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Protection of PD-1 against LPS-induced endotoxemia and the underlying mechanism
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Abstract: Objective
one of the leading causes of death through the world. The member of immunoglobulin family programmed death-1 (PD-1) is

Gram-negative bacteria-induced multiple organ failure/dysfunction syndrome (MOF/MODS) is

a negative immune regulator. This study investigated the protective effect of PD-1 as well as the underlying mechanism in
LPS-induced endotoxemia. Methods Ten PD-1""" and ten PD-1 knockout (PD-17") mice were injected peritoneally with
LPS (10 mg/kg) , and the survival was observed within 72 hrs after LPS injection. The other 40 PD-1*/" and 40 PD-1"
mice were injected peritoneally with LPS (5 mg/kg). Blood samples were collected before injection and 1.5, 3 and 6 hrs
after LPS injection (n =10 each time point). Serum levels of various inflammatory mediators were measured using ELISA.
Results The survival rate in PD-17" mice was noticeably lower than that in PD-1 mice after 10 mg/kg LPS injection.
Serum levels of inflammatory mediators TNF-o, IL-1B, IL-12 and IL-17 in PD-1"" mice were higher than those in PD-1""*
mice after 5 mg/kg LPS injection. Conclusions
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PD-1 can protect mice from LPS-induced endotoxemia probably through its
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regulation on inflammatory mediator production.
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WM AE SR S HH RS B2 i 4, PD-1 6 IR i
BRIG/NRURA E B S s {HH RS PD-1
(BT ST 32 4R A O IE I %€ (adaptive immu-
nity) JEHIEX T AN RERY RN L, ELBARHLE] i
A PD-1 75 LPS FTEay A7 2R MUAE H AR R
WARGE . ABFSEEE PD-1 2 /2 5984y LPS PrEiy
PN R MU S AT REBLARI AT T 5L

1 57

1.1 #

S5 i Y PD-1 A il B /s B B 58 128 v b
N, RT-PCR ., Westernblot £ ], 35 HU & 4% 1) B
AR (PD-177") FISE R B BR 45 1 (PD-177) |, i 4%
8 ~ 10 JWSHENE /N EUATE 22 ~27 ¢ I TASLS . K
K W A1 7 N 7 R BIE 2 8% (lipopolysaccharide,
LPS,0111:B4 Ifij5#AY) , 1 A 3& [E Sigma 23], H G
AR R K IC ) 8 1 mg/mL AR, - 20°C IRAF
BRNIREA BRI T FH Y ELISA X7 & [ 25 [
eBioscience 2\ H) .

1.2 7k

1.2.1 A#EHRag BUEMEPE PD-177 A
PD-17 /R4S 10 L, 452 10 mg/kg (1571 1 40 s 14
4 LPS, W18 LPS [ 41)5 0.12 .24 36 .48 60,72 h
NI R

1.2.2 HFAR%E I fg BE Mt PD-17" 1 PD-
17N A 40 B 5 21 43 BRI S LPS 5 SR ot B i) R
[f], 53 0.1.5.3.6 h &4 PN (n=10), Hrp
0 h AU ARTES LPS (X BRAL, R4 414 5 me/kg
()7 S R T 5 LPS  FEAR N (8] SR CO, BRI/
SR, PR MLAE 2R IR B3 R 1 24 500 ~ 600 wl/ H
TR 1500 rpm B0 15 min, |25 5 BRI
¥ -80CLRAr.

1.2.3 XM 1M TNF-o IL-1B
IL-12 [IL-17 [IL-6  ff B 2 e Y kb I+ (KC) (B
W20 A AE R 1-a(MIP-1ar) ¥R H] ELISA Al
F AR S UL vk BEBC ] —Be, 100 wl/ FLAHEF- IR
96 LR, BT 4°CUKFE TR . I 0.25% Tween-20
(IR ER O /iR (PBST) PEAR 5 UC, 1] M P fim A
& HA A 200 wWL/AL, FlE A 1 h, s
ATV, AR S5 U, ) A PN A s B 4 1) s A i B
aih, BIRIBEE 2 ho IR A, PEAR 5 IR, Heud
WS =0, 1B I A =45 100 pl/AL, iR E
1 h, {4500 PRI, PEAR 5 ¥R, AR I INA Avidin-

HRP, Z ¥ F 30 min, Ptk 7 I, MAJKY TMB i
4,15 min, J 570 nm F1 450 nm 3524k, A OD570-
0D450 2= {EAR I BT A5 i b o il 2 7 1450285

1.3 SFHitZEDH

JH SPSS 13. 0 #4785t it . A AF3R M Kap-
lan-Meier Gt it 07 5 #4750 17, ELISA 25 3R DLI4 %K
+hREZE (x+s) Fom, 41 FLECR I Student ¢ £
55, P <0.05 JZERAGIE L
2 FR
2.1 2hiEFER

PD-17 /N A7 36 R W B AR F PD-17" /R
HIFTE 24 h (NEDH BESET, 48 h BT/ kA Tk
Hhn, 272 h SLE/NRAFIET, M AAIAE 48 h
PHIBEES 1 HEFE T /MR, 2 72 h SET- 5 A Jr i
I ARAEIE AT 40% o TR) 52 56 2507 3 42 W Yk 52
5, B AS E#—3, ml 0L, PD-1 3 PR g B /0N BROXE
LPS 75 S P 35 2 MUAE 51 U, PD-1 B — 2 1 I/
FHYEM .

2.2 & TNF-o 9354

FESF LPS Z i, PD-17"* 1 PD-17" /)N FUfL 7 A
() TNF-a ZKEARAE, $5% LPS 1.5 h J5, TNF-a 7K
G T, %3 h 6 h JE A TS, H PD-17 /MR
MiEH ) TNF-a 7£ 1.5 h(1= =4.372, P =0.000)
F6h (t=-5.775, P =0.000) ¥ & F A [5] b [i1] 5
PD-1** NE(FE 1),

2.3 miE IL-18 B3k

PR ) 103 H IL-18 FE7E ST LPS Z i M Z 5
1.5 h¥SkASE], S 3 h B TR ,6 h 4EREAER
FKF-. PD-17" 217 LPS {416 h 53 IL-18 1)
K2 e F PD-17 " 41 (1 = —4.369, P =0.000)
(F 1),

2.4 s IL-12 pyas{L

PRZHL I3 H TIL-12 76 LPS 345 1.5 h J5HF iRy
5,3 h JE ik i, 6 h A4 T Mg, PD-17 417
LPS 741 6 h 5 lLE 1 1L-12 f/KF- & m F PD-177
(1= -5.245, P=0.000) (F 1),

2.5 [MmiE IL-17 |Es{y,

WAL/ IL-17 78 LPS {2 i &k Z )5 1.5 h
PIREANE] 3 h A5 Fr EJE,6 h Kf2E B, Hor PD-
174035 PD-1Y" /NERMY 10 /5L (e = - 7. 867,
P=0.000)(F£ 1),
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F1 FEHLPS IR SHMMEFHIRE (v+s,n=10)
Fsf ] 5 (h)
ST FE R 7
0 1.5 3 6

TNF-o PD-1+/+ 18.4 £14.3 1278 £140 391 +239 137 +39
PD-17~ 11.3+1.8 2 181 +638* 567 £259 253 £50*

IL-1B PD-1 */* — — 59.6+42.3 50 £22
PD-17" — — 97.5 +46.7 140 +62°

IL-12 PD-1*/* 243.7 +46.7 893 +323 12 983 +5 652 4 863 990
PD-17~ 207.5+75.8 1953 +985 14932 +6 087 6 907 +735°

1L-17 PD-1+/* — — 165 £32 191 +71
PD-17" — — 391 +286 2 147 +783%

KC PD-1+/+ — 3 762 =808 4729 814 4917 £539
PD-17" — 4 516 £350 3975 +1 128 4602 £113

1L-6 PD-1+/* — 1 539 £932 3 128 +456 2914 +114
PD-17~ — 1958 +713 1 904 +565 3326 +89

MIP-1 PD-1+/+ 76.3 £45.2 959 +748 4 802 £2 954 547 +116
PD-17" 55.3+13.2 1792 +1 579 3401 =1 370 410 £52

a: 5 PD-1** [a]—f ] S AR LA, P <0. 01

2.6 HfhA MR

[ Fsf A 0 ) At A S5 4 KC L IL-6  MIP-1o 257
B2 LIPS J51.53.6 h J5¥ It HBA Z 0] 24 5+
TGRS (F 1) o IL-10, IL-13 7E45 B[] i 45
AABIH

3 itig

RETESWANGYIT ik EC AR T B Rt
A MUAE AT 2 Kk MUk S [ K R EUE T I &
AR D PRl 22—, T =5 B P A T R e v e E 1Y
— AR AR 2 AT T A B B BOR RS
LPS TE4H S T 5 BN, 50 i 1E 5/ B
Wt 20 . PN B2 200 MM B 00 L O U 00 i 5 5 T 1Y)
Toll-££3Z44 4 ( Toll-like receptor 4, TLR4 ) 254, 1@
o BE 10 K7 88 ( myeloid differentiation factor 88,
MyD88 ) - E 5 MyD88-{E MM i 42, e 2815 1k
NF-«kB 5% 22 24 J5i 7% 4k 25 H 34 5% ( mitogen-activated
protein kinase, MAPK) {5 5 & 1%, A4 i K & W) R M
AR sk B A R R BRI R R
TNF-o \IL-18 \IL-12 . IFN-vy IL-17 \IL-6 \.KC MIP-1a ,
HMGB1 5, Sl FEHLAAR A AT S0 LAY B JL A 5
MAPLRF T IL-10 [ TGF-B IL-13 30l i B 1)
JRE FNELASE G X B 1 B ) S g

PD-1 & CD28 ZJEAY— RO, 5 55 — Rl
il 734U ML BE P T 9k B 40 i AH DG 4T 5L 4 (eytotoxic
T-lymphocyte-associated antigen 4, CTLA4 ) =

23% WRIPEIET . PD-1 FTHEA SRR TE TS
Al T 4006 . B 41 NK 20 | BAA% 20 i AR 208
e, S HAL R PD-L1 PD-12 A4 41 b
I EL A0 B 35 AR P A AR A . PD-1 B Tk S g
WVER B e 7E PD-1 3 DRI 5% 14 /0N BR A AR B o
XK, BRI S HIREVURSNE it sz . B6 155t
1) PD-1 JEPH R bR 0/ BB A TR - B /N B R A
ST BALB/c #5109 PD-1 5L A R /) B
WA BN A B e ey skt ol ™ . A
TR, NJE PD-1 [ AT IR 2 251k (SNP) 5 R 4
PELLBERRE KBRS 15 48 T RO IR A 52
AHFFE 2 Y AT TR A 32 2 B0 B4 LPS
7S /NRNEE R MUAERR BF5T T PD-1 XN #E &K Il
E PR R S LT RE B AH ML, & BRAE 252 K
9 LPS FE 55, PD-17 /N BB BE T i BT ) B
BRF PD-1 T UNRL, BB BT T
PeF PD-17 " /NEL, #2758 PD-1 %FF LPS iR 1y N
RIMGERARIPVER . AFRE K BAEH:Z LPS
FS9 )G 6 h WA/ TNF- IL-1 B.IL-12 |
IL.-17 .IL-6 . KC MIP-1a E2FH 2 T i, H. PD-l'/'/J\ 55
MmiEMN TNF-« IL-1B \IL-12 FIL-17 & ESEST
PD-1""* /NG, $2/% PD-1 REFITH LPS i S04 4 [
FHYHEA . TNF-o W20 M NK 20t T 40 i A
B, BEAE U S RE B2 PN 7 40t 35 Ak TL-18 | B W 40
N 5 O a 1= T il N O S O R
b5 TL-12 H g4 A S 5 R 40 B A L BTG fb NK
Y, 1755 CDA T 4 jE 1) 431k 28 i A8 0 5 1 1 e 92

. 814 -



F12HBE 108
2010 410 H

T E S RIS &
Chin J Contemp Pediatr

Vol. 12 No. 10
Oct. 2010

K5 IL-17 gy Th17 .CD8 T ZHffd, NK 4, vd T 21
i R R AT 7 A BEFS S 4N 22 R R E T
AL, PD-1 BRGNS , N R BT LR Z R
RVERIT Y B W 2 28 PD-1 AlRE RIS
PR A5 Tl AR MEA T A B M 5P/ BT R A o R) 7
SR S BN LPS 75 5 1% N B R ILE 1Y AR 3
TEM.

B T LR BT AE A R Y A R A i S R
SR M 9% (innate immunity ) 45 5¢, IR PD-1 7E%
ARG AN B/ B AN A 2R A P A 2
REA B Tk — L W L AR L] . PD-1 X R
IMAE PR3V P 5 B G 2088 B R S e A
E—25 (0l B AR AR B B RS A . PD-1 XY
BE R LRE PR BT 170 [ B4 Ay pl 22 I 4 T )
PAUES G RT3 Y W& EP DA ca =il
R ISR P HRT i %

(& % X ]
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