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(HE] B BWIEPHRLT R -1 (PD-L1) ik 7e 2kt (ALD s efEALE . i BT
R C57BL/6 /INER 20 H, PD-L1 ZEFR AR AEE/NR 20 H, 253 BEA L7 3215 4 M - AR 41 (Sham ) F1
ALLZ, 20 10 Ho SRR MR v 7 e SO AT o 5 0 45 ALL/NERUBERY , Sham 2145 b 5% WU 1B 20 ik O
FEFEATL AU B B EALEFL L. THIBE 24 h ARSE/N G, U241 200 52 8 Bl 78 D (BALF ),
FH S22 o R 5 - B A W AE R (RT-qPCR) 1A 1103 9 328 B335 3 56 (Weestern Blot) 46 il Jifi 20 1 PD-L1
B mRNA FIEE 858 5 688 T UM ZH 205 B2 A8 5 BALR WP 2R (7 o 5 FH O e Am S DA 200 i 4
AEFTBE 1 (Grl ) BHAE 4N 5508 il 2 2R st S AL Wt (MPO)) 3% 5 P R BB 0 328 W B B8 (LIS A ) G0 il 4 27 A
BALF Hi 48 R F FAIA 25 -6 (TL-6), IPEIRFEIH F — o (TNF- o ) Stk R F A 4 v ks b R (K C)
5 W 40 i 8 PR 2 1 -2 (MIP=2) 7K, 458 5 Sham ZHAH I, ALI 40 C57BL/6 /N BRI ZH 21 PD-L1 Y mRNA
A 2235 2 0] 58 71 (PD-L1 mRNA (27°°%) : 3.20£0.76 [t 1.01+£0.03, PD-L1 &4 (4 {4) : 0.98+£0.16 [{
0.15+0.04, 3 P<0.05 ) ; J68E F W7, ALL 4L CSTBL/6 /I BN 16 5 (o] By 154 T2 | 7 i K fr R sS0opR: s o Jili & 28
KR AR IE, BALF 143 B 2 A FE 1138 (ng/L: 0.18 £0.06 kL 0.05+0.01, P<<0.05) ; Ifii PD-L1 %
PRI 90 % /0 BRU 43 405 A5 132 B2 BALF h 5 112 I 8 ALL C57BL/6 /N B B U8 4% (ng/L : 0.11+0.02 H 0.18 +0.06,
P<0.05), SHIN Sham 4 Hed, ALL/NFUHIZHZY Grl FHPEANIIEL . MPO 36 PE, Bl 22U BALF Hh42 48 5 K
T PR T KV 4B 1 5 5 PD-L1 6P iR ALL /N BUITH 2UR BALF A EIR$84R 48 ALL C57BL/6 /NER
W ARG (MTZHET Grl PHPEZINEAY : (39.044.0) % £ (45.0+8.0) %, MPO 3% (U« ug™ » min™) : 2.85+0.62 It
452+1.16, IL-6 (ng/g) : 461+ 111 [t 728 +28, TNF-a (ng/g) : 1 123+175 I 1500+327, KC (ng/g) : 150+ 34
k250 + 28, MIP-2 (ng/g): 1 263 +468 [, 1763 +323; BALF 1 IL-6 (ng/L): 134+ 22 1, 258 +38, TNF- a (ng/L):
598 +102 b 889+ 139, KC (ng/L.): 934 +286 Lt 1258 +336, MIP-2 (ng/L.) : 650+ 130 £t 950 256,44 P<<0.05 ],
58 PD-L1 FE PR {5l 3 ] 3 2k BTG v ok 200 it e Ak PR 7 KGO MIP=2 119 72 A D5 Ml 3508 v e 200 i 1 2
X ALL/INR G HEAR PR .
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[Abstract] Objective To investigate the regulatory role of programmed death ligand—1 (PD-LI) on acute
lung injury (ALI), and its molecular mechanism. Methods Twenty C57BL/6 male mice and 20 PD-L1 knock out
male mice were collected, and they were divided into two groups by random number table, respectively: namely sham
group and ALI group, 10 mice in each group. The model of ALI was reproduced by two-hit of hemorrhagic shock and
sepsis, and the mice in sham group were only got bilateral femoral artery exposure and ligation without bleeding, cecal

separation without ligation and perforation. The mice were sacrificed 24 hours after model reproduction, and the lung
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tissue and bronchoalveolar lavage fluid (BALF) were collected. The mRNA and protein expression levels of PD-LI in
the lungs were determined by real-time quantitative reverse transcription—polymerase chain reaction (RT-qPCR) and
Western Blot. The pathological changes were observed with microscopy. The protein levels in BALF were determined.
The granulocyte differentiation antigen 1 (Grl) positive cells was determined by cytometry, and myeloperoxidase
(MPO) activity in lung tissue was determined. The levels of proinflammatory factors interleukin—6 (IL-6), tumor
necrosis factor—a (TNF-a), and chemotatic factors keratinocyte chemoatiractant (KC), macrophage inflammatory
protein-2 (MIP-2) in lung homogenates and BALF were determined by enzyme-linked immunosorbent assay
(ELISA). Results Compared with sham group, the mRNA and protein levels of PD-L1 in lung tissue of C57BL/6
mice in ALI group were significantly elevated [PD-L1 mRNA (2°**“): 3.20+0.76 vs. 1.01+0.03, PD-L1 protein
(A value): 0.98+0.16 vs. 0.15+0.04, both P < 0.05]. It was shown by light microscopy that the alveolar wall was
thickened, congestive, edema and spot bleeding with a large number of inflammatory cell infiltration in the lung tissue
of C57BL/6 mice in ALI group, and an obvious protein leakage was found in BALF (ng/L: 0.18 +0.06 vs. 0.05 £0.01,
P < 0.05). The lung injury degree of PD-L1 knockout ALI mice was significantly less than that of C57BL/6 ALI mice,
and the protein leakage was significantly reduced in BALF (ng/L: 0.114+0.02 vs. 0.18 +0.06, P < 0.05). Compared
with corresponding sham group, the number of Grl positive cells, MPO activity in lung tissue as well as the levels
proinflammatory factors and chemotatic factors in lung tissue and BALF in ALI group were significantly increased.
However, when compared with C57BL/6 ALI mice, above parameters in lung homogenates and BALF were significantly
decreased in PD-L1 knockout ALI mice [number of Grl positive cells: (39.0+4.0)% vs. (45.0 £8.0)%, MPO activity
(U-pug™ *min™): 2.85£0.62 vs. 4.52+ 1.16; lung IL-6 (ng/g): 461 =111 vs. 728 28, TNF-a (ng/g): 1 123175 vs.
1500+ 327, KC (ng/g): 150+ 34 vs. 250+ 28, MIP-2 (ng/g): 1263 468 vs. 1 763 +323; BALF IL-6 (ng/L): 134 +22 vs.
258 £38, TNF-a (ng/L): 598 +-102 vs. 889+ 139, KC (ng/L): 934 =286 vs. 1258 +336, MIP-2 (ng/L): 650+ 130 vs.
950 +256; all P < 0.05].
of ALI, which may be mediated by decreasing chemotactic factor KC and MIP-2 and mitigating neutrophil chemotaxis

Conclusion PD-L1 may play an important protective role in the immunological mechanism

in lung tissue.
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FRBE AL, SO R 2 Jhk 48, — O T R 2l R
W, 53— it P-4 30 ik e (MAP) B % 30 mmHg
(1 mmHg=0.133 kPa), % £Z 90 min 5 # 17 & 75 ;
24 h f5 AT B AL ZE LR (CLP), Sham 204X 1
£ UM K B0 Bk - 45 FLAHAN RN, 24 h J5 A5 B
AARZEFLZEAL.

1.3 KIUAEER KOs . THIBS 24 h 5E/NEL, BR
W20 20 S A T (BALF ) 18K
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1.3.1 & H AR B (Western Blot) 6 i il
HAPD-L1 HEH KK : B C57BL/6 /N T il 21
U 5 51 5 PO 1, SEATBE R P UK L L
T, —Ht . =90, PERR S fL Ak 2% & O (ECL) 3 58
K6, M E 4 WG (A) {H, LA PD-L1 5 N3
B - WIshE M (B —actin) B9 A {H HLEAE A Fik .
1.3.2  SERE i i sk - A MEEE UV (RT-qPCR)
KEAtiZH Y PD-L1 mRNA 35 « Bt C57BL/6 /NG
IHZHZ, $EHUE RNA, )OG5 cDNA . PCR 514
H I EHAEYRHCA R AR G i BT &
VLI EAT, DL 3— W2 H il I =8 (GAPDH)
WSIE R 274 A S A SR R Rk

1.3.3 il ZH 25 A UL B A F s e < B
INRZERRER L, e i L3 | e DDA e, s
R L O B T BALF, B0
— 53 TR UK DR A A5 A0 4 L PR 7K, D —
43 FH TR A K

1.3.4 370 =X 40 A SRS I ity 20 20k 20 B 43 AL B it 1
(Grl) BH: 40 A - B/ BRI 2 29, FH i 1R 6 2% b ik
(PBS) 8% 40 % 3 4 1< 10%/ul, 53 510 A i s 26
1 (APC) FRICHIHT/NEL Grl FIAH R 4[] 25 6} BR 585
Uk, vk REEHE 45 min JFHIA 1 mL PBS, 4 °C
B 10 min FE_ L3 MILA 150 ul PBS, IKFTIRE], R
FHIR AR 3BT R 3 BT 4H M Grl 2GR B

1.3.5 i 2186 A AL (MPO) FEPEDIE - BV
FRA it 2 2 2 509K, R 4 L Sl B SR
MPO {if ¥, 7F 490 nm I K Ab 5200 A {8, 75 MPO
WA E 3min—A {E 15 s) X13.5 pg il 2 4 ), 45 2R
PLU-ug™" * min™ R,

1.3.6 JiliZH Z1H BALF i % B+ Kk A K
S SE - BUNRA R I 2 £ 510, R B ki
BALF |15 W& , >R HI 3K 50 95 W B 5 (ELISA) £
D fili 4 201 BALF T (40 AR -6 (1L-6) ., I IR
FEH T — o (TNF- o ), FAALARMLIR ML A 5 (KC)
Ko WA R MR -2 (MIP-2) 7K, B0 P24 4
MR & (S5FE R&D 2w UdAH 7.

1.4  Seit=5#r . i GraphPad Prism 5 Goit5#4:
TR BT . THREORIAIIEL + bR (R +s)
FR, LR FLBCR AR B ¢ #5596, P<0.05 h2E
SAEGIEE .

2 F R

2.1 g2 PD-L1 fYEPURN R F3R0K (3R 1511 1):
55 Sham #H A0 1, ALI C57BL/6 /)N Bl 46 22 PD-L1

B mRNA FIEE H 5 KFE I B, 2 98 5801
R (¥ P<0.05),

F1 RIS / BREENEFTEHXT C57BL/6 /MR

FfiZE42 PD-L1 mRNA F1%E A FRIEHIEM (x +5)

A5 FWE () PD-LI mRNA(274%%) PD-L1 & (A )
Sham 20 10 1.01+0.03 0.15+0.04
AL 40 10 3.20+0.76° 0.98+0.16°

1 PD-L1 MR HEAET LA -1, Sham AEFAR, ALT &Mk
Jilif54457 ; 55 Sham 40 L4, *P<0.05

Sham £ ALL 4
1T

r 1

B —actin

Western Blot A28 4 Ji i RS , PD-L1 By HEsET- e ik -1,
Sham FEFA, ALL K@Mt B —actin b B - Wah&EH

1  Western Blot KM 26 iR 5E / eI S T o X
C57BL/6 /INEUITZH S PD-L1 2B 1323510 520

2.2 JGBE T WL 2H 205 B 2= 2l AR - C5TBL6 /)
B Sham 21 Jiiti 240 23 Jg B b g 327 40722 (18] 2A) 5 ALL
2 it 76 B ) R 28 T | i K A AR bR L i 2 20
B RERYEANAIRE (K 2B). PD-L1 JE P Gk /1
5. Sham £ Jiti 20 21 JC B 5 g # 2 2k 48 (8] 2C) 5 ALL
2 it 36 i) B /0 2 1S i R 5 M Al IR T, (EL 3 ALL
C57BL/6 /INERUBA i (&1 2D),

2.3 BALF P H & s (3% 2) : C57BL/6 /) Bl ALL
20 BALF " (1 it i 3 5 TAHN; Sham 41 ; PD-L1
LR/ NEL ALL 40 BALF P EABIRERE ST
AHN Sham 20, 0 5 2% F C57BL/6 /N ALL 41 (3
P<0.05),

2.4 AR A MR A SIS AL (1 35 3% 3)
C57BL/6 /N ALL ANZHE Grl FHEARAEEFT MPO
1% M 9 8¢ Sham 2 W] i =5 (3 P<0.05) ; PD-L1
JE IR R /N R A ALT S il 2 29 Gl BH P 41 i 2
AT MPO 1 14 7 B 3 = F AR LY. Sham 41, {H B B AL F
C57BL/6 /NEL ALL 4H (3 P<0.05).

2.5 g2V BALF 4 48 [+ K Ak R 7K 7
(F£4) . TieSE C5TBL/6 /N FIb & PD-L1 FE M Bl
JNERL, ALL ZH il ZH 23R BALF FH 2 4 4R H 1 1L-6
TNF- o AL F KC . MIP-2 7K1 8 i i T
Vi Sham 41, {H PD-L1 %& K @Bk ALL /N FRU45 T8 A5
I BAKT ALL C57BL/6 /N (14 P<0.05),
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2 JGEE USRS AL/ N R 2L B2z A CSTBL/6 /N BRI (Sham) 41 (A) Jiliifd
Vi) B 24— , i 78 A A DL B 928 M B R MR AR LIS 5 O il PR AR B / e B E BT 4T o B A
PRI 5 CALD) 20 (B ) Jili 76 B [6] Figi 444 J55 . 7 i /K Fif R 0K 8 L, il 2 204 R R P 4 it ¥
1o FRFPYEFET B -1 (PD-L1) KRR/ B Sham 20 (C) Jiliof [0 B k5, Fili e Jis o9 A W,
B R B S R R ANAEIEIE 5 ALT 41 (D) il [a] B0 ik i i B A PRI L {H4¢ AL
HE Jeft fifiick

C57BL/6 /N i

M F i (SR )

10° 10! 10? 10° 10* 10° 10! 10? 10° 10*
SEIR R
1 : A Bl C57BL/6 /NEMRTFAR (Sham) ZHAI ALL4L, C.D Ky
FEFPHEAET AR —1 (PD-L1) LB HpG /N Bl Sham 4171 ALL 41
3 SA/NRUMZHZUR AN S PR 1 (Crl) PRt A

Fx3 kiR / REENEITEHEX C57BL/6 (B6)

FFEFEF TR -1 (PD-L1) EE/R (B7)
FhiZE 4R Grl PRI R MPO &R Z0E (x +5)

g1 L7k Grl BHEAN MPO i
(R) (%) (U+pg" +min™)
Sham 20 (B6) 10 282432 1524076
ALI 41 (B6) 10 450+8.0° 452+1.16%
Sham £ (B7) 10 27.0+3.5 1.65+0.87
ALL# (B7) 10 39.0+4.0" 2.85+0.62"

T Grl RL g AL B 1, MPO MG & LY, Sham ly
BRFA, ALL N 2 Ve 45 5 55 Sham 4H (B6) L #, *P<0.05; 5
Sham 41 (B7) 45, PP<0.05; 55 AL 41 (B6) 4, “P<0.05

R2 KRmMMEARTE /REENETEH
%t C57BL/6 (B6) FNi2F ML T

B2 f -1 (PD-L1) ERE &/ (B7)
TR EMEER®R (BALF) H

ERSENME (x £5)

YL BALF TR [

215
(R) (ng/L)
g Sham 41 (B6) 10 0.05+0.01
& W00k ALIZI(BE) 10 0.18£0.06"
Sham 21 (B7) 10 0.06+0.01
ALI 41 (B7) 10 0.11+0.02"

1 :Sham WEFAR, ALL Ry 2 Ml ;
5 Sham 41 (B6) It %, *P<<0.05; 5 Sham
H1(B7)H#2,PP<0.05; 5 ALT41(B6) HL4L,
°p<0.05

R4 KM / BREENEFTEHIT CS7BL/6 (B6)

FFEFHEFETEER -1 (PD-L1) EE&RE/NR (B7)
FZAZR K BALF H{E R EF . #8L B FKFRIRMm (x +5)

my OO fe
GO g (nglg) BALF (ng/L)
Sham 41 (B6) 10 89+ 18 45+ 2
ALI 41 (B6) 10 728+ 28° 258 £38*
Sham 4 (B7) 10 76+ 24 48+ 8
ALI £ (B7) 10 461+111" 134+22"
am OO e
() AL (ngle) BALF (ng/L)
Sham 41 (B6) 10 289+ 76 65+ 12
ALI 41 (B6) 10 15004327 889+139*°
Sham 41 (B7) 10 213+ 80 58+ 10
ALI 41 (B7) 10 1123+175" 598 +102"°
251 e -
() L (ngle) BALF (ng/L)
Sham 21 (B6) 10 61+14 511+102
ALI 41 (B6) 10 2504287 1258+336°
Sham #1 (B7) 10 75+23 448 +142
ALL41(B7) 10 150+34 " 9344286
o Zhirk MIP-2
GO g (ngle) BALF (ng/L)
Sham 1 (B6) 10 589+ 150 198+ 98
ALI 4 (B6) 10 1763+323° 95042562
Sham 41 (B7) 10 501+ 180 150+ 60
ALIL 41 (B7) 10 1263 +468 " 650+130"°

s BALF RS2 S MR, Sham AEFA, ALL Ry 2l
i, TL-6 N LIS -6, TNF- o NIRRIEHE T - o , KCH
FAL A MR PE AL R 7, MIP=2 fy 5 W 4 i 4 P 38 11 -2 5 5 Sham
41 (B6) H#%, *P<0.05 ; 5 Sham 41 (B7) FLAL, "P<0.05; 5 ALT 41
(B6) HuAE, “P<0.05
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J@ B7 1, FEFHATE T 4000 . B 4HH0 . BAA% / E
S V)5 200 P RN 2 400 i 1, L I M A i b
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/NEAEE, PD—1 A1 PD-L1 3 [R5 [ Jie 20 /)N BT
TR S AN IS R AR O BEE YL PD-1 ik
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PD-L1 HfAn] Bk A G 7IHETEAE F % (I PRI 2
WFFE R0, MR S5 [ AL 5% WA A , 7™ o ik
FEAEEL ALL & 06]3 ALL B30 33% %, BF9T &
I, By AR ALL /N R ZH 20 CD4™, CD11e" . Grl”
i PD-1 35 B3 5 T Sham 41, PD-1 LR fE
/NEE S ALLG BO77 38 R T8 R RN
Ilf AR A 5% & B, ARDS SE T3 4N E 1. CD4" T 41 g
PD-1 £k E R TGS 18 PD-1 1 fiE3 5
T ARDS K &R s s o . Ao &8,
55 Sham 41 Hb, AL 21 %7 A4 5 C57BL/6 /N B 4
41 PD-L1 3k 1M 5 i PD-L1 LR Bk /0 BUE &
ALT e Bt 5 e A 3 A /N BRI S 0%, HL BALF
W B T B R, $2 7R PD-L1 3k PR m
XF ALL/N GRS EH . ABFIEE & B, 5 8 A4 A
ALL/NERAR EE, PD-L1 JERI B ALL /)N BRI 41 20 0
BALF 2 4 4 AT 1L-6 . TNF— o 7K A B S
i, FE—HAESE PD-L1 ATRES 5 T ALL Y Ges ids
TR, BEAR T R K-

ALI/ARDS 23—~ 4 2122 Al b s v ol A 2
TR Ak T SR A . — B Mok 40 M s
VR IR, e i T 5 T A 9 s, RTO  CURARRE
GUREJAE I, A PR 0 KB E 2E
S AU A R P A U ST R R B
T2 ALL. HH M JC PD-L1 JE PR S B X ALL /)
ST 2L 20 b e 2 it ) B ) ) RGE . AT
7,5 Sham 41AH EL, BF A7 ALL /N U414 Gl BH
P 4 A R MPO I M 34 B 2 14 hn, 7 PD-L1 JE A
/N B PSR A1 BH S BAIC, 5 RE A 423E PD-1

FEPRIBIBE ALL/NEUITZHZR Grl PR 20 Mo B AT
BFAE RS ALT /N80 H/R PD-1/PD-L1 {551
B2 T ALL PRI LA

ROk 2 I PR 2 AT SR R 2 ok AN R A
AL W B AL IR T R 8 . ARSI
KB, 5 PRI U B T 2 A2 A0 T U )
M ARG IR T KC A MIP-2 ' BF5E & BE, 30
i A DA RS A A PR 752 14 (CXCR) 2 ml /b v
KA ST FR Bk AE AT KC B MIP-2 B 35
Ak R BEL /I B P L 2R A A Al 32 14 CXCR2, IfHf 4k
PR B vh PR AR A DE N BRI, 28 5% 1 PR
SN REEAE U AT i i, 32 A/ IN B P 20 U1 SR
W > , R R SN i 2 B
A2 R B, PD-L1 BEDR b ALL /)N U2
UM BALF B PRI RS LN KC MIP-2 28
15 T Sham 41, {5 B BAK T B A A ALL /N R
BEAFED , PD-L1 JEIN SR ALL /N EUTZH S Pk 4
HIE S S A T KCATMIP-2 703 5 o

25 b AT S R R AR 5T / R BEAE B AL
/N BT 2H 41 8 33K PD-L1, {H PD-L1 JFE[K BB ALL
/INBRUAR 0 R R , T RE S RO B R 7 KC Al
MIP-2 B4 2 15, S T 410 4t i 201 200 e 4 40 g U 5
45 PD-1/PD-LU{5 5 53 F FEFRILT T 4L
B 4L WSS AN B / LR M A SRR
R Jf T o X 2 G R AR A TR ) T PP PR A )
S ELR R AR B0, 8 o 7 XS B
A 2 A SRR T TR S
S 3k
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7 RE G R A AR I Z S T R A AR 5l . IR ILn A 22 B AT T — I &2 Fh O BEVLIRG BRI 7T , B e 4 AL
R PR A TG AU AT, S 75 1 i o B S IR SR T U A B B A O T T AT o IR FSE A T Y BET 7 A ESE IR
IBYTIR (ICU) 2012 4F 9 F 2 2014 48 10 AR 527 HIAF A 1T RIS R i IR XU s\ fE B R . PR IR
FESCH <65 % 5 IRAE M H Ak AR P S8 P BRIR PR R 40 T (APACHE 1) PE4r <12 4% 5 MR RHE 8 < 30 kg/em ; 7643
HYSIE I G B 3 TCF AR 5 S 228 —FP I AAE 5 To0 7y | v 2 B 12 P BH ZE 1R i (COPD), TG I il A< ) RN
KA . A R R R BENL O N4, 43 BIEESZ 24 h R B B0 MLAIAIT . WA S 72 h NG R
B S LG R A 5 P vl (PP ), PRI RS | BREFAE R 2 4% B I RE T (MOF) &A= 38, 1CU FUERERT IR, fEBeiast R,
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