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554 S E H S100A4 REEF/NBIREME
MK GRE*

A, N, RT W, THEE, R, XA, 2%
(ENERAFHMEER 1GABKE S, 2. EFRFR TS, FMN HFF 550004)

HE . B RT3 4145 25 4% G S100A4 £ ik f2 IR & o 2 48 3 A AR 45 F 49 & SR 2 69 R 42 AU |
FiE AR EREADR, *ﬁﬂ\ﬁﬂﬂihﬁﬁﬂ#NldosquC?ﬁ%ﬁ WE R sk A i 2A 4R, BCAR G &
SEARI S B iR B GRE BEIR S R R R IS A I S100A4 Z & 885 A P43 &3 46 ) KRR
KIE; FIEA LT KN AT SI00A4 & G Fo ' 215 & 8 Occludin &2 H /}t Western blotting 44 ] # S AT T
FogEik, R 5 Condlibik, LPSA/ D AMEHERREFGRESSZH(P <0.05), 5 ConZlitik, MS100A4
RFEZFRGHFZEL(P >0.05); LAARNFEEER DT, ML AE L L mMIEEHFILS100A4, B LIPS
S100A4 £ 3E5 4% Con 289+ % (P <0.05), Occludin &i% %% Con ZLFAK( P <0.05) ; Western blotting 4 LR %, LPS
20 STAT3 A MAPK3 &A% Con 28713 (P <0.05) . 5 LPS A4, Niclosamide FRALEE 7 A sk AR AT 3L A%
b & 9 B8 S100A4 R i (P <0.05) , — & A2 LI & Occludin & A #= T i STAT3, MAPK3 & ik, & it
Niclosamide 7T 4i# ¢ STAT3. MAPK3455 T S100A4 F= L3 Occludin £k, # 42 fEAK Ao JiE 48 3 ARG -
KR . MRFEAE WA 5 A5 AF G S100A4 ; S ; BB EE 550 T
FESES . R459.7 XEkARIZED . A

Inhibition of calcium-binding protein S100A4 expression may
alleviate sepsis-associated lung injury®

Chen Ke', Mo Shi-hui', Zhang Ding-shan', He Jing-jing', Yan Shi-rong', Wu Tong-qian’, Yu Fang'
(1. Clinical Laboratory Center, 2. Clinical Research Center, The Affiliated Hospital of Guizhou Medical
University, Guiyang, Guizhou 550004, China)

Abstract: Objective To explore the significance and potential regulatory mechanisms of inhibiting the
expression of calcium-binding protein SI00A4 in sepsis-related lung injury. Methods Sepsis mouse models were
established, and some mice were pretreated with niclosamide. Bronchoalveolar lavage fluid and lung tissue were
collected. The BCA protein quantification method was used to detect the total protein concentration in mouse
bronchoalveolar lavage fluid. ELISA was used to measure lung S100A4 protein levels. Hematoxylin-eosin staining
was performed to evaluate pulmonary inflammation. Immunohistochemistry was used to detect the expression of
lung S100A4 protein and tight junction protein Occludin. Western blotting was performed to detect the expression of
potential signaling molecules. Results Compared with the Con group, the total protein concentration in the
bronchoalveolar lavage fluid of mice in the LPS group increased (P < 0.05). There was no statistically significant

difference in lung S100A4 levels compared to the Con group (P > 0.05). Immunohistochemical staining showed that
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bronchial epithelial cells in the lungs of mice in the LPS group had high expression of S100A4, and S100A4

expression was higher in the LPS group than in the Con group (P < 0.05), while Occludin expression was lower in
the LPS group than in the Con group (P < 0.05). Western blotting showed that the expression of STAT3 and MAPK3
in the LPS group was higher than that in the Con group (P < 0.05). Compared with the LPS group, niclosamide

pretreatment effectively reduced the expression of SI00A4 in bronchial epithelial cells of mice (P < 0.05), to some

extent restored Occludin expression, and downregulated the expression of STAT3 and MAPK3. Conclusion:

Niclosamide may downregulate S100A4 and upregulate Occludin expression through the STAT3 and MAPK3

signaling pathways, thereby alleviating sepsis-related lung injury.
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A LR 2 1 AR 5 DL 14 JER S PR 0, P o i
AW e R AT, 2020 4F [F 4 40 58 8 W
YA IT I 57 (intensive care unit, ICU) 5038 i 7~ , Ho &
W R 20.6% , 1 W S8 FE ol 35.5%, 7 B H A] Gk
509%" . JeEE IAE AL A 44 , IR g LI R AT H A s
T BE Ay, 2 M PR 7 KU, SR SR 28
P, e 7 IRE FR R R LR 45, LS R WS 2
YA SEH, B IL , TR T fiff e 27 I A G il 5 473 1T g
PRI A SR 1Y) UL

S100A4 J& T4545 & 8 [ S100 Kk, e —Fh £ 1)
REMY /MR R (1, /I 2 5 2R A Yo is 3h, F B4
HEJARE UEJE , 76 o | 27 A | A 2 P it AR
T S A R B Y. SRR (Niclosamide )
AR S S100A4 5% SEAN I 7, 38 23 70 1] S100A4 W] fE 2%
it WILZE 4 R BB AL LB 2T SR AL A4S i 56 7, B2
FWFSE &R, il ST00A4 7E /)N BRI £F 2k Ak A5 780 v 32 55
Fi55 , i Niclosamide 7] FEARILFR K | I 52 fiff fili £ 4k fk.
HEJRY, AE B R AN B il ST00A4 3¢ 3k B B 444
I, 28 S100A4 i M4 151 Ak 23 AT {8 25 B8 ARG il 350 4 e
SR Niclosamide J2 75 38 1 #11 il il ST00A4 &35 M 1M1 22
it Bl 5 100 AH SC il 5 473, B Vs AR ML v AN T A
PRI, AR AFF 52 40038 2o 52 7] Bk 25 I RE A 78 /0N B, B il
S100A4 55 Jife BF ML AE AH 5 lli 53 477 119 08 76 G BK , FH IR R
Niclosamide Xif Jif¢ 25 MILAE AH ST 453 49 09 W AE PR HL
B EIE— 25 T I T I E A S Bl A5 HL A L ORI R
Y7 RS PR VR A e %

1 HESH®

LWz SRS
S FH /N B ) A6 4 8 ARS8 sh R
PR T . # 12 H 4 ~ 8 Ji M C57BL/6 /N EUBEHL 5K
XF BB ZH (Con 41 ) | e 7% MAE 41 (LPS 4 ) | Niclosamide

1.1

sepsis; lung injury; calcium-binding protein S100A4; niclosamide; tight junction; signaling

Xf B8 2l (Nie 41 ) M Niclosamide i 4t ¥ 4 (LPS+Nic
W), B3 H. A/ RBISE T SPF % 3 ¥ by
L BRIRE . BN SR RS, &N Rk
MR AL BT A 2 ) 52 30 1 28 00 5 M R R R 2248
2L . SCE B W A U AT HIE S SCXK ()
2021-0011, S % =) ¥ fdf H % 7T 3E 5 SYXK (#)
2018-0001 . #5742 ] » Con 41 /N FUIE i 14 5 o 1 4=
FHERIK (200 WL/20 g K H ) , LPS 41 /1N BRUIE Jis 73 4 LPS
(20 mg/20 g /KT ) , Nic 41 M B & 4 Niclosamide
(20 mg/20 g /KT ) , LPS+Nic 20 /N BUTE 45 T LPS B
BT 1 h 5 5 Niclosamide . 12 h J5 B FE AL ZE /N B .
[ 5 /N B, B O S0 R BBk A A R R L T — Ik
T 5T 4% W H 600 L AR BRER K, AU A &R
Uk, WO S A T U 9 BB W (bronchoalveolar lavage
fluid, BALF) & T-80 C VKA R W IR AE5 H o FTHF M
i WU HRCAE i S, A IR T 4% 22 R WS, K
A AL S U1 T 95 AOKS — 21 (hematoxylin and
eosin staining, HE) 40 K G dl 414k 22 g fh
1.2 BCAEHTEERNNABALF REHEE

FSCHC L BCA SOV, B SO wL BALF JIA 100 ul.
BCA JZ W , 37 “C G 30 min, T 562 nm J% K
Ab 352 O %5 BE (optical density, OD)E , AR Hi by 7 it 28
B4 20N BALF S & it
1.3 EEBEEERMKEEN/NRBSR EER
S100MEHESE

SR FHOBUATE AR S O i 3R 928 W B K 38 (enzyme
linked immunosorbent assay, ELISA ) K i ) 3¢ |- 75 &
S100A4. ¥4 FLS100A4 4744 (1:500, I Proteintech 23
W ) 7E ELISA 40 8 % (NaHCO,~Na,CO, 2% M , pH =
9.6) R, LLAEFL 50 L B RFUINA 96 FLAR H , 4 °C
A, AL 58 RS P i TR 20 1 Bl 1R Eh 2% vl i
(PBST) Yk 3 38 , A 300 pL 5% 4 IfiL 15 18 11 4 C
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B, PBST YEU 3 3k , i A R4 fili 21 3¢ 1 15
50 L, 4 CHFF 107, PBST k34 3 3 J F- I A R 3
2% W (PBS) Hi B 1Y i S100A4 Hi 44 (1: 1 000, H [
Abcam /A 7)) ,4 CHWEE LB, PBST YL 3 il 5 il A 5%
A I AR AR R 0 B AL Y B I BT AR 1eG
“Hr(1:1 000, FL[E Abcam 23 H] ), 37 CHFH 1 ho PEIK
Je A DY R SRR B R e 1 £ i (AL RS E R AT IR A
), 37 °C A% 30 min, LA 100 pL 2 EK (dL R 3E
FRME A B R 32 B Multiscan sky BEFR Y (SE[H
Thermo Fisher A H] ) T £ 450 nm 4bE2HCOD 1 .
1.4 HE#f

WA R & T 2R 2 7K, 5 min/ik,
ZERBIE 2 (1009% ,90% . 70% F1 509% ) K AY, , 45~ b JiE
3 min, ZEMEKIZ U2 min, WMEREIFARAR 01
min, JEK MR AR 30 s, TEAK gk s T A4
et 1 min, JAK R TN B 10 s, K ih vk, At
Fraim A RS Ao B TR RE R .
1.5 GREHAKFELE

FE I8 AR KA B B TS R P i
WA 0 min, PEFAE G W, IS 5 5% L1003
B 1 h, B 5 0 BRIP4 CIRE
H A, PBS YR 3 YK, 5 min/AK , % NS B TR
PU,37 CHFE 1 h, PBSPRE 3K, 5 min/UK , i IS &
RIREBIE IR, BV 2 min )5, VERIEY .. TR
TR R B T R WA RERIE
1.6 Western blotting #& il Occlduin, STAT3.
MAPK3 ZER XN RIEZE

B 20 mg /N BRI ZH 40, i A 200 L RIPA % fi#
T, VK LR S 0 A AU vk L FR 30 min
J5 P12 000 t/m B0 10 min, B F 35 WA HY Lt
ik 96U T80 CUKAE R R4 FH . BUE &
W5 PBS R E ARG IR A, 100 CZE P 10 min,
FHF a2k o M4 2 70 T 20 TR O Ik g 6 e
EAT SDS-PAGE BE Ji& LUK o HL K 4% 14 k- VR 46 i
80 V, 4> B I 130 V5 5 I 4% 14 4 0.45 pm PVDF
L, ¥ %% 280 mA, 70 min. Fifi J5 48 5% R g W5 &f 4]
Lh, ¥4 CHWESR, “HL37CHE 1 h & ECL
5% . DL B-actin Fl GAPDH 1E Jy N 2 & 19 K& I
Occlduin .STAT3 \MAPK3 & [ AHXT #6155
1.7 SitERE

4 4 M ok ] GraphPad 8.0.2 4t i 4% F .

Western blotting £ 1l 1 5 72 2H 20 £k 2% e 0 K 44R
Image J Al THC Tool box #4722 Sl &, J1E 7R
PR A2 (x £ 5) F0R , LR 2253007, #E— 20T
P LSD-t K5 . P <0.05 25 A Giit#3 Lo

&R

21 FHANRBALFREQSEMMALSRE
& S100A4 7k F EL B

BCA K i 25 5 7R, 45 41/ BALF BB %
I, &0 200, ERA G E X (P<0.05) .
5 Con 4 L5, LPS 4 BALF B & RIS (P <
0.05) ; 5 LPS 4 %%, LPS + Nic 4 BALF " B (1 &
L (P <0.05) . ELISA £ 45 5 87, 45 4 il 41
AU5)IR 105 W S100A4 1) ODAE L3, 4807 2250 0, 22
SAGIEE X (P<0.05) . Conl5 LPS 4 fili 4 21
A1 L W S100A4 1 OD {H L 48, 2 R LG # =
X (P>0.05); 5 LPS 41 Lb#¢ , LPS + Nic 41 Jiiti 2 21
H I W S100A4 1) OD fH FFE(P<0.05) . WLk 1.

=1

2

HFENRBALF 2RERRE MARIR LIFR

S100A47kFLbEE (n=3,xzxs)
41531 BALF B#F1/(mg/ml.) ODg; 00010
ConZH 0.53+0.19 0.90 +0.18
LPS 4] 0.81 0417 1.35+0.70
Nic 21 0.42 +0.06 0.97 +0.34
LPS + Nic 21 0.49 £0.11% 0.81+0.13%
FAE 4.776 3.075
P{H 0.007 0.042

. D5 ConZHILHE, P<0.05; @5 LPS#H 4, P<0.05.

2.2 Niclosamide £Zf# Bk = M AE MR {5

HE 4% {645 3 1 7R, Con 2H 1 Nie 41 A W 2¢ 3] %
i 4t A3 1, 9 285 4 3 T, TG 8] 5T 7K i 5 LPS 2 i
SR PR R Ak R AN IR U | T YL 25 A AR 5 LPS +
Nic 4 32 48 8] [l 9 i 40 Jf V= 10 ek 2> il 760 245 ) 42
LPSZHiF M. WL 1,
2.3 MRZSE KM S100A4 K%

o RE AUk 2E e o 25 S B, il S100A4 = %2
E v ml A W a1 TV 2 w2 R E
2 Il SR L R AN S100A4 Rk Lt B, &5 22
ST, ERFAEITEE L (P<0.05), 5 Condllt
A, LPS 41 fili 32 A% I Bz 41 M S100A4 3R 5K T+
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(x40)

(x10)

(x10) (%x20)

Con 21

Nic 2

LPS 4

LPS + Nic 41
ASFEARELE /NIl AL 4 9 i A R AR e e S

E1 HENRGALARELE (HEYM)

(P<0.05); 5 LPSZHAH Y, LPS + Nic 4Hfifi £ 54 F
240 i S100A4 3 35 F B (P <0.05) . W % 2
*ﬂ 20

®2 BENRIHALRS100A4RIELLE (n=3,x25)

Con4H 1.52x 10% £ 1.05 x 10
LPSZH 321 x10°+1.57 x 10"
Nic 2l 1.34x 10" £ 8.16 x 10°
LPS + Nic £ 1.98 x 10° + 7.50 x 10°%
FAE 98.870
PE 0.000

s D5 Con 4 IL#E, P<0.05; @5 LPS4H K44, P<0.05,

2.4 AELEF/INRAZELR Occludin FRik

G % 21 AL A G 0 25 R R, 45 4 Occludin
MODMH b, &l Zmir, ZERARIt¥EX
(P<0.05). 5 Con 4l LL#5, LPS 41 52 K% I 2 4

Con 2

Nic 21

LPS 4

LPS + Nic 41
AN [FIAE IS /N2 2 S100A4 kA= e E 4

B2 &ENRIELSI00A4FKE  (Frisd g tm)

Jfl % % % 4% & M Occludin (9 OD {8 B i (P <
0.05) ; 5 LPS ZHAH It , LPS + Nic 41 % % % 2 85 1
Occludin % OD f J+ & (P <0.05) . MW % 3
MAE 3,

*3 HBHANMNBEEL Occlduin FiEbkE: (n=3, x+s)

ConZil 0.20 +0.02
LPS#H 0.17 0.01"
Nic 2 0.24 +0.03
LPS + Nic 21 0.21 +0.02%
FAH 21.93
PAH 0.000

. D5 ConZH IL#, P<0.05; @5 LPS4H 14 P <0.05.,
2.5 Niclosamide AT 8¢ T STAT3 #1 MAPK3 £
Bl &R 28 fiE
Western blotting e 45 5 R, £ 4 Oceludin,
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FIHEGSS A 8 S100A4 eIk DE /N B RE INUREFH DGt 53 495 T 52

(x40)

(x10)

Con 2

LPS + Nic 2
REAEFES /N AL ZE Oceludin FEaA AT K%
E3 KEANRMAL OccludinFix (FyrHaUbryets)

STAT3 MAKP3 & XS ik LR, &7 220007, 25 5+
WG #E X (P<0.05) . 5 Con 2 L4, LPSAH
Occludin £ 17 Al XF 3 5 £ B AR (P <0.05) , STAT3 #il
MAKP3 AR TR (P<0.05) . W& 4FIE 4,

R4 HBHNMNRMZEL Occlduin, STAT3.MAPK3ZEH
MM RIEELEE (n=3,x%5)

Con 2 1.00 £ 0.21 1.00 £ 0.36 1.00 + 0.36
LPSH 0.56 +0.15° 1.62 +0.29 2.15+0.70°
Nic 1.06 + 0.06 0.81+0.12 1.10 £ 0.28
LPS + Nic#H 091 +0.22 1.19+0.23 1.55+0.21
FAE 4.908 5.051 4.515
PAE 0.030 0.030 0.039

5 Con 41 HL#, P<0.05,

Con#l  LPS# NicZd  LPS + NicZ

Boactin A S (R S >

Occludin 60 kD

stars I . ::

GAPDH "% v wpmew we= 36kD

MAPK3 | ———— 3 kD

4 FLHENRAHAL Occludin EH RIE
i

JHe B MUAE J2 H AT ICU ff W e 12 R ™, H
J¥ 2 IR (7 530092 T A A8 A BT 2 1CU T I 1 B
KRR e i AE & 2 HLALI & 4%, W R 2
aE G, AR v O R S R R R
TR AR T, AT SO R 5 Bk M B AR AR T
) o S B TS DR 3R 22— IR e i — 2B T i e 7 i
i A G A5 05 AL, T 8 A 5 95 12 IR R AR A P R
AL B 7 1) AR B

S100A4 J& T4545 4 H S100 R, B IEL S
55 42 78 | A A BRI 48 R R YT S5 e B A
S — B RIF 5 0 ] S100A4 55 S100 5 % & 1 A
R AR AR BRE H2 150 W] S100A4 B S100 5 1 4R
AXRAELSBEEA —EE L., CHAMRENR,
S100A4 7 /)N B 35 1A 452 780 1) 22 2% 1 v 2R 35 T
A e = HAK R ALR . AR SE R R
BT, ] S100A4 3K AT — 2 42 BE | 22 fiff it 35 4 i
PR S100A4 7 Jie 75 1L i i 453 493 1140 Vs A 04 98 5 4
T3 AN W 58 W 5% B 50 A0 M 3 BRI T S AU
[l , Niclosamide i 4b B J5 4 4 21 B0 32 1 0 /b | 28 35 1
W37 545 b R 40 L S100A4 %3k AT REAETE A5 4k . Hy
2P 5T ST00A4 7 Jili 58 48 4 v i) SRk 82X, i
B P8 21 Ak 2 G R I SRS b B A v R
S100A4, 11 fifi i I K7 41 g S100A4 kR MK . X 7T fig
i B% ELISA 45 5 /R S100A4 K-t Th v , i e i
LML 2R e e i 5 R R il 5238 S100A4 B
BIE . WA EAERE LKW, S100A4 25 I
240 0 1w 1] 75 J5T 240 Jf 2 7811 £ S100A4 W] fiE
L R AT il SR R A0 R I B R ) 4 E E

Jili S A8 b B A 1) e X i 2 2148 hE AT ER
B S AAE b R AN i 3 s 0 B BE AR )
AAZ 3 WA B I 8 10 R T 40 e PR S T T
R R, BB 2 Rl % % R B (I Zo-1,

3
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Occludin , Claudin 55 ) 4 55 372 S48 5 e 52 4 vk, LLBG
IR Z YR AR LU IR B, 4
EAERVESHRENRZHMEASH. ©
A REWFFEE W, Occludin 76 fifi 2 41 48 5iF 2 15 %
%, G A i) —E R L A SR e,
AW 58 45 3 W, 98 E AN i 3 IR 7E SR A
Fil, H SR8 B R 40w 3% 35 S100A4, Niclosamide
Al —E R E AW SCRUE R ML S100A4 K3k
O it It BB A0 o ph M BB S AR, SR B B A0
S100A4 AJ G825 iili 3 4 b K AR MLt 45 o 3 ok #
P& A1 24k & Yy 4 1 Western blotting 5 ] & i
Ocecludin 7F LPS 15 5 14 2 Pk i 53475 A 3% 38 o 2 B A1,
1M} Niclosamide FiiAb PR AT — @ F2 B AR E HRK, H
2 RS I Ty 2 1 b 75 B 25 T Niclosamide BT 52 i
I 38 Oceludin € % , 32 78 Niclosamide 1] §€ /& o
Occludin 22 3k BH. 11 98 5E 40 i 32 08 . 18 H Ay 14 Jo Sk
% 18 Niclosamide X%} Occludin B 8 45 1 ], 12 /& &
S100A4 Z 5 AR 5E

S100A4 71 1] 7 Niclosamide F] 25 f# i 2% Il AE AH
A7, Uk B i 5 9 E L AEL 95 B (A5 5 o Sl
AR, AR LB, Niclosamide 7] 18 i3 2 i 5
S AR VE A RAE , W JAK/STAT3 | PI3K/Akt . MAPK &,
NF-«B {5 510 %122 ARHF5E K& B LPS i 3110 2tk
fili 45 15t STAT3 Fl MAPK3 % ik & & b #
Niclosamide Fil &b i) — 2 72 & [ I STAT3 1 MAPK3
35 KV . 42 7R Niclosamide 7] RE jii 11+ STAT3 Fi
MAPK3 ¥4 75 S100A4 5K 3k , 3 1 52 W 98 i & 4E . H
Niclosamide & 7 B 42 8% £ S100A4 ¥ % Occludin 3%
K AR IRAW .

g5 b Tk, AW 58 W) A5 Ik B S100A4 41 i 5
Niclosamide 7] fig il 34 STAT3 5 MAPK3 {5 5 F i
S100A4 1K 52 Oceludin 22 3 , 3 17 410 15 e 25 1ML 5 AH
5 il 45405 & A AH g 4 VR 4 o AR A T TR AT .
S100A4 7 Jie 7 Il i AH OC fili 463 403 v ] B8 A7 7F — 2 A
FH  5AT A 1 R $ B8 ) i 5 JEL B A 7 1)

& % X B
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