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EREAE ", AW, HORWR', R&', EmMF, AEFEL, RERS, x| R4g

L VPG BE 2GR IR IR BE 2B, VLVE A g B Tl \— K 4455, 330006; 2. VLPEPEA I EMEER:: 3. (LGB R
PR b

[(BE] BH KITEMLT HE T 2GR ALEA L B % (SSc-ILD) A 4F 2 tb ey 4E R Lkl .
7% 60 2 C3H/He i ATAML Y A 3B, AL wbik BEAAZ BRI AL, P, S T4, hatRa
S, AAZMADRTHAREZERO. 04 mg/d H 3 % T ik 42 428 R & 5 SSc-ILD A RAEA, B R A5,
vt AE BRI 28 T ok dE BB & 300 mg/ (kg-d) #F, BT AL, F. A FTHLANL T BT H 7. 81,
15.62, 31.24 g/ (kg-d) #H, *BABFAE T ALK 1ml/10g#E T, £21 K, FHAL RS LA HE
Fe & Fo Masson ¢ & W5 ROE R R A 2 09 9R 32 T AL ; Ay ROX B B 20 2209 2 I 2082 & & ; Western
blot i M) € /N L2 P 6 W W B4 & & e W S 4R & 9 78 (BIP) #=C/EBPER%&E G (CHOP) A%
B F kB (NF-kB) i@ ¥ p65 41 %& & KA KF; ELISARM Z DK oid ey F#HE (IFN-y). @46
(IL-6) Fefit LB F o (TNF-a) #9&EAKF, R HEHE. Masson £ ELR B ®, Hafmarbig,
A LR R IR ENER, IRRAAARI, R, KBNS, KMWARES; Mashil
R RN, KRERRALEIGA, A K hmipiZE, SRR, vk RERA R 7
AR FEE KA R AL RT3 A B Y, K miaiziEm Y, Bk RERAF BT AT . &
FEFAKRAA Y, HaPRabi, EAMD R ERAL AR A AR A E, 2FIFN-y, 1L-6, TNF-a
A%, ML BIP A= CHOP & & &2 A K- FH 3 (P<0.05), SAEA 44, whik RERAZF= iR ML 457 1K
WA E LR Rk LR R AR A K, IR P A S R AR A T %, whIE B ERA AR AL
¢35 & A B4 R i IFN-y, IL-6. TNF-a 4 ZAFZL4% BIP. CHOP 4= p65 % & & ik K -F BeAk (P<<0.05),
BAALLT I P R BRI A R A BAK T B K. SR Ea, BAKSTAIK, FRAZADR
B F IFN-y. 1L-6. TNF-a 4% & TRML 7 & T4, BT H S5 F 4 BIP & G &k K-FH BT R
ML Ak, AT (P<0.05), £t BAILL % 7T 5 SSc-ILD AR A ) RR Bk 20 R R 2R 4R 4F 2 fk, 2
VERAUH T e A B 40 K | k) NF-xBi@ -, Stamdpd) MM Bk, &ML eitiz,

[REIR] AL, RAMMR; BT H; ARMEE; ZET B

AR ALSE  (systemic sclerosis, SSe) J&— HATYELYEAk, dE S R K, I 2R A
B St g g 20, HARIE S J PR A zeE M [a) B T (interstitial lung disease, ILD)
S SSe BERFE WA IFEZ —, WEFRESETH

HEEWA [HFE [ RPIE4 (82305162, 82260912) 5 TLPE 4 [ 4R > [ = FOR
J o I ¥, af | 3
Bl34:(20212BAB206061,20232BAB206145,20224BAB216098 ) ; %EJ?’.% R A 2 SSC TJ?%’?EPFi
TTPG 44 I R FE 8 B 00 H (20212BAGT0038) 5 1175 4 20 7 JTFh 2% Fegs” Jumk, ILD v IHJE T BT PR i
FARBFFLIUE (G112200912, GJJ211220) 5 9175 45 TLA: £ R 2 Bl W5, SScZ=4g ANz i H &, WPLAEL I . EX

k&l ot { (202210778) 5 H e 5] 5 4 07 B 3 % B B 4 A . [ .
0 IDHOI096) ' s FERE, AT B . RN, T
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2 2R Gt T L0 A OC 8] M Al (SSe-ILD) 1)
AN B, FETULT B IR AR
BRSO RPN e ARIRTET R T ] 5 4R
Aefk, QNI 7RI A, IR R D)
HLAE P AT 6 38 k184 56 i B) 70 5 4 L A4 A S b
L3 & SO AR AR 7 S E =R AR i L v R
LI BT (endoplasmic reticulum stress, ERS)
N ST R A, W b - AR, AT
KAFPUM LR EAL/E T o SSc-1LD & UL 2H 2L 9
PR HY 55 il 27 e AL AR —50, HnT R ARp Rk
L5115 N v 1615 7 S TS 1 A N
P BA DL R B AL 2T 340 J 2 F T SSe-1LD [IRYT -

ERS J&fili £F 44k 1 4> AL 2 — ' Hop
K7 kB (nuclear factor kB, NF-kB) {E5i@ g2 H
A Z RN SR PTG PR () SRR FE R, NF-kB 1934
TP A AR . AT SR MG A . SRR
i | FE R BEARA5 FIRE SRR, AT AR 28 i ] J A i
HWNIEF AL " ASBFI0K 3 T NF-kB {5 5 3 5
L Z2 3 Ak 219 %5t SSe-TLD #5570 /| iU 25 28 14 J5 9
I R T AE A B R, G AT REAE FMLE] . A
SEES VLI P R 2R AE S B st (fR B
FL S . JZLLSC20210031).
1 MRS
1.1 &4

C3H/He MR 60 H, 6 A, K& (20+
2) g, W B b a4 A LS5 S E AR FRA ],
SCESE Il ATIE S . SCXK [ 5% ]2021-0011888.,
T S FULP P B 2 KL s R s, T
(22£1) °C, AHXNRE R 50%, BRI,
1.2 %y

IR AR : KB 2 e, AR ¢, W
3g. MFE2e, BUEE30g. FISFF6g. KHE3 g,
W9, L¥HO6g, BE9g. 2149 JIIE9g.
B 6 go LY s B K27 B i = B v 24 4 551 ==
A e B S R 2 i 4 o/ml, BEF, 4 CIRTE, I
ARG BE . AR e B 2 (58%5 . H20133376, db
TR RPN B A RN FD) o
1.3 EZRXANEAME

R Ok 5 & (15 mg/37 , 485 : HH20171103,
HAL 25k 24t), I PBSZE vk (pH=7.4) B
il B B R 3 mg/ml W, BT -20 CUKAFH IR AT
DABRF| & (15 . CW2069S, FfE N2 L)AL
HAWRAF); 4% T HEHEE (185 BL539A-1,

Biosharp /A F] ) ; MM & B M 2L F & (%5 .
A030-2-1, FEItEAEYARAFR; HE Je 63K
& (585 1120, b REEREARAA) ;
MASSON =B ey (1575 DCO034, JtnT il
EYFARGRRAF); AN ZE6 (IL-6) ELISA
RA & (185 MM-0163M1) . & 3R 4E A T «
(TNF-o) ELISA 51l & (9585 : MM-0132M1) .
v TP 2 (IFN-y) ELISA i) & (1845 : MM-0182M1) ,
VLN S AR RHE AT IR A R, BCA 2R 1 ks i
A& (]85 G2026) . RIPA Rl (1855 .
G2002) . A FERTTE A 78 (BIP) —41 (1855
GB11098-1) . p65—#t (475 : GB121421). HRP-
W EH i (H85 . GB23303) . HRP- 1L EHi /)
155 . GB25301), ServicebioZ\#]; C/EBP [6J &
I (CHOP, %85 . 60304-1-1G, &l = J8 A= ¥ 4%
RABRAH)

AL (5. 1150H, FEE3ERAF);
A R E DKL (B15 . D3024R, DragonLab 24
")) ; PRI (A5 . RT-6100, Thermo Scientific
N TEHHEKAL (B15 . SVE-2, Servicebio 24
) FEEIH KA (H15 . SVT-2, Servicebio 2%
Al AR (5. 6100, CLINX/AH]).
1.4 sh¥hoabhEsyx

K BB AL 3R 20K /N B3 Ry v BEZH | A
4. MR e SRR L AL . L ElE AL,
T4 10 Ko BRXFIRASN, HARK AN S IOk
[10] A, K5 C3H/He /N T Hh o 25 Bl Je AR
B, PR R R A R A B B 0. 4 mg/ml,
B2 RS0 1 ml, LTRSS 28 K, #EE SSc-ILD /)
FRBEARL . X2 /N R 25 T 45 1Y PBS JE N ST .
JELUFPRIESR " TSR . 1) PG HE, Masson
Yeft on, AR/ BURZ R 0 e 2T i s e 1 22
TEARMHH, HEFVE %, Y R 2R T
NRIWEZHE s 20 20 e H B o6 (] B 348 B 1A 2 1k 4
MBS, I ZS R IR . 2) BRE/IN B R
AUl U S BRI R /N B, 22 5%
HagitEE X (P<0.05).

AR 9 HU/NRIERBIRLY), ke mZ
8 K, Wi kLA k. . mAlEAsS 8. 8. 7
).
1.5 F#FE

R B, AR RS S/ RAARR R
Fefd ™ P, R e mrh R 4L T 15.62 of
(kg-d) #EH (NS5/NRMESGIE), Rz
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K. mAI AL TWEET. 81, 31.24 ¢/ (kg+d)
WY, AL THYEBINO0. 1 ml/10 g; MR
TR E AR 300 mg/ (kged) HERE; XFHRZH .
BRI /NE 25 T AE R K 0. 1 ml/ (10 g-d) TEH .
HAESREE 21 K,
1.6 MAERIGAFA T ik

HJa—UHE B RS EEOK, WHB . ARk
M5 ml, FEE.OHL4 C,2E416. 21 cm)5000 r/min,
B0 5 min 5, BUMIEFRAS, -20 CUKFEDRAE. &b
FE/N B AS . B TSRO AL H T emX1 em 2
JRbRA, —pRTWAST, —BRT 4 PR
W, FR R s A B RO, A AET
WA, HMHIRT 4% PP ESAR D
1.6.1 HE # & . Masson 3 &  Fz Bk il 20 21 28
4% bE PSR 2 . A S . YR, 4T HE
J Masson e 6, #3070 & U 5 2B BRIEA T
1.6.2 EmBAfiAmiEBAaRAZTMNE BN
290.3 ecmx0. 3 em B [ R A ZE Ml 2 4000 172, A
T ER K 4D 3 SR AF B AR 109 (203 o FH R I 2 R
R & R U AT AR, R R =
(M5 DE-Z=EADME) / WrEDE-ZHA D) x
T o it VA R AR AR B /T I S A T
1.6.3 ELISA # i f2 7% IFN-vy. IL-6. TNF-a 4
F PRI P ELISA S5 A, il vE ineEn
fity, WEIEVES, nBER . ZakRNE, FHER
IXAE 450 nm K E ROGEE (OD{E) , 1A
A IFN-y, 1L-6, TNF-a/KF-.
1.6.4 Western blot 3 # | A 28 22 BIP. CHOP.
p65 & & A AR IAMA LN 1/4, FREJEE
EPASHBTRE . A RIPA 240 JL RSBk, WFBEHL
MBS B A5, 4 CIHAL 30 minJ, fdH R
B LA 12 000 t/min B0 30 min, B EiER, il
JH BCA iR 76 I K M 562 nm £5 4 F I 5E & 14 OD
B, R R, ik, B, HHH . e —ht
[ Z B —Priua 5, % UF Hedl 4 50 A ACTIN
(1:3000). p65 (1:500), BIP (1:500) FICHOP
(1:500) —HiMBW, 4 CrbmmaE ], Ve,
H 91 [ACTIN, BIP il ABR AR IC 1A% —
Pt (1:3000); CHOP, p65 il A BRAR B b ic 1h
PLER TP (1:5000), FRWFF 1 h] . VeI Y
SEOLUR, MR RS RS A KE S HT At (alpha-
EaseFC, Alpha Innotech 28 & ) & K14 43 B 8K 1
(Adobe PhotoShop 2021, Adobe 23 ) 43 H7 B4 1%
B, WA A S NS 040 A, SRR R

HEZ 3K,
1.7 %itFFx

K HI SPSS 22. 0 BAFi#EAT 7 o tHE TR
(¥xs) TR, HAFAIER 0 H 5 2555 We 8 22
ST, PP HLBCR I LSD v 5 AR IE 252045
P R IR RIS 3 . P<<0. 05 W2 A G812
B
2 #£R
2.1 BA R4 LHE & Masson 3 8,4 R

BI1, K27, XTHRAERAARLE . B
2. BWIZE . DIRIZAR W R 4504810 B2 3k
KPURNEE, TR KEICE Y i, B JZ
ISR, RIRA4EN B R, a2, HF
GIEE, ¥, R B Z; SERA
B, LIRS BRI 2R A E O R R, B e
FESCY BT S, HR )RR WL IR, R AT
AW b, HEFNERS , YAk, 58120 it B dd o
s IR ET 45 50 e 4 85 O TR B A e
S F AEHE SRR, FLEE AR, I A RE R
BRI, BRWIZ I, RUEAMIA W, 2—
e i3 = i i SO B 2 o7 SN =71 =22 Wl
B, H5MAER AT ROEAAH Y .

2.2 &4 K A4A 4% HE B Masson % & 45 %

B3, K47, X RRZE /N B 20 2 25 4 50 0
B, iyl B, JCEH B AR AN AR 5 AR il
AU I B S ) R PR A S 1, R R i A A
AL A RIEAMRE ; SERA R, mAREe
V] 2L 1S Jir 2 A 1 A W /b, S 2 R T D
MLz . AR 2, R ST 4R A s
B RN, B B RE R, R
i g2 P70 N =B S I S T = ] 1 | YT
ST REAR Y
2.3 Z-zm0)s BB K BT 2B 4R 5 I R UBR A AR

F1un, SR A, BIRUZH B kA U2
AR TtE, A AR e AL RE AL AR A
e ) i A A R R S = T (P<<0.05) .
i kS o U o [ T L A E R 1 b/ A 77 (o e
R UM 2R & AL, IR AR PR
A H S R R & TR (P<0.05). St
AR HRZ A, MR A 2737 i 0 i 2 R Bk L S
AR wTtE, WL 745 7 AL 4 SV =
R SRR (P<<0.05). WRIM1LLF 17 4% ) & 41
M LbEe, KRHLURIN R & K 22 R Egt
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Figure 1 HE staining results of skin tissues in rats of each group (x100)

s

X (P>0.05); ML ET 17 v i) i 20 il 2 20
BRIl =R & L TR LAk, mRlEd (P<
0.05),
2.4 B Rk IFN-y, IL-6. TNF-a 43 b4k
F2oR, SRR, HARL AN R
IFN-vy, IL-6, TNF-a & & 7H5E (P<0.05). 5
MERYZ e, mE AR e B2l AR Al 217 a0 e 4L/
LI % IFN-v. IL-6. TNF-a & & ¥R (P<
0.05). SukdRJe Al thi, WAl fber 745 a4
/N BRI TFN-y . 1L-6, TNF-o & ¥ TR (P<
0.05). HiMfifber @il mal thi, ke
%, FF AN BUML Y IFN-y, TL-6. TNF-o & &

= T =
b A A B (Sl k= Rk
e O SRR IR R LT 4
B2 SR IR L Masson Y255 (x100)

Figure 2 Masson staining results of skin tissues in rats of each group (x100)

B

L £F 3 R

Bt (P<0.05). WMifLLF AR, dil A d
[ HHE, #fatnzE R IEgit2EE L (P>0.05),
2.5 B JMLBIP. CHOP & p65 % & & ik
KA IR

#3378, SXTIRA R, BRI, RILLr
KR 5] 4 i 26 23 BIP Fl CHOP 45 14 2 3% 7K 7 W 4 7
f (P<<0.05). SHERIVZ Fb#, mbAlE e R 4l i
Jili 4k £F 17 12 75 5 41 BIP, CHOP Fil p65 25 1 251y
TR, AL R4 BIPEE R38R (P<
0.05). SntAEJemmd] s, MM ber A IR &
BIP il CHOP # (1 R ik FH i, il M Ak 27 7 K5 i 40
CHOP#EHFE LT (P<0.05). SiEMLLT 7K
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B3 H4/NRMHS HE Je g H (x100)

Figure 3 HE staining results of lung tissues in rats of each group (x100)

T £ ) ]
T WEEEHER R4

R T AL

T Mt 2T v ) B 4L

4 F/NRIT L Masson Y45 R (x100)

Figure 4 HE staining and Masson staining results of lung tissues in rats of each group (x100)

R AUV BR B2 SO =R 5 LU
Table 1 Comparison of hydroxyproline content in skin and

lung tissues of rats in each group (pg/mg, x+s)

21 51 UL i e filiZ 2
Xof B 4 2.81+0.72  0.60+0. 17
AL 3 4.25+0.47"  0.710. 03"
MR JE B 2H 4 2.700. 83" 0.75+0. 03"
AL LA AR i 21 3 2.74+0.50"  0.66+0. 10 ¥
TR AL 7 bR a4 4 2.89+0. 68"  0.59+0. 06" *’
LA £ e 70 2 4 3.46%1.597  0.69+0. 04" 9@

W oa) SXIRAE, P<0.05; b) HHEEALE, rP<
0.05; ¢) SmtAEJemide s, P<0.05; d) Sikifiber i
i, P<0.05,

FlE g, R ER 7 5] 4 BIP B 1 Rk
%, WAL £F 37 5 37 5 41 BIP Al CHOP 25 4 ik /K
B REML (P<<0.05); IRfALZF 7 7] &2 20 BIP
AR AL FEM LT 7 PR Ed (P<
0.05). #&4/NEIGAL LI BIP, CHOP, p65 & [
LUK [T DL 5
3 it

(FM - Eigk) B “KIER=S&E, AW
PR ARKIEB A R KO, s SR T
RV FE” | TR B ORI . R
INAIARAR Ry, an (KAl - FORkE) & I
AC, BT, Nl Prigss, &I
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F2  AA/NEUMGE IFN-y, 1L-6, TNF-a & & K
Table 2 Comparison of serum IFN-y, TL-6, TNF-a levels of rats in each group (pg/ml, x+s)
2851 AL IFN-y 1L-6 TNF-a

Xof FR 4 10 785. 65+16. 45 122. 31%3. 76 848. 69+42. 35

R L 9 1169. 26+23. 73" 164. 89+7. 39" 1213. 86+26. 14"

e[ EA LT 8 902. 62+18. 827 127. 96+6. 97" ) 899. 55+44. 029

WAL AR k2 8 1152. 02+30. 14 < ¥ 163.26+5. 599 < ¥ 1081. 96+43. 459 <

R 7 v 2H 8 1187. 63+17. 38" < @ 159. 97+4. 07" < ¥ 1219. 4320. 86" <

Al ) i 2 7 992. 06+31. 529 > ¢ 147. 1342, 14929 1061. 56+135. 10" )

TE: TFN-y, vy THE; 11-6, HAEANZE6; TNF-o, MEIRIEN T o,

a) SXTRE4IHER, P<<0.05; b) SR HE, P<0.05; ¢ SMAEREIALE:, P<0.05; d) SRk mEREdkE, P<0.05.

R3 SUUNEITAIZIBIP, CHOP 1 p65 & 117615 KF LAk
Table 3  Comparison of protein expression levels of BIP,
CHOP and p65 in lung tissue of rats in each group

(/actin, x+s)

2151 B BIP CHOP P65
X 2 3 0.37+0.24 0.31+0. 04 0. 48+0. 21
R 3 0.97+0. 45" 0.82+0.52"  0.63+0.32
MAEJEmEZH 3 0.43+0.03" 0.41+0. 19" 0.40+0. 15"
WIEL % 3 0.87+0.35Y ) 0.73+0.41V 7 0.54+0. 25
I 4
WIikL 7 3 0.66+0. 19" <9 0.5620.29 0. 49+0. 21
R 2
WAL 3 0.3520.10” V¢ 0.37£0. 12” ¥ 0. 42+0. 01"
il

. BIP, Hi%WEVHY5 214 78; CHOP, C/EBP[RIJEEM .

a) SXFHR A, P<0.05; b) SRR L%, P<O0.05;
¢) HutAERENA L #, P<0.05; d) ik iz %5 4 L
B, P<0.05; e) SNtk hiladl iz, P<0.05.

A B C D E F

78kDa BIP

30kDa CHOF
T N — G —

63kDa pas

— N — R ——

47 3 4
HD o a— - W — w— ot

IE: BIP, F%#HR &1 78; CHOP, C/EBPRIJHE; A,
XPHEZH; B, BAUAH; C, MEAREEAH ; D, R ALLF AR =
E, MMfberzrbh R gl F, ez s gl

B5 A4UNEIZZUP BIP, CHOP, p65 8 1 HLvk A
Figure 5 Electrophoresis of BIP, CHOP and p65 proteins in

lung tissues of rats in all groups

FIRT IR AW, UL (R - ELEES
Fi) H: CKIER T8, WAE T, £

EIRE” o Bl 44 i LT (B Emg ). (&%
ZIWG - MEF &4 SE R KE) hidgk: Bk H
S, MEMER”, (BN - iz -
WBKIEIR ) 48, IR m Az, HAR
W, iR, MEEC DL B ERANE] T e R il e
7, ULHIIEAAAE BRI . I ER B, M5 KT
MR, REBWREAETM, Mz REEE ",
TATAN, REHARE, ANEKIERAT, JaTm
TE T Hl s BLARGRE, PHEETERE, Jefiidepr, &
A I Bl R Z o E o 5% BT UL, BH EE E T
PR H. 4578 R SSc-1LD By FE BRIl . EFXT AL,
FATIE F IR AL ZF 36 T AR o %05 B BRATZ 1|
BN, e, Top, e B AR .
Horp, NEWSMATR, B, g e ik, T
TEIMAA LS SRPFIMEIE, JEERAZ ShEEfE, Ak
gy (Cnsbde . ) AL, BRI
%, @R, HESER 2L

AR5 HE Je 8, . Masson 42 605 B 25 5 M R Il
SRS ESS RN, BRI kA1 20 Bt ZH
LU IR A R I, IR R IR . [F]
B, AL R AR S I B, 48R SSe-1LD
NFGERL Y . Gt 25T RS, AR A
SRR AR I JER ZEL 280 T it 2 2 e g G D T i 4 A R R
YRR, [ B S D g R ZH 2 i PR R
i, PR O A R R L R AL . IR AL AT
b e R 2 AT T S b /D SSe-TLD /)N B ik K
JIits 2 2 P P S S 2T 2R TR K, 92 I 98 i 200 f i i
FLIR AT AT 17 v 750 8 4 ] 5 B 3 s 2D SSe-TLD /)N
BRIk R 2 2 rp B R I 2R % 1. Sk Je 2
Fe, TRATARET 37 7 2k R ik v 2 i R
BERCRANY D il 2 20 R I R S )T
BOEL. IL, IRARLR L R AT R AL
FlE, HARS PG AR BREAAT Y
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ERS E 8 UE B AT LU AT NF-xB FI0E & A -1 %
RIEAS S, T NF-kB (93805 7T 5350 Bz 4 5
i, HEI)E shAr ek U, ERS v] @i fi oF 1 Y
Jili s b R AR PR T AR RAE RN . S -
[ TR A . WLSCET 4 40 43 fk Fn M2 565 40 A
AR, S5t fe 7, AR Y R
B CHOP 3 33 {1 1% M S AR A, B0 T U NF- B il
B, MR E i, 25 ERSIAS
B i 21 2 Ak o ML 2 R 3 3 4 ) ERS 14 R A 45t
P, FEVR PRSI BEWTAE 2 17 S 1 T AR v 1
UM, DI el R 2R s 0 2R M A
AL B, IRILER 7 7 g S Al e
20 ¥ 0] A7 & BIP, CHOP By 21k, M7 ERS.
Pk, msrl R AL £ St Al Je B ¥y v fe i ik
P ERS 10 &R H

PN I Bl S SSe-TLD 21 4k A i Ji2 11—~ B B
B BT ERAREE P M IL-6, TNF-a S IFN-y
0 SSe-1LD £F 4 Ak szt 7 v Y 51 B2 SR A IR -
Horpr, TL-6 fE 08 S LT 2 40 0 LA £ 4 40 i
(i il N A W 10 S i ) A b e a4 A A s
T, MR IL-6 SZ ARBTAARBHL T IL-6 DhfE, AEW] iR
Ik 8 22175 5 1 SSc WS TR LA 1 4 20 i g i
IF e il £F 44k . TNF-o 5 SSe 25 I 4H %, SSe
FEE 1Y) B R 82T A 240 R P Bz 200 L PT 4 TNF - 3%
6 2V, TNF-o i 8 1 AT dE i e Th ek, =510
PRI SRR RO VAT S AR 2R g
S5 ETAR AT AR Ak K R R AT AL IE R, SSe
KR 1) 2 R BT A 240 R RPN B 20 B T % TFN -y L
T 20 NEAE R R 8 E B T RIS IR B R S
2 2 /)N BB AR I35 T IFN-y . IL-6 [ 3235 7K F 27,
IR ] R 25 45 2 20905 AH G TLD S8 VS TNF-o /1Y
FRKF P, ELISA 55 8w, TR f £F 17 45 71
T 2l SR JE R A1 34 7T 5 5 ARG SSce-TLD /N BRI
HIFN-y, IL-6. TNF-a 485 4K 17K . R,
TR A LT -7 5 MR JE R ] e 1 Bt 4R 1 & PR B Kz
ok i 2 Ak A 1

TR 1) A A A T ] SRR P R AR L it i
R AN A R AL T, SR 2 R R
Wi, SRR A KRR RAE R T, X — RIEIE
R FEERE AT . NF-kB & BA 2Rk St
PETRAE A SR PE IR T, NF-kB 19300 5801 iz 4m
Wiy, RUEFAEAMIGTE , SERTARAE, SLIRHE
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The Effects of Wenfei Huaxian Decoction (i fiti{t477%) on Pulmonary Fibrosis and Endoplasmic Reticulum

Stress in Systemic Sclerosis-Associated Interstitial Lung Disease Model Mice
QIU Mingliang'?, XIONG Jiali’, XIAO Chenxiao', ZHOU Xinzhu', MO Lisha'?, KE Shiwen'?, ZHU

Guoshuang’, LIU Liangji"*
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ABSTRACT Objective To investigate the possible mechanism of Wenfei Huaxian Decoction (i&Jifift4F4% ) in treat-
ment of pulmonary fibrosis in systemic sclerosis-associated interstitial lung disease (SSc-ILD). Methods Sixty C3H/

He female rats were randomly divided into a control group, a model group, a pirfenidone group, and low-, medium-,
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and high-dose Wenfei Huaxian Decoction groups. The SSc-ILD model mice was established by subcutaneous injection
of bleomycin solution 0. 04 mg/d into the back of mice for 28 days in all groups but the control group. After successful
modelling, the pirfenidone group was given pirfenidone capsule 300 mg/(kg+d) by gavage, the low-, medium- and
high-dose Wenfei Huaxian Decoction groups were given Wenfei Huaxian Decoction 7. 81, 15. 62, and 31. 24 g/(kg-d)
by gavage, respectively, and the control group as well as the model group were given normal saline 0. 1 ml/10 g by
gavage, for a total of 21 days. At the end of the intervention, HE staining and Masson staining were used to observe
the pathological changes in the skin and lung tissues ; the hydroxyproline content of the skin and lung tissues was
detected ; the protein expression levels of endoplasmic reticulum stress-related proteins glucose-regulated protein 78
(BIP) and C/EBP homologous protein (CHOP) as well as those of nuclear factor kappa B (NF-kB) pathway p65 were mea-
sured by western blot; ELISA was performed to determine the expression levels of interferon gamma (IFN-y), interleu-
kin 6 (IL-6) and tumour necrosis factor alpha (TNF-a) in serum of rats. Results The results of HE and Masson stain-
ing indicated that compared with the control group, the dermis significantly thickened, the number of collagen fibers
significantly enlarged , and the number of inflammatory cells significantly increased in the model group ; the lung
tissue showed a marked inflammatory cellular response with massive collagen fibre proliferation with inflammatory cell
infiltration. Compared with the model group, the skin tissue and lung tissue collagen fibre proliferation significantly
reduced and inflammatory cell infiltration reduced in the pirfenidone group and all dose groups of Wenfei Huaxian
Decoction , and the effects of pirfenidone group and Wenfei Huaxian Decoction medium- and high-dose groups were
basically comparable. Compared with the model group, the content of hydroxyproline in skin and lung tissue, the serum
level of IFN-vy, 1L-6 and TNF-a, and the expression levels of BIP and CHOP protein in lung tissue increased in model
group (P<<0.05). Compared with model group, the content of hydroxyproline in skin tissue of pirfenidone group ,
low-and medium-dose Wenfer Huaxian Decoction groups decreased , and the content of hydroxyproline in lung tissue
of medium-dose Wenfei Huaxian Decoction group decreased. The serum level of IFN-vy, 1L-6, TNF-a and the expres-
sion levels of BIP, CHOP and p65 protein in lung tissue of rats in pirfenidone group and high-dose Wenfei Huaxian
Decoction group decreased (P<<0.05). The content of hydroxyproline in lung tissue of medium-dose Wenfei
Huaxian Decoction group was significantly lower than that of low-dose and high-dose Wenfei Huaxian Decoction
group, and the serum level of IFN-vy, IL-6, TNF-a in low- and medium-dose Wenfei Huaxian Decoction group
were higher than those in high-dose Wenfer Huaxian Decoction group. The expression level of BIP protein in high-dose
group was significantly lower than that in low- and medium-dose Wenfei Huaxian Decoction groups (P <<0.05).
Conclusion  Wenfei Huaxian Decoction can improve the skin and lung fibrosis of SSc¢-ILD rats, which may act
through anti-inflammation, inhibition of NF-kB pathway, and then inhibition of endoplasmic reticulum stress, which
ultimately blocked the fibrotic process.

Keywords systemic sclerosis; interstitial lung disease; Wenfei Huaxian Decoction (i fififk47i% ) ; endoplasmic reti-

culum stress ; nuclear factor kappa B
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