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TNF-a WX EASE AR TSR ENZ IR ES Rho #HEBMEQ#MEE C HXER

RHT, 5 A AW R R RRRY (400042 TR, 7 TR K KRB BB RSN RFBF TS RS
105 Bt 55 A i 5 A 5 )

[(HWZE] HM WEMEIRIEH T a(tumor necrosis factor o, TNF-cr) X A # 2 R 5 L4545 BEUREE 52 0 S L5 Rho
L EEFIEE RS C(protein kinase C, PKC) fYE R, Jii:  BUEH MNFEZIR W R s R L sh Ik (superior mesenteric
artery, SMA) R H B IAR MAF 5K S EBA , - ZARIRZS R (120 mmol/L KC1) SMA. [l 45 A X6f Aofs e Jo5 465 (19 AL 40 1 R ke
A RS BURE . T ELISA S50 € 1M 3% A1 K TNF-o 7K, Wi4¢ TNF-o0 X SMA 1l 38 FR 4% SURE (19 52 i )2 5 PKC Al
Rho MR R . 850 &K% LPS(1 mg/ke) #flikiE S , 301 (R LPS Y44t f5 30 min A1 h) SMA (i 48 55845 B 5 1o M
e MR R e KA 7 (B, ) FHE (P >0.05) 5 Bl B ] A RE 4, SMA LA PR 4% (4 5 Rz 1 320 7 T B, 3] LPS Vi 5
J& 6 h B AR, -t R B A%, oRIEE 11 (B, ) BB FEIR(P <0.01) , 5% LPS(1 mg/kg) #IkiF 4 )5 2 h, i
T TNF-o B7KFB W5, 4 h A5 = g, 6 h A BrRE A M TIER 4L (P <0.05,P <0.01 ) , HAZ b 5 5 1l A8 45 Uk
PR —E AR (r= -0.675 3) . ARWK 1 TNF-a (20 ng/ml) 53 5 7] B 52 TH 25 SMA X455 (4 52 v, 125 vk B 1
TNF-a(200 ng/ml) 7] B 5L A SMA X451 2 Ji 14 (P <0.05,P <0.01) , Rho SR FHEMHIF) Y-27632(1 x 10 ™ mol/L) A
B 3 ARG APk B 1) TNF-o FH 5 SMA X455 1 s ik (P < 0. 05, P <0.01) ;1] PKC (#4114 3] Staurosporine (1 x 10 7 mol/L) J&
FEBUER(P>0.05) , &4  TNF-o XF P EE RO IS A B UM E A S ZE AR5 1R, R fE AT BE 222 5 Rho A
K, 5 PKC LREAK,
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Effect of TNF-« on calcium sensitivity in rabbits with endotoxin-induced shock and

its relation with Rho-kinase and protein kinase C
He Jiaojiang, Li Tao, Yang Guangming, Xu Jing, Zhu Yu, Liu Liangming (State Key Laboratory of Trauma, Burns and Com-
bined Injury, Department 2, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042, China)

[Abstract ] Objective To observe the effect of TNF-a on vascular calcium sensitivity in rabbits with
endotoxin-induced shock and its relation with Rho-kinase and protein kinase C ( PKC). Methods Vascular
calcium sensitivity of superior mesenteric artery (SMA) from normal and endotoxin-induced shock rabbits was
detected according to the contraction initiated by Ca’* under depolarizing conditions (120 mmol/L KCI) using
the in vitro angiotasis assay technique. TNF-a level was measured by ELISA. Effect of TNF-a on calcium sensi-
tivity of SMA and the relation between Rho-kinase and PKC were observed. Results The vascular reactivity of
SMA to Ca** was increased with the cumulative dose-response curve of SMA to Ca’* shifted to the left and the
E, . of Ca’" increased in rabbits 30 min and 1 h after LPS intravenous injection (P >0.05). However, it was
then decreased with the cumulative dose-response curve of SMA to Ca’ " shifted to the right and the E__ of Ca’"
significantly decreased (P <0.01). The serum TNF-a level began to increase, reached its peak, and de-
creased to its normal level in 2, 4 and 6 h, respectively, after LPS administration, but was still higher than that
in control group (P <0.05, P <0.01), which was negatively correlated with vascular calcium sensitivity. The
low and high levels of TNF-a incubated with SMA significantly increased and decreased the vascular reactivity
of SMA to Ca®*, respectively (P <0.05, P <0.01). However, the PKC inhibitor, staurosporine, had no
effect on TNF-a (P >0.05). Conclusion TNF-a plays an important role in regulation of the calcium sensi-

[BEeWA] BRANTERES(30625037)
[@EEEE] XIRV, % (023)68757421 , E-mail ; liangmingliu@ yahoo. com



Ay —

H32HBHE M o= %

866 201045 A 15 H

N
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 9
May 15 2010

tivity of vascular smooth muscle in rabbits with endotoxin-induced shock, which may be related to Rho-kinase

but not with PKC.
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PRLYT #7505 SRR R AT (5 2 B0 | 1l 2871 T UL 4 A 5
R R AT PR o LA S 7 1 ) i A v e 38 o A
FHE S e B S I A 2 R 4 o SR e f) S B
FERIEZ—, 4= B H9E N 25 {iF ( systemic inflamma-
tory response syndrome, SIRS) iy JH: 3= 25 {1 5 B A PR
{iE, M IR FE IR T o (tumor necrosis factor o, TNF-o) A
HFBRIEN T, Bucher 25 A58 2 W] TNF-o 1 1L-1
LR NO A 5 =0 BRI PRI 52K mRNA f1)5R
IR 04 4 BB P R o Singh 251 5 3 BH N 75
FARE Y TNF-o AR 1 R 5B 32 14 (adrenergic
receptor, AR)XFH 2l 7 iy 51k, 38 o B AR B
FRD) BARZIAECH . AR N RN )5
AP T (TNF-o IL-6 1 IL-1 %5) (25 545 ol
i 1L 45 S 9 L 40 2 ( vascular smooth muscle cells,
VSMC) ol -AR JEH 5K TR o 38657 K] TNF-o
520 it PR P A0 3 S e A LA R B A2 AR v e 3k
FER ), 2 5 RS M AR S Bk i & A o TNF-ao 7]
7 3 2 5 M 00 AT JULEH L %) 5 R PR R TR T B R
PR 10 A8 8 Sy P, ALl o], [l P 4 i 20 L SC
BRI IE . ARSI % R F R N 35 2 AR s AU, Xof ik
177 WE9E, BTEdE— 20 1 i N 3 3R IR o 405 2R B ke A
B, S RO PR v i A8 AT B 7 1 By ¥ 245 4 4 1
B

1 #MREFE

1.1 SRR 454

8 R e (B = R KRB B B BT RS MEI B 5 T 5 56
Sy ey ) 48 H MEHEA ) AR TR 2.0 ~2.5 kg, TR
12 h 256 v B iRk, PIEE R IR TR AL 20 28 B bk i
LPS 1.0 mg/kg & il , V- ¥18h ik i ( MAP) [ & 5l 7K -1 70%
VLR AT RE R RS . 40 e R X A, LPS 41 0.5.1.2,
4.6 h, B2 8 L, I AR 52 Ji Bk kB 2 ml 1f 7
JE A AT R B, B2 A0 6 IS B 2 55 L B ik (SMA) F= 1, 7
W S B 45 4 41 20, i B 2 ~ 3 mm K I 75 A FH T 465 A 4 3

G5 LPS 210.5.1.2 4.6 h HIEGH 5§ k4 LPS( 3 E Sigma
AT AHIT0.5.1.2 4.6 h RRIEENE f5 H-ZX KA 2 ml
M JFAEFE 3% b3 7 B SMA i A I 85 SR P o B JBRCAY
TR AR i B0 (4 °C,2 000 v/min, 20 min) f5 HOH: 15
FA#T =70 °C BIpkARTH T T TNF-o ¥R EEIE

TP G40 H 3% PRI LB SMA ETHI 2 ~3 mm
MY FR 40 A5 TNF-o 78 37 CIBEF 10 h, SLH 5 41X
BR2H 20 ng/ml TNF-o 24,200 ng/ml TNF-o 24 .20 ng/ml TNF-ox +
Rho-kinase #1 i 5] Y-27632 £H .20 ng/ml TNF-o + PKC 11 il 55|
Staurosporine £ 3t 5 21 , 554 8 N M4 R
1.2 o8 SRAG AR

SMA [fil &3 F 154 K-H ¥ ( Krebs-Henseleit solution, 2 ¥ :
NaCl 118 mmol/L, KCl 4.7 mmol/L, NaHCO; 25 mmol/L,
KH,PO, 1.03 mmol/L, MgSO, - 7H,0 0.45 mmol/L, CaCl,
2.5 mmol/L, %54 11. 1 mmol/L,pH 7.4) i B K 2% B 7 Al
(PHPE Letica 207]) MRS, F58: 50 A 95% 0,11 5% CO, i
G, ATIK T 3.0 g,25 CHEEBEE 2 h,20 min #3 1
W Frak 2 FAE 4 1 B0 (41 : NaCl 2.7 mmol/L,
KCI 120 mmol/L, NaHCO; 25 mmol/L, KH, PO, 1. 03 mmol/L,
MgSO, + 7H,0 0. 45 mmol/L, #Z5##% 11. 1 mmol/L,pH 7. 4) §i%
H 1 h, 15 min P 1O, 755K Tyl 2 PR35, 0 5E M8 26 00
Ca’* {8 . 20 ng/ml TNF-o + Y-27632 ZH 7120 ng/ml TNF-o +
Staurosporine ZbFHZH 735l Y-27632(1 x 10 “mol/L) #1 Stauros-
porine( 1 x 10 mol/L) MFE 10 min, T WL 145 PR X Ca” ™ AR
A SO 1078 PR K 38 o A S e 4 2 /B A e SRS
5% (Power Lab , Ji K F|F. AD Instrument A\ #])

LA E 5 AR VG 8 BRI, T A a2
BEAMIE 1 x10™* 3 x10™* .1 x107° 2 %1077 .6 x107° .1 x
1072 3 x 10 “mol/L, it s AR[A] Ca®* ¥R JEE T I AF IR =4 14 B,
DA )/ PR BT (g/mg) S B AR ARIE, 1R -0t 2k, i 2%
AR Ca®* (B0 B BE (ECyy) , I Ca®* 1) B, L B it-
RPN A8 0 T e o
1.3 TNF-o #94&m]

SRR ELISA 3 5E TNF-o 1R B, ELAARERVERR I
TNF-o 3855 @ 313217
1.4 %itsae

BARIILL & +5 %, R SPSS 10. 0 Gii 4 0 AT LA %
i 253 W,

2 HR

2.1 WEFRERR R S AR AL
SIEH IR G, 45 LPS J5 30 min il 1 h, SMA %4549
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OB TR RS, B A TR 2R A (LR FAE K Yo )
L SR 9 % 1 T TR RS0 (4 LPS J5 4.6 h) 45 b e Wnglal T
N > -o ng/m
R A%, B, BK(P <0.01),45 LPS J5 6 h 7E45 L5 = 1 SR 1
WREEH 6 x 107 1 x 10 21 3 x 10 " mol/L 7K -2 R 345 5 . = '1' e
23 Y (P <0.05,P<0.01,& 1), £ 10 B e ML 1
A 3 05 o | . T
—a—1PS05h e e a )
LPS 1 h il of HFE e Y a
2.+ U2 oask &
. ey, H 2540 35 30 25 20 15
E Pl e lg[Ca® mol/L. |
S s
1 1 __‘-'T r a:P <0.05,b:P<0.01, 5 %+ B 20 b
P M2 RERAEH TNF-o X SMA M85 SRR
0- T PR DA

~0.5 i
-4.25-4.0 -35 -3.0 -2.5 -2.0 -1.5
lg[Ca? mol/L |

B 3.0¢

2.5
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2.0
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LPS t/h

a:P <0.05,b:P <0.01,%5 5 % B8 20 e 8%
A% LPS J5 R Bl BF AR5 K 2 SMA 45 408 M % 4% B 4 LPS & R
) B 48,5 SMA s+4564 E, E AL
E1 ReENSRAREAREME SMA IEFHEHBRIETH

2.2 AFFRARE I TNF-a K-F a4

IEEXTRAL,LPS 410.5.1 .2 .4 .6 h & TNF-« 155 &
WA (11,176 +3.978) . (12.286 +4.087) , (11.327 +2.062) .
(13.226 £2.848) . (24.269 +8.156) . (15.916 £2.538) ng/ml,
FHIG ] UL, 505 8 6 BEEE AR EL , I8 o TNF-o A9 3 0 7E ff K
S LPS(1 mg/kg) J5 2 h FHi& ,LPS J5 4 h a5 F| 504 ,6 h 4 Frf%
AR TIER 41 (P <0.05,P <0.01) . HAMEHAE 545 LPS
SRR AL 2 — M AR R (r= -0.6753,P <
0.01),
2.3 MARLIRAERE RERE TNF-a %35

J& A5 HR O AL

5REFRENFE 10 h YRR L, 20 ng/ml TNF-o #5510 h
J& SMA X5/ R 46 B 2288, B, B B FH = (P <0.01)
TEAEHE S 6 x 10 1 x 10 > F1 3 x 10 mol/L /K24 H 4
Biit# 8 L (P <0.05,P <0.01), i 200 ng/ml TNF-o W% &
10 h J5 SMA X5 /) At th £k B B 4 % B, B R BEAL (P <
0.05) ,7EFEYkBE R 1 x10™° 2 x107° 6 x 1077 |1 x 10 > 1 3 x
10 mol/L /K F-25 #4594 Gi i1 8 L (P <0.05, & 2) .

2.4 Rho #kpdp 4] 7 Y-27632 A PKC 47 4) 71 Stauros-
porine & & TNF-o # % 10 h /5 SMA R
GO A AL

Y-27632 Al ffi & B TNF-o (20 ng/ml) #7510 h J5 (9
SMA X5 L AT, B, BEFK(P <0.01), 1&
TN 1x107° 2x107° 6 x 107> 1 x 10 >F13 x 10 > mol/L.
K2R E S E X (P<0.01,&3),

Staurosporine X ik & TNF-a(20 ng/ml) $#H 10 h J5 1)
SMA 5 4 ok T 26 T 1 5 B0, 55 45 W 25 S T 2
HX(P>0.05,[43),

2.0 s TNF-o 20 ng/ml

—er—TNF-a 20 ng/ml +Y27632
—a—TNF-o 20 ng/ml +Staurosporine
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s 1.0 e
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0- =--
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B3 Y-27632 #0 Staurosporine Xtk E TNF- 5 10 h [§
SMA [In & BR§5 U 4 2 Bz 14 4 55 i

3 i

P EE IR LA 4 B RE W 2R B AE Dy F2 2 A AR
FEFRIE, RERMR FHEEERES S THHERIK
T T AR B R . TNF-o S ZIIRE TG IR 46 1
I, FEEE N R A T LA RN W A i A
WF5E 228, i LPS 38 S50 TNF-o 19 B B ik 32 258
1 S T (NF) kB R $5, [A i TNF-o AT 2L 5]
HA R R T R B, 5 BB A T e B A | 1ML
RS B2 W & B 7 PN R 2 PR S A 2k
PR 00 A5 1 i U240 L ) 7 0 R PR AT (45 2R
B0 07T T UL 200 6 AR A A R o i IR R
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IR R A R B AR Y . 0 TNF-o 7EN TR R
RTS8 SO A TEAE T, 2 38 e o] o s 428 R 18 7 B4 1
RNt

ARFFCR R RN FERIR OB, W T £ H 2
FIKEE ST LPS(1.0 mg/kg) JG AN [FIBTIA] &5 SMA  1fil 5 ¥
FEARURAE A AL, TRIF IR T R AR L H TNF-o 7K
AEfk, A, KRN TFERIRTOG, SMA 551K
45 O A 2 IR e U (LPS J5 30 min Al 1 h) Ft
1=, PRIEEEIA (LPS J5 4 .6 h) I 48 X665 1 U 46 )5 1
PERL B REAG . K LPS(1 mg/kg) #HE 5 2 h, 1L i
TNF-o (/K- UG B i TH i, LPS J& 4 h iK% 50,6 h
B TR T IE % 20, SMA I 3 3R % 45 1 M 4
FL S L35 H TNF-oc 978 £k 52 BRI 2 47 AH 56 A8 4k
(r=-0.6753, P<0.01), EDFtE I35 H TNF-o 9
FRI38E  , SMA. I B4 (14 WS 40 52 oy MDAt o 0E— 45
KBS VR SMA 145 B85 A5 [F] 9k BE ) TNF-o 087 75 WL 5%
HEXF SMA A5 R AR 4 52 01 B2 Rho 384 8411 i 751
Y-27632 F1 PKC ##i|3 Staurosporine FIFEFH, 45 3%
B, vk ) TNF-o (20 ng/ml) 0] T} SMA [fi 45 FF4) 45
AR EPE , v e B TNF-o0 (200 ng/ml) A REAIR SMA il
B RN M, X SR REbkES LPS J5 1 h
SMA il FA %55 i e e 2 B PE T g 3 A TNF-o0 7K
SRR AR Bk S LPS J5 4 .6 h SMA Il #4685 A i
4 RIS L 3 o TNF-o 7K 7 8 2 ) i HA AR 4
ARG . Y-27632 BH 2 FRARARIR & TNF-u (20 ng/ml)
S E 10 h J5 SMA 145 IR X85 SN P 8 T 5 SN, T
Staurosporine XKk TNF-o (20 ng/ml) %f SMA [ff %
A EGAERE: 1 T RN TCRE MR . S5 SRR, TNF-o
Xof AR R AR T LA S T UL 40 i S ARt EL A T Y AR
A, ELnT BE 32 223 a3 Rho 3 i A J2 PKC 42K 14
Y,

ARSI R A IGHR B TNF-oe (20 ng/ml ) 7155 ¥R J&
TNF-(200 ng/ml) 5 SMA [fil 45 FR 0% & 1 vik B 1 5 F
RN ZRFIAW] (45 LPS J5 30 min f1 1h) Fifk 5
B (45 LPS J5 4.6 h) L& Irim A e i . X 282
JEURN SNABE 25 F T E . TNF-o 760K P9 ] 5| i
b S R 14 7= A T G [R5 i SMAL 1 785 25 465 11 i
a5 RN, TARSNIEE CILE R . LRSI E JA
BTN TNF-o #¢ B A g 1k 8 W — 76 H sk . 2=
aag U RE S F W, 78 2% I PR 52 T, Rho RS Il PKC
S5 T M LA S U E TR Y . Rho 3G 3
LA 3 P A ALBR B P 2 B IR S e 2 T 2 LR 2R
PR I A IS , 8 L4 S T UL 200 o 4 e e
PKC XF ifi %5 - ¥ AL 40 i 465 /st 0 19 3 22 ol ik

CPI-17 it 1 410 il UL BR 2 7 5 % T2 il 0 006 b 22
HIFTEIL R IR S . AR UL TE N #E R
R TNF-o =255 3 Rho B M AN & PKC R4y
PR RS LA S L0 A A AR P . {3 TNF- X
Rho S 19 ELAR A1 AL Rrlk— 2B 05T .
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