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RE] B WEZHE RG-S (MODS) M EAL4IE (EPC) A SR 5 IhaE, #1814
J& MODS HYRIEHL . ik W 40 Sk FHEBENUEC 73R40 T AR RSB0 21, 40 20 ko SREUK ML
PREEFI P RE R AR (Y © IR AT 57 il 4 MODS hi#sisiy . 433 T2C T (TL) NFERTESRT (T2) MaFEdE
1. 24,48 h (T3, T4, T5) WHME K, SR FH 8 TG BBl (Western Blot) A6 I &1 ) i R A% 200 i il 2
1t p38 2 ZEFR UG 1T (p—p38MAPK) YA ; BFER S 2e W TS (ELISA) il il 2% i RFE I+ - o
(TNF- o ) ¥REE; 4B AR AN R I EPC B i, &R SC5041A 17 SkFM P2 il MODS BLEL, s
S JE) i EA A% 0 M p-p38MAPK 223A (A fEH) T T3 B 35 2] 5 1 (4.83+0.52), T4, TS B & i T R (4.36+0.43,
1.93+0.33), T3, T4, TS B ¥ 5 3 5 F T1 H} (1.00+£0.22, ) P<0.01), SLERA I TNF- o ¥ (ng/L) T
T3 I B3 TR T ARAIF B S (53243 +£52.17 1L 129.03+£20.45, 1=31.163, P<0.001), Bi)5 Z i %, T4,
T5 W)} 28 TR T AR (T4 £ 398.93+35.75 [4 131.12+29.53, 1=26.562, P<0.001 ; T5 :287.48+27.26 1,
126.44+26.96, t=17.861, P<<0.001). 325020 4P JE Il EPC %08 (X 107/L) F T3 B & & 5 T F R4 H ik
il (4.83240.624 H 3.545+0.363, 1=9.542, P<<0.001), [l J5 BT F K&, T4, T5 i B ER TR T AR (T4 :
2.628+0.627 It 3.442+0.325, 1=5.043, P<0.001 ; T5 :2.203+0.711 [ 3.471+0.323, 1=2.972, P<0.001),
g5t EAMYE MODS & ALK ANE M A% AN p38MAPK @R fL ] LR i of TNF- o ¥REETF
1, EPC 4t N, vl e b AL 2 —.
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[ Abstract] Objective To study the modulation in number and function of endothelial progenitor cell (EPC)
in multiple organ dysfunction syndrome (MODS) after trauma in swine, and to investigate its pathogenesis. Methods
Forty pigs were divided into sham group and MODS group (each, n = 20). The model of MODS of "two—hit" injury,
namely hemorrhagic shock and endotoxemia, was reproduced. The peripheral blood was collected before hemorrhage
(T1) and endotoxin injection (T2), and 1 hour (T3), 24 hours (T4), 48 hours (T5) after endotoxin injection.
Phosphorylation of p38 mitogen—activated protein kinase (p-p38MAPK) in mononuclear cell was determined by
Western Blot, the content of tumor necrosis factor- o (TNF—a) was determined with enzyme linked immunosorbent
assay (ELISA), and the number of EPC was determined with flow cytometry. Results Model of MODS was successfully
reproduced in 17 pigs. In model group, the expression of p—p38MAPK (A value) peaked at T3 (4.83+0.52),
and gradually declined at T4 and TS5 (4.36 £0.43, 1.93+0.33), and the expression of p—p38MAPK at T3-T5 was
significantly higher than that at T1 (1.0040.22, all P < 0.01). The plasma concentration of TNF-a (ng/L) at T3 in
MODS group was obviously elevated compared with that of sham group (532.43 =52.17 vs. 129.03 =20.45, t = 31.163,
P < 0.001), and it peaked at T3, it then gradually lowered, and it was significantly higher at T4 and TS than that in
sham group (T4: 398.93 +35.75 vs. 131.124+29.53, ¢ = 26.562, P < 0.001; TS5: 287.48 +27.26 vs. 126.44 +26.96,
¢t = 17.861, P < 0.001). The number of EPC ( X 107/L) was apparently increased in MODS group at T3 compared with
sham group (4.832+0.624 vs. 3.545+0.363, ¢ = 9.542, P < 0.001), and it peaked at T3, then gradually decreased,
and the number of EPC at T4 and T5 was significantly lower than that in sham group (T4: 2.628 +0.627 vs. 3.442 +0.325,
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t =5.043, P < 0.001; T5: 2.203+0.711 vs. 3.471+0.323, ¢t = 2.972, P < 0.001 ). Conclusion

Phosphorylation of

p38MAPK could increase the plasma concentration of TNF- a and decrease the quantity of EPC in MODS, which may

be one of the mechanisms of MODS.
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TEEIAYY e 5 (1CU) fa 5 B 1) R 2 & E, H AT
BRI i oA 52 4= B, 1 ELZE I R L k= A 3K
AT I Bl AT B8 IRE], MODS 5¢
Bro A iAo 2™ B T 80 4e B e M S
S AL IR SRS F — o (TNF-a ) [
A2 -1 (IL-18 ) SF K2 R 73 B R
o IL-4 . 1L-10 SFH0 4 P RECHE 3R S RFAE 1) 5 i
1L RN LR AT, e | AR ) S 28 R S A, A1
i MODS %42 . A BFSEIRIE , 78 MODS & A= it
TR, N R AR R ROV 2 55, i Rt
AR HE A, S S BRI, X B R AR
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Fe 05 X3, 2 S50 412 P A A A AR AR, 4R
B #8 B RIS AR AN 5 A EPC 19401k iE
BESF T BE K AR H A, 2 S BUR AT A G R
BWEMEMITEEE , L E BT En

ARSI L “ AT A" B578 MODS FiR,
WLEE A JE I B A0 i b p38 22 24 2% AL 1 UK
(p38MAPK) B R AL 155 1., [) Bsf 4G I 1 J] 1. TNF - o
WS EPC K, I IR BTG MODS $4itr fEi%
1 #RFAE
1.1 SR K TNV Z S 40 H
L (25.66+3.86) kg, F_ 1A — 2 K2E5hY)
PR AL, SIS HRIES . SCXK 20130653, 4 1
BEMLEC T RIENG S o WA 520 20 (20 H) 2R
I MRS + NRE R IS0 —kdTd ik T
AR (20 F) AN S it JOR e A0 o0 8 Ok e 45, AN 16472
MATNBEER TS .

1.2 ZZ0% MODS AU i) #8 « SRS ST 53— AT
iy (FAREM + R PEIRSE + IR PR ) f1 Ik
FIifs (NFEZRIMAE) Wb Fe . A2 sl ik v 3h ik
S UL A L s — 0 B ok i A Swan—Ganz 745,
il 50 ok A7 9 i o 4 2 8 AR MR 5 e S, FOR
Wi 378 80 1 2448 A 5 R AT S VI, s 9 5K

p38 mitogen—activated protein kinase;

Tumor necrosis

BB TR 25 85 VAL BT STt el
K1) Wiggers 322 & il 22 ifiL PR AK 52 sh 5580 | AR 3
kA & LY 30 min JEESEE B KR (MAP) fE 2
(50+5) mmHg (1 mmHg=0.133 kPa), 3 4 5 2 h,
4 60% 2 il 5t K 2 % 2% i £ 0% 11 R K 1 ~
2 h IR FHR S 5, IRl 45 RS MAP 75 191 721145
HIZKF 75% LA Lo B I3 12 h 5 AN E kR 2ei
A (24 h N) WEER (3EE Sigma A1) 0.5 mg/kg.
AL SIAL BT AT SR B AR
1.3 MODS 2WitsifE : AR S % 3 4 5 RAE
B4 A (SIRS) Wi kR E " 5 54 MODS 21kt
FRUE I MODS 9% A2, 31158 MODS & 43R .
24 h WA MODS BAET 5 MR S IRk I
1.4 Kailleds K&orik
141 IMFRASREE 430 TR IET (T NEERTE
SR (T2) KESE 1. 24, 48 h (T3, T4, T5) Hdh
JEl K L 30 mL, LA F R BUEE, 70 2 SAAZ AN ; )
A BE B K 25 BRI 10 mLL, 250> 10 min J5HL |
T, —70 CIRAEE .
1.4.2  HEABGREEEITRLE (Western Blot) F:il #h
JE iy BRLAZZ 240 i B 2 Ak Y p3SMAPK (p—p38MAPK) :
PEHIL A I FRAZ AR T, R BCA WL E FEA
SV MR KA e AR E 10 /L, A
PARFR) 5 EREGE MR, 100 CAE M 5 min, VK I
A, e RGP B 2 A VLD BRI
143 ANE I TNF- o ¥ EEAGIN : SR BT I 0
ABC— RS FFHALE: (ELISA) %2 I TNF- o
BEVEFAR ) & (E[E Sigma AR BB T,
1.4.4  AMEIL EPC B kil . BAMNE I 50 ul, 20
7+ 3% ,200 L BERZ R 2% bl (PBS) &, N AR
Uk CD133, CD34 FIMLAE PN Rz 4 A 4 R 73244 2
(VEGFR-2) U, A 5 ul Fi SR 2 e Ehrid
SHi/NR 1gG ZHUREEHFE 20 min, A
AT (FACScan) .
1.5 SibeFdy vk R SPSS 11.0 #ibsef 8 ab
P RO DR + B (R+s) o, ]
FLA R ¢ K56 MODS & AE R AR x A
P<0.05 2ERAGTE L
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2.1 MODS KA. 525 20 Hgdha 17 HkAg
MODS, HoH 2 N2 E TIRERERS 6 1,3 N3 I RE
pEf 7 W4 AU AR E DhREREAT 4 M 55 3 HE
24 h N &A: MODS, ¥R 95 R M, T LISIBR . T
AR 20 HAEHAR &4 MODS,

2.2 MODS &AM ML A% A p-p38MAPK & 1%
ik (K1) : T3 i p-p38MAPK %1k & f i i, %5 T1
AR S T (P<<0.01), BEFS 2 TR, 2 TS B3]
BT TLE (P<0.01),
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[t 1]
Western Blot i 2E [ 2 ENGIHA S , MODS S £ 2% B Dhig
BERSZEAAE, p-p38MAPK MRk p38 2224210 b AR 1 Il ,
B —actin K B - WNEEH, T1 MR IMAT, T2 AP EEE AT,
T3, T4, TS MNFEZ TS 1. 24, 48 h; 5 T1 A&, *P<0.01
1 Western Blot #:illl MODS %545 Aisf 0] st 7] i 2Pz 4 it
p-p38MAPK i35k

£ 1 MODS X FIE& WAL S MIE TNF- o SHEAVEN (x+s)

23 W4l TNF-o &K (R 1) W4
T1., T2 Bf I 3K TNF-a &2 R LG22 E X
(¥ P>0.05) ; T3 BFSZERZH 1ML 2K TNF- o 7 R
TR B 2E TS IF Ikl (P<0.01), Bl J5 & ¥ T
K, 2 TS B m TR AR (P<0.01),
2.4 WASMEINL EPC Bmry b (£ 2) W4 T1.
T2 B A I EPC s e 22 R ¥ R Ge it L
(¥3 P>0.05) ; T3 B SZE2H AP 1 EPC KR8 RF
R B FE TR IR (P<0.01), B 528 F %,
T4, T5 i TR TR (P<0.01),
3 it i

ARG & B, AEAR 225 vh T LIS T £ 41 ]
1M EPC B %5 A1 2 RE B9 el A 5 N R R RS T 4h
JE Il EPC B9 A AR, Grisar 25 BT s
TE X JIBAE 5 3 R Hh /1 JE IL TNF- o T B 2, SR 1
EPC i B 2 N, i TNF- o WRET R ), 218
1M EPC 8 D) REAS 21 BH B 0038, — 3% =22 (] 52 B
AR ; Palange 25 HIFSE & B0, TS P BH S22 i
P (COPD) Hf EPC %ri W] . F%; Burnham %'
KB 2R 5 (ALD B35 EPC $& B W T &5
Mayr 252045 36 137 75 B2 2 23 B AT /N 4 P 2 2%
(2 nglkg) HLEGFNPIFNEH), 2558 & R /IR i
N R TG K T SIRS, #MA I TNF- o He
W2 T 1 EPC £l TR ARSI MELH], MODS
FIGAEES N EEZR S 1 h p-p38MAPK Bl ik 2 iz kK
{8, T Je 2 N %, (H. 48 h P75 9R  F4 AT, LI
HOTNF- o MR R A T AR L

p38MAPK & i Brewster %
TE 1993 AR 5T =58 A5 H 1A

g DB TNF-a (ng/L) SR B U BLAY , UCAF Han &5
. 2 L i i S B HURIX 53 T Bl 38 000,
BFARM 20 187.98+£22.04 123.86+23.14 129.03+20.45 131.12429.53 126.44+26.96 P ST T DT
e 17 194.94+45.85 120.72+25.73 532.43+52.17 398.93+35.75 287.48 +27.26 1 360 Uk R 2L H LAY i
i 1351 1.052 31.163 26,562 17.861 FIBT, B S — BB 19 MAPK {5
P e 0.182 0.293 < 0.001 < 0.001 < 0.001

S %, p38MAPK i HUIR
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NFEERTESRT, T3, T4, TS AHIRNEERENE 1. 24, 48h

2 MODS X ZAEASI A AN ML EPC B 520 (x+s)

&N EEBTE A T AR, %
25 85 e 7% B 40 MR N 5 2

H g 24 (LPS), 2 VR 40 i X+

_ o 7 vy Y
. dz#ﬂ%fk EPC it (< 1071) TNF- o W 3 5 8 Uk 7 4%
- 1l = B D BT p3SMAPK 28 (1380 1
WTAR4 20 321340443 3.833+0.425 3.545+0.363 3.442+0.325 3.471+0.323 . 5 e e
SEERA 17 3.492+0.311 3.933+0.436 4.832+0.624 2.628+0.627 2.203+0.711 Ve, B A0 MM 5 1 328 21 40 i
1 0.061 0.362 9.542 5.043 2972 ¥, ) Bsf P A G i R N, 7E 4 B
P1H 0.950 0.721 < 0.001 < 0.001 < 0.001
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b MAPK #8515 53 A THIMLTT N, B BAT 2224 0% Fl
IR TR AEBETRIL T BE , 40 P 0 25 5 7%
S 2 — . MAPK R IGEALHE 4 AW 505, R 40
W AME SR R 1/2 (ERK1/2),c—Jun Z A
il / I 385G AL 25 B (JNK/SAPK ), 2224 5k i
F B 1/ A0 A5 01 0 5 (BMK1/ERKS) 1
p38MAPK, Hirf p38MAPK 3= %% 48 1 4 it X 1 1)
MR LM S A T, p38MAPK HIf5 S St 72
AP TAE S R A L 1 Bk (MEKKS) —$142
ZUZVE AL 1350 3/6 (MKK3/6) —p38MAPK 2,
MODS & il 5 1 20 i R 7 A= 19 TNF- o {41
JE Il EPC Fh % p3SMAPK & A= ik , S5 EPC %X
T FIIIHE FR%. Seeger sl 2155 ) Sy S EPC $i
FIIBE TR R T-5 A, 25 TNF-
Xt EPC Ht p38MAPK [T I i 22 245 1N S0 1k
W -1 (AP-1) DL SR R 1 BRI IR I 1 (cAMP)
R R A S A (CRE) 77 AR 4 I )4 i
TR TEARSCEIER S, N R ITESE 1 h EPC
BT e TR 5 B8 EPC AY3h B %5, (02
Bl AP I TNF- o 32 AT, ok EPC 9 6 1
YERE AN I EPC A8 s T [, DRt 8 e
TENTERTES T 24 h F148 h HAL,

25 I i AR SIS A AT IR S« 7E AR L PEAR T R
MPFHEE ., NEERFEZMEZRE T, FEOMNE
1L PAAZ AR N p3SMAPK iR (L A 3458 , TNF- o
SN R 1 A S A e RS R E T S0 EPC Y
p38MAPK Wiz fb 3t 3, ifif EPC B S IhfEpE = T
R, E T 4545 B AL S i A 3 105 18 52 B T TR 2
fii MODS N .
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