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PER AR -6 (KL-6) Kl 3216 75 YL 11 (SP-D) i mRNA 7K ; ELISA 3461 ACPA IgG1 \IgG2a il IgG3 HLik /K F; %
JEPE YL G I b R A AN LA S o-F- T UILEHEE 1 (-SMA) A 1Y ZEf6 ; Western blot K Ill Collagen 1 1 a-SMA [
TR A M AAR M e A 25k, &R A/ A B Il U0 R RS HE J% 68 25 L 1o R fili 41 2 rp 52
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Jili$5<9% (interstitial lung disease, ILD) f& RA fz & Ul
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1.1 ##

1.1.1 34 30 HifEtE C57BL/6 /N Tt 5l
DUARRAE W) HARAT BR A B [ AR : SCXK (52) 2024 -
0001 ], 157 T 2 BB Bl R 2 2] 2 B 22 B I R 24
PRWFIERT SPF KW s . HEEIRIE (22 £2)°C 1%
JE (50 +10) % , B3 J8 B 45 2 YRk, AR UEFR RHF K
o, ARG LR B2 G R 25 352 T 3
VI sE e B2 51 s (At S . PZ-2020-021)
1.1.2 KA Pk R (bleomycin, BLM) (185
B649732) W F LB i T AE AL B A A FR 23 7
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543 A ) ( complete Freund's adjuvant, CFA) |
A5E 4 3 AR ) ((incomplete Freund’ s adjuvant,
IFA) (57%5:7023 7002 ) W Tt 50 1 75 f8 AR W R
AR ] s BCA # e a2 il n) & 30 % spialn) &
TRIzol, IMDM X% 3% & (1% 5. 23225, 4366597 .
15596026 , C12440500BT ) 14 T 3¢ E Thermo Fisher
Scientific 23 7] ; cDNA § #8387 & (25 Q111-02)
W T P Bt v A )RR B AT BRA 7D 5 /N B CD4
FITC .CD19 FITC % EHiIA (185100509 ,101505)
)T € [E Biolegend 2\ Al /N a8 WAL 3h 8 H
( a-smooth muscle actin, «-SMA) $T /K ( 2 5.
AF1032) T 3 [E Affinity Biosciences 72\ H] ; DNase
I .Alexa Fluor 594 75t —$1 (525 10611ES76
35107ES60) Wy T L i 26 LE MR A IR W5 22 W)
% CDI1b HLI& | Alexa Fluor 488 %56 —#i (52 5
333804 .A-11008) % T2 [E Thermo Fisher Scientific
/NF]; CD19 PE,CD11b APC CD3 eFluor 450 . CD45
FITC,CD3 APC.CD45PE/Cy7,CD4 APC/Cy7.CD8
AF700,CD44 BV421,CD62L BV785 i 2\ Hi & (%
5. 115507, 101212, 124223, 103107, 100235,
103113 ,100413 ,100729 . 103039 , 104440 ) 4 T 3& =
Biolegend 23 A ; —H1 i3] GAPDH ,a-SMA FI Colla-
gen | (5875 .:60004-1-1g.67735-1-1g.66761-1-1g) I
T =AY BARAG PR 7] Rl IV (525,
C5138-1G) W F 5% [ Sigma 2\ w]; 25 1 4170 1 571
PMSF 4 24 RIPA (535 : ST506 . POO13B ) Iy
T R R RAYBAA R F]; PAGE B I P#
il 250 & (585 . PG112) W T b I 7 i A ) 2 2
B A BR 2 7l 5 1261 1gG2a , 1gG3 . ACPA 1) ELISA
WA & (5% 5. ml058077 . ml058075, ml058325
ml490375) W T _L- iR AR IR FRA R

1.1.3 AE  FEEAHM(ES: CytoFLEX) Il
T [ DL 5 2 PR R A R ) 5 2H s o 200 B 4 4
ﬁj\ﬁ‘ﬁf{:fﬁ( 715 . Pannoramic MIDI 1T )m@%m%ﬁ,ﬁ;ﬁfﬁ
45 BRI RO PR ) 5 O I AR B R (B
Leica sp8 ) W T2 [E Leica 2wl ; MiAR 1Y (75 ; Infi-
nite M1000 PRO) 1 F%ii -+ Tecan 24 F ; PCR #7141
(%945 . T100 thermal cycler) 4 F3€ [E Bio-Rad 23 Al ;
SCRFDEERE B PCR L ( #15  QuantStudio 3) g T3¢
Applied Biosystems 2\ f] ; fb 2% % H AL (FLZ ; Im-
age Quant LAS 4000 Mini) 4 F & [E GE /A Al ; HLIK
(B . DYY-7C) W T AL AN — A=W RH A IR A
Al

1.2 FHiE

1.2.1 JRAGSRBFFHMGERGESL T
AP R /NI VPR B, il 2 405 o
PBS LA 1 : 2(mg:pl) LB T2 AP EIK LIRA .
W AL RS 2 1.5 mL EP & e I de
SO BCA IR &I R ORI, E
JE T FHIC I PBS K 8 vk B Rl R B A%
AL CFA B IFA il 7L, BRI /N BRUAE SR O
KNG T REBAREBE P95 100 pL i CFA(S mg/
mL) 5 H FIE W (5 mg/mL) Be & ) FL
R, FEE 14 K AR M BE i 4l 2L B BB S
IFA TR A RCFLA A TN A 5, 1E 3 % B2/ RUERS
0.7 .14 REMEBE NS 100 wL PBS, BLM [H
XFREZH /NS O R BRSNS 100 L BLM (1
mg/kg) .

1.2.2 AFRRFFADAMBRG S DE
ZH 21 HE Fll Masson 4 (U] /i FH 3D FHH {15
PN EFR Y] A, HE Y2 @i 4 ¥ 850 br i 4
ANEBAT LR J M AN IR0 I 45 45 T S
JEEFIIAR L BRI B, e S R A BRI | M v 2 A
A R BT TR 3 AN FE PR AR P B 40 DX 43 L oy
P W5 A 1 ~5 Do 1 R O s %
WAL (0% ~10% ) ;2 B NBEEHRAZ (> 10% ~
40% ) ;3 A EIRAL ( >40% ~60% ) ;4 ™
HIGAE (> 60% ~80% ) ;5 Mtk & BEWAE (>
80% ~100% )., bk 2 1 0 4 Hr AR 4 L A il 4 21

A BT IRAL (1 22,0 152 .1 ~3 153 P4 ~
6134 9.7 ~9 15 g >9 4, Masson Je ozl R
5 Image] BAFHEAT 44T IE4T .

1.2.3 AX@maAR K208 T R H I AL
7 (1 mL IMDM 5 3: 3 + 10 pL IRIFEEFIV + 10 ul
DNase 1), 55 7185557 Bk 37 °C 200 r/min fH
T AA R4 55 min J5 0 100 WL EDTA(0. 5 mol/L)
LWL, TR TR A S 100 H i M AF
PRS2 50 mL B0 H,4 °C 3 000 r/min B0
10 min, & E3EW, N 1 mL 20 40 0 240 i 2441 5
min, /il HBSS & 20 mL,4 °C .2 300 r/min &> 5
min, 3¢ V5, il FACS Buffer #2505 B2 x 10°
AZRREIA 50 WL FTIARTE &4 (CD3 . CD45 .CD19
CD11b) H B4, 7K b #EEHEE 30 min, A 1
ml. FACS Buffer i%A °C .2 300 r/min &.0> 5 min,
3¢ LIS, FH 300 wL FACS Buffer Hi8: 4 il 575 I
BURI

1.2.4 qPCR #miAa X AW ey Rk HUWA 4%
1:2 (mg: L) A HBIIN TRIzol 57 2 HL RNA , 7
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WHEASCTXTHAGHATOIE . UK F S 30 min, BES
4 °C 12 000 r/min #5.0> 15 min, FHBRACHH
THREHT EP &, L NEIENREA) 10 )5, %= ik
HFE S min, 1200 WL 47, 208G 2R )i B
W HATFIHRA], EIRFE 10 min J5EL.OBUR E
THIC KA, BRI A SR TR Y S I B, BB TR &), DK
FACE 10 min, 12 000 r /min 250> 15 min, 7+ EP
b B, R WA 500 WL 75% LB (TC
K ECH]) A E] EP 4, T S P % RNA
DUGE , B0 Ja 3 BVE W, R IS R 3 I, 6 X
TULHE, B4~ EP A 10 wL AYTCEEEK TR iE
R RS I R e A I RNA YR B2, ]
W SRR £ A L cDNA |, BETH RS PR S R 5 | 99
HEFTY HGFN qPCR AHXS SE it , KIS KW A - (rheu-
matoid factor, RF) . ¥ ¥ Tk B 5% i J71-6 ( krebs von
den lungen-6 , KL-6) A iliyfd 2 if % 4 8 H (surfactant
protein D, SP-D) Al GAPDH ) mRNA /K-, 5|#))%
FIE L,

®1 319F5

Tab.1 Primer sequences

Primer name

Sequence(5'-3")

RF F: GTTCTCACGGACTTTGTGCC
R: ACCGTGTCTTCCTTGAGCAC
KL-6 F: TCTTTCCAACCCAGGACACC
R: TCCTCATAGGGGCTACGCTT
SP-D F: CAGACAGTGCTGCTCTG
R: TCAGAACTCACAGATAACAAG
GAPDH F: CGTCCCGTAGACAAAATGGT
R: GAATTTGCCGTGAGTGGAGT

1.2.5 iR EFx BUNRIAZF 60 CHEFE
Epﬁiﬁﬂﬁ, 2 W IR M K AL J5 A 0.5% Triton
X-100 Z{RMFHE 30 min, B FHIE IR S PTIRAE 2 W
A 15 min,5% BSA E{EME 1 h, /05 H—$t
a-SMA(1 : 500) . A=#¥ & CDI1b (1 : 400) . CD19
FITC(1 : 400) 5% CD4 FITC(1 : 500) 7F 4 C & i
B, PBS BEL ARG BHUIA, AR 9 —hifE = i
WENCIHEE 2 h, B oL K S Rl B A, e+,
OGR4

1.2.6 Western blot x4 & & K-F HHHLL,
Fie B8 e 4 i A 24 5@ W PMSF I F oK A EE 30
min,%lﬂ‘}aﬁ&_t?jﬁs?@i#% BCA iAF| &7 H 1 &
i il T e i N B R TR UK R, 5%
JBiRE A Wi 2 h, TBST VERR S IEE —H14 Cil i,
UCH TBST PR, # IRF & X5 N 4T 2 h, YeAR, R H

b2 B BA A Image] BAF53HT R FE(H
1.2.7 ELISA 4w oK -F BN BRI I A6
ACPA UL e il 2157 3 b i Kl 1gG1 | 1gG2a Al
1gG3 HUiRIKT- . B EARME ML 25 LRI AL 5
AL, AR S FLAS IS TRV BE AR U 50 L, AEAS LM
FAAEA 50 pL, 25 FILINA 50 pL HEASH B WL
SRS LN A i FL AR AL N R 3k 4201k ) ity
FRICHIRE LA 100 wL,37 CHEIEABEE 1 h, #
TR WK AR EAAT, BRI VE A S 1 min,
FBEVESWOIH T, EE VMR 5 K, BILMAKY
A B £ 50 ul,37 CHOLIFE 15 min, FFLMZIE
W 50 WL, 7E 450 nm PEAALI A FLIOGEEAE

1.3 ZitFEAIE i H GraphPad Prism 8.0 3k {4
YRR AT 8T BURES AL « £5 FOR, A
Bl 1] FL AR ¢ K50, 22 2 B0 1 L 3R B R
Rl EMHr, P<0.05 NESAESGITFEX,

2 FR

2.1 BEHESE SR G E BN R AR5 R
T HE Qetash R, 55 xRN R,
RI/NRAEL T 5 me/mL HUREE TG, /N B il 41
ZU LT B S A B AR L AR I BT 4, A
RUZH /N BRI A 2L R PR (F = 13.68, P <
0.01) JHEIEHL (F =7.00, P <0.05)  Jifi o @il 5
(F=9.54, P<0.01) K F34JE(F =10.50, P <
0.0) SIEHwXMANTRILBEAHE ZS, HYS
BLM BHE X} BB 2 /N SR AL, LR 1,
2.2 BENESESHRGEE/NR N E AT E R
T HE gL EoR, 5IEF X AL i, Bl
/IN BRI AL BT B S PR LT A e
D TS X T RRASORY 5 5 0E B 6 IR ZH oA, BRI ZE /N
BRUART O JUE | JF I AR A 18 B A <00 I ZH 20 B0 L
ML MBS S A S5 R T T O LA AR A
L YR R AN Y Bk S R S e
H IR K SR B ARAES s RS IE R, /N
R AR SEAT, B /NERECE: A B AR R LB AR AL
W2,

2.3 BENESE SR G R BN R A A 4E 1L 43
6 Masson (045 5 /s, 5 1E & X B4 /)N BUAHE
Lo AR ZH /N BRS04 T L B3 T 1% i ) J v
NEE 2 B W 85 6 IR VT 3E (F = 19.45, P <
0.01), BLM FHPEXTHE ZH /)N BRUACAE S i ) J5a #40 E
LB i AR R UTTE . VO R IR, 5
1 o B ZH /N R EE AR 20 /N B At 2L 23 ]
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1 BFHENRERGTES
Fig.1 Lung injury scores of mice in each group
A HE staining of lung tissue x200; B Pathological index score; * P <0.05, **P<0.01, ** " P<0.001 vs Control group.

Heart Liver Kidney Spleen

Control

Model

B2 EEXMRBAMERANC .S EHARRETH
Fig.2 Histopathological changes in the heart, liver, kidney, and spleen of mice in the control group and the model group
HE staining of spleen, kidney, liver ( x 100) and heart ( x20).

B A3E DL S RS A o-SMA Rk £ (1 = 0.05) Fl a-SMA (F =29. 11, P <0.05) % [ ik
9.649, P <0.01), Western blot 53R B/~ , 5I1EH Jin, BLM BHPEXS BEZH /N Collagen 1 1 a-SMA ik
S HRZH L, U ZH Collagen [ (F =29.06, P < WA, DL 25 SRR BURYLL /N BRI IR 0 A AT
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Aefbfiir . ULIE 3,

2.4 BENEFSHHRGEINREDEERN
T qPCR R IUAAIZE /N UG ZH 2 RF KL-6 5
SP-D 1 mRNA 7K 30, bifi 5 15 455 KA B4 I, RF
mRNA 7K 3% i Tt 5 (F =28.98, P <0.01) ; KL-6
mRNA 7K - 3% i T+ (F =54.65,P <0.01) ; SP-D
mRNA 7K P Se FH i J5 BEAR (F =44.81,P <0.05)
L 4,

2.5 IMERMALFHEIXREKENTL SIEW
XFRE A Lo, AR 4 /N BRI AL 2L 50 2 TG (¢ =

3.008, P <0.05)fll IgG3 (1 =2. 664, P <0.05) ik
JKETFE  1gG2a (1 =2.053, P >0.05) 284k T i 3
255 BORAL/INRUALYE Y ACPA HifA (1 =4.252,P <
0.01) KFFE, WK S,

2.6 FHARBHKEMEBINBZABITL FER
D ea SR T NS T S 0 B0 A A N W ol i L A Y R
T 8 8 P A4 i 3 2 A7 il (] 53 v, L DA S A A
(:=4.308, P<0.01)F1 T 4001 (¢ =3.220, P <
0.01) A, BAAK 20 M A6 it [a] ot rhis i o & 3 &
20 45 AR A A X B i i N R R, 5 TR R
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Fig.3 The pulmonary fibrosis tendency of self-antigen-induced lung injury model mice

A: Masson staining and analysis of lung tissue x200; B: Immunofluorescence images of a-SMA x400, the yellow arrows indicate the fluorescent

expression of a-SMA; C: The protein expression levels of Collagen I and a-SMA, and corresponding analysis; “ P <0.05, “* P <0.01,

0. 001 wvs Control group.
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Fig.4 Changes in biological indicators of self-antigen-induced lung injury model mice
A: The mRNA level of RF in lung tissue; B: The mRNA level of KL-6 in lung tissue; C: The mRNA level of SP-D in lung tissue; “ P <0.05,

**P<0.01 vs DO group.
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?10 T Fig.5 Changes in the levels of relevant antibodies in mouse lung tissue
E A The antibody level of IgG1l; B: The antibody level of IgG2a; C: The antibody level

= -

5 40 of 1¢G3; D: The antibody level of ACPA; * P <0.05, ** P <0.01 us Control group.
=
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HEZH /N B B 2, A5 280 A4 /)N BB 2 2 A A (e =
3.749, P<0.01)FI T 4Hffi(1 =4.542, P <0.01) &
EHIN, W B Al AR L RS I E R, AN, 5IE
O IR LB, B A /N CD4 ™ T (1 =4.512, P<
0.01)F1 CD8* T(r=4.082, P <0.01) 4 g L. {5
EWM, HE— X CDAT T 4B AT R, WIUE T
YA LI AR (£ =4. 520, P <0.01) , ifiiH kiddz T
Y (¢ =3.835, P <0.01) MW T M (¢ =
2.794, P<0.05) tefil s H2E S A Git2= 8 L,

X} CD8* T 41 il 43 B & B, ¥ 4 T 4 M Eb 4] % A%
(t=4.908, P<0.01), M HJic1Z T AL (¢ =
2.325, P <0.05) FIZLN. T 408 (¢t =2.996, P <
0.05) il Ft v H2E R A G H= 2 L, 45 RERW,
W S5 /0N B AR A I 477 55 B R A R T 40
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Fig.6 Changes in immune cells
A Immunofluorescence of immune cells and analysis x400, and the yellow arrows indicate the target cells; B: Flow cytometry and statistical analy-

sis of monocytes, B cells and T cells; C: Analysis of CD4 * T cells, CD8 * T cells, and their subsets including naive T cells, central memory T cells and

effector T cells; * P <0.05, ** P <0.01 vs Control group.
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VR i 153 7 , AR 2/ BR300 ) G A i 4 i 1
FEHtE 2 & AR I AL 208 S M 2 i HL AR
i A T 11 DX I I 6 45 F i 3R B 33X 5 RA-ILD
R AR SRR IR TR T 2R () B AL, AR
/NP A B T bk B Y0 9 bR 2L 30 0 1
WAE RA-TLD FB & UL 8] S5 il 2 v e 2 B, 2
G HRRE 22— o BRILZ A, 5T Masson YL {f,
S BRASEAD 21 /I A M 350 1 BT B A ) M T
f’fE’,Western blot 255 I/~ a-SMA 1 Collagen I ik
W2 PR T I 25 4 A & A, X 2 Al
PR UL T80 J5i A il 28 17—~ B AR AIE

RF fil ACPA JZIIfi K 2 Wi X F#r RA il RA-
ILD # AR A B R, RF 2—28 A B4k, EE4F
X} 1gG By Fe F B, Xt RA AU WA — 5 WU Al
S5 (HJE RF IFAE RA 49 MR &8, HoKSE 7+
UL AT A L B AR LA ) B Gy R s R i R N B
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The establishment of a mouse model of

self-antigen-induced chronic interstitial lung injury
Wu Yuling', Xu Qing”, Wang Di’, Hu Shanshan'*
[ 'Institute of Clinical Pharmacology ,School of Pharmaceutical Science ,Anhui Medical University ,Hefei 230032 ;
*Institute of Health and Medicine, Hefei Comprehensive National Science Center, Hefei 230601 ;
*Dept of Anesthesiology ,* Dept of Laboratory Medicine, The First Affiliated Hospital of
University of Science and Technology of China (Anhui Provincial Hospital) , Hefei 230036 ]

Abstract  Objective To establish a mouse model of lung injury induced by self-antigens and explore its pathologi-
cal mechanisms to provide a reliable animal model for studying the pathogenesis of rheumatoid arthritis-associated
interstitial lung disease (RA-ILD). Methods The mice were injected intradermal with antigenemulsion made of
complete freund’s adjuvant ( CFA) and lung tissue protein, and the emulsion prepared with incomplete Freund's
adjuvant (IFA) was used to enhance immunity. HE staining was used to observe the histopathological changes in
the mice. Masson staining was used to detect pulmonary fibrosis. The mRNA levels of rheumatoid factor ( RF)
krebs von den lungen-6 (KL-6) and surfactant protein D (SP-D) were detected by qPCR. The levels of ACPA,
IgG1, IgG2a and 1gG3 antibodies were detected by ELISA. The changes of inflammatory cells and a-smooth muscle
actin (a-SMA ) expression in lung tissue were detected by immunofluorescence staining. The protein expression lev-
els of Collagen I and a-SMA were detected by Western blot. The changes of immune cells were detected by flow cy-
tometry. Results HE staining showed that inflammatory cell infiltration increased and tissue structure changed sig-
nificantly in lung tissue after the model was established by self-lung tissue antigen. Masson staining showed in-
creased collagen deposition in lung tissue of model mice. qPCR tests revealed elevated mRNA levels of RF, KL-6
and SP-D. ELISA tests revealed elevated levels of ACPA, IgGl and IgG3 antibodies. Immunofluorescence results
showed that monocytes and T cells increased, and o-SMA expression increased in the model group. Western blot
results showed increased protein expressions of Collagen I and «-SMA. The flow cytometry results showed an in-
crease in T cells and monocytes in the lung tissue. Conclusion The mouse model of lung injury induced by self-
antigens is successfully established, and T cells and monocytes may be involved in the occurrence and progression
of the disease.
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