ILD B9 3 5% 5 Miura
STV JE I e A b i 2 TR TR 1 ) 4 A
AIBEA B F RA-ILD AR, — ik T ek e
AIGYT RA-ILD MG R AT PEAG 9T R WATE SKG /MR
BRI JE Ik AT HAT B 1k Bl D e R R AR T
Fif VR 00 A IR IR SR - 5 I 40 i B
HIFE F GM-CSF 5 hi & k5] H20 %t RA-ILD
B BB AR T R, Kb Bt GM-CSF 52 1k 11
Mavrilimumab 7 RA 3% T ad 1T 0 5Y B B )7
3, [ RS R GM-CSF BB SKG /NG TLD, 47 B
T4 2 R 1 T B BA TT R, SSc-ILD Bl A 7Y
[RRE R T 25 08 (R BF 9%, BLM. 15 A5 AU BE A% o
U AR VAR I R A 25 W e ak Je A 2 FLik
A A E R e AT SR Fra-2 B 35 DA ARl ]
T 5T Bl P 3% S R A IR 9T VR
SLE-ILD gh#Bi R i i FH—J7 1 B FOXJ1 & K

ST ] 4 I e SLE fB %% ILD B9 ™ i R gL
FOXJ1 £ 1%t SLE-ILD S35 iy 5 & SRR 7 A
R MMz AL B B T 2 H A B S
BT RAEN ) PM-ILD Sh#s &1 H i T
EBHZH 2L (G B n BB 2B T TR T A

6 it

AR ST N 5L 0 FH 2R 7 il 4 CTD-ILD
AHIC S AR AR AR 45 A, H FTA OC RA-ILD A
RIIBF5E A48 22 | SSe-ILD SLE-ILD 5 PM-ILD A
AR HoAy CTD-ILD sh s BRI 5% i Ab 25 Bl
RS, XM T CTD-ILD &Ll 5 K
IR INE TR 7/ OB RS E el i v ¢ 7 N IR B e
WS T — M LS, H I8 i SR 7 I R 1) 2 4 %
AV, AT BB PR A e O A 1) A i e R DD
NS5m0 sy i) Fh e 22 5, BV SE 50 3 = 30
AFARL B o B 55 bR e 3, 52 2% i INFE BIL R 20 il 22
o SR FH B 5 0 T R ) s ) I S TR B A A A 45
VAR 87 B, E A S 36 ARG, 8 A5 005 55 T B 1Y
B B — ¥, BEEREREAE T
HogiE 5 RN Z 18] ¢ R ALY, BT 2848 a5 AT
Sl —RINE AN, BEH BB T IE R, B
SR B R HLAT 5 2% 1 AR AL RN B AR R AR, A
JAIAE, 9 A 5, 38 5 50K 2 I 2 A BLAR
R EE L B SAH R, H A ] i B — A A 3
ANREAE ) BRI 1) 43 I R ARRAE , 76 52 3 A 9 1
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A —E B R BRI, BT EEAR YR B B S 1 W
G Y WS LR g RO g e S STl tORSIL Y/ XU
SRR 25 b 2 55 5 vk A R 0B 2 PO s G R AT
YRR R, B3 (R I e 2 A sh YA A v iR AT
FHOCAIGT , AR DR I AR FIEAIF 9 B SR 45 K rT B b % 1k
RN RS, R sf i e AR R B AR A AN
2% CTD-ILD &I LTI R R4 s i sh P A | DA
TG b A I DR SIS B0 AR LA
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