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REY BH RiTEAES C(PKC).EAME G(PKG) X 5k i #4k 32 & B 10 % 7 ¥ WL 40 A 4% Uk
BB IER. ik 2R B i V-2 3 B E 4 5 7E 40 mm Hg (1 mm Hg—0. 133 kPa)2 h #] & 5 I 4k
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HURE RN . W E KB SMA # PKC.PKG & # 24k, 50 8 PKC.PKG #2516 5 11 % 4% SURE B 1L | 19
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[Abstract] Objective To observe the effect of protein kinase C (PKC) and protein kinase G (PKG)
on calcium desensitization following hemorrhagic shock in rats. Methods The model of hemorrhagic shock
was replicated by blood letting and maintaining mean arterial pressure at 40 mm Hg (1 mm Hg=0.133 kPa)
for 2 hours. The superior mesenteric artery (SMA) in hemorrhagic shock rats was adopted to assay the
calcium sensitivity via observing the contraction initiated by calcium under depolarizing conditions
(120 mmol/L. K*) with isolated organ perfusion system. Meanwhile, the effects of the PMA (PKC
agonist ), staurosporine (PKC inhibitor), 8Br - cGMP (PKG agonist) and KT - 5823 (PKG inhibitor) on
calcium sensitivity and the changes in PKC and PKG activities in SMA were observed following hemorrhagic
shock. Results The calcium sensitivity of SMA following hemorrhagic shock was significantly decreased,
and the dose - effect curve shifted to the right significantly, maximum energy (Emax) decreased significantly
at 2 hours following shock (all P<C0.01). The PMA (1X 107" mol/L) and KT - 5823 (1 X 10 ® mol/L)
significantly increased hemorrhagic shock - induced decrease in calcium sensitivity (P <C0.05 or P<C0.01).
Staurosporine (1X107" mol/L) and 8Br ~c¢GMP (1X107* mol/L) further decreased calcium sensitivity after
shock (P<C0.05 or P<C0.01). The activity of PKC was decreased and PKG activity was increased 2 hours
following shock (P<C0.05 and P <C 0.01), and was positively and negatively correlated with calcium
sensitivity of SMA, respectively (both P<(0.01). Conclusion PKC and PKG take part in the regulation
of calcium sensitivity following hemorrhagic shock. PKC up - regulates calcium sensitivity, and PKG
down - regulates calcium sensitivity in vascular smooth muscle cells following hemorrhagic shock.
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(PKC).ZE [ ¥ B G (PKG) X IfiL % Y& ¥8 UL 40 Hg 4% 4%
BRUYEAAEENAYIEM.HPKC.PKG £5% 5
TR 32 )5 L B 3 UL 4R B S R P A L B RV,
AEE. ALTBRRARRRMERTER, TR
PKC.PKG 15 H: ¥ 35 7] Xf 4K 55 i 98 45 U o 9 %
ni , [5) B R BB AR 7L U B R B 3 Bk PKC.PKG 7%
AL, RSN S B SRR X R .
1 #MHEEFE
1.1 YA RERG & Wistar KK, 48 R, i
AN, ERE (208. 0+22. Vg, LB FERE
B 8 RYERIE#E T4, HAe 40 RATFH£R M
MR R, RS EREHL S K 7 4 . PKC 3 |
PMA # .PKC ##$i#staurosporineffl .PKG # zh 7]
8Br —cGMP 4 1 PKG f5$i 7 KT - 5823 ., KM
2 B 3h Bk B {3 F ¥ 3 Bk B 4 #F 7£ 40 mm Hg
(1 mm Hg=0.133 kPa)2 h #5 t£ & #H K Bl & 1
MR TEE R, BRI EEA KR, BB R B L3k
(SMA), B A EEHHAL, WIER2~3 mmKH
i B E, A TSR E B0 5B KRB R K
HFHAHT PKC.PKG EHRE. EEXTHRAKRK
BHEBEAER SMA HE i & 37, 3 BUg 7 B i &
AWM % PKC.PKG 1E# .
1.2 SMA 458 W 5E - %5 BT BL SMA i & 3R 4
F 1A Krebs - Henseleiti # (K -H ) B EBE
ERBEEP FRERTAKBELER 5% O, M 5%
CO, WIRASIK, BB 1 0.5 g,37 CHEART
2h,20 min$ B — K, K MR FRERARGHBE
JBE 10~ 20 min, 7 #7 i & ¥ 52 )5 W 2 i F 3 5
Ca® Wy R Btk . PKC.PKG ¥ 37 of # i 77 4b 2 41
43 ) FA L 8 3h 3 2 0 ) R 8% F I B 2 10 min, BT
W BE 4y 818 PMA 1 X 1077 mol/L, staurosporine
1X10" " mol/L, 8Br - ¢GMP 1 X 10™* mol/L,
KT -5823 1X10 ° mol/L. I %33k J1:@ 25k 11 1%
B AR B E B 4 BE F Y (Power Lab, 3 X F
¥ ,AD Instrument),

I 9 35 A4 45 BURHE VR RiH IR E . iE R A
] Ca® ¥ BT i 8 3F 7= 4 19 & K 48 77 (Emax),
A 71/ B R R & (g/mg) Ry BALSRAE E B -3
B, B R LA B R Ca Y2 B A B0k E (ECso)
P Ca® A Bl 50 % 8 K 2 R i 38 3h 77 ¥k BE i) 5 X 4K
{ (pD,, B - g ECs,) #1 Emax PA B & -5 ih 22 7 #
I 9 BF B 45 URE: .
1.3 PKC E#WE . REANLEHBUE B F
B AR PKC 351

1.4 PKG FHHNE - BHARABOLEAREIRE
MW (& Tris HCl 50 mmol/L(pH 7. 1), B T#H 3
Ery1 mmol /L, —H A #ME(DTT)2 mmol/L, i
L-¥ & 8 10 pmol/L, Z = ik 1§ Z B (EDTA)
10 mmol /L, #|4:%£ ¥ 10 ymol/LI# 4 CHH¥ 2 h,
13 000X g B> 10 min, B _LIEW 10 pl, 1A 40 pl
BERMBECHNE Tris HCl 50 mmol/L(pH 7.4),
RTHSEK 0.1 mmol/L, i E L - B &R
100 pmol/L, & H ¥ B # ) 7] (PKI) 10 pmol/L, 15|
4 F3F 10 pmol /L, BB % H (cGMP) 5 pmol/L,
% JE Z % (BPDE) 150 umol/L) #, 30 CK ki
10 min B 40 pl RN KR EWRIERK L. HT,
&/ 78 mmol/L BEER3E 2%t ¥ (PBS) $ 10 min X
4K MA 6 ml NARWCE B 28 0. 0355y X¢
AR EM (POPOP) , BRI B %N 508 2,5 K
0% (PPO) I & cpm {8, B4 il BPDE 5 R i1 BPDE
i 22 EVE 0 BTl E B9 PKG 161 .
1.5 Gt A SIEUHREHEZ (L)
RBRHF R K, P<<0.05 HEFHRIT
2 & R
2.1 HHKKE SMA i 3 x5 SUR BB
(ERLEBED-SE®YRBRALE, KRG LERH
Ca®™ BB R B A ,Emax BERFMR;PMA 4
£ 1 X107 mol/L B8] KL i SMA I #H & Ca?t
BE-HMELHEBER RERNBEBHRE N E
1X107? mol/LFN3X 10 2 mol /LAY Ca’* ¥ i} B &
BTARERA . Emaxth BERB FRTZH P B
0. 05) ; staurosporine 2 #£ 1 X 1077 mol/L &Y 0] {§
SMA [ &3 Ca’* B-BH R B L, HWHE S
TECa® ¥ E R 6X107°,1X1072,3 X107 mol/L k¢
HWBERTHAEA . Emax BERTARRAP<
0. 05 8% P<(0.01),
£1 BEAMSMA FHEEBTE G+s)
Table 1 Change of calcium sensitivity of SMA of
rats in each group(x£s)

4 51 FHPH ()  Emax(g/mg) pD;
k- pudich:l 8 1.030+40.021  2.814+0.027
A 8 0.377+0.014** 2,557+0.062*
PMA 4 8 0.595+0.037%  2.551+0. 004
staurosporine £ 8 0.230+0.012%*% 2.435+0. 075
8Br - cGMP 41 8 0.256+0.012%  2.570+0. 036
KT -5823 #1 8 0.624+0.051*  2.580+0.010

. 5EENBALS. " P<0.05,* " P<0.01; 5kwA
8. % P<<0. 05, " * P<0. 01
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Figure 1 Change of calcium sensitivity of SMA of

rats in each group
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mERMY Ca " B-UMARIBAB, HRE N
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mol/L B ¥ 8 F M| FIR 5 4, Emax B 81K T4k
T4 (P ¥ <C0.05) ;KT - 5823 4 7E 1 X107 ° mol/L
AR Ca " WR-BMEHB AR, KRS A
Ca? ¥ F 1 X102 mol/L F 3X10 2 mol/L B} /KF
BEEFHAREH Emax BER THRRAP B
0.05), 4441 pD, L ERH T B EH.
2.2 {k%J5 PKC.PKG EHEHGR 2, B 2) kR
B R PKC iEHEE# BHEER
K (P<0.05), SR MESUBEHELERE
EM¥EG=0.998,P<<0.01)., k3 J5 PKG & M5
EEXNBHAIBABP<0.05, 5KE)E LEH
BRI R BERMERXG=-0.987,P<0.01),

®2 KkMm¥EKhRE PKC.PKG FHTH G+
Table 2 Change of PKC and PKG activities after

hemorrhagic shock (x=+s) pmol * min~! « mg~!
HA PR CD PKC ¥ # PKG ¥
EREA 8 265. 68+35. 07 560.82+ 98.78
A 8 98.07423.35*  991.35+121. 65~
W EE X RA L. - P<0.05
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Figure 2 Change of PKC and PKG activities

after hemorrhagic shock
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PEAR RS BIFE VHR,, BAK X B
1697 T8 B I IR 55 B AN B » K B2 5 B i M A B
AMNSEURRRATWEEREZ - EMARRS,
PKC.PKG &5 7 IE# L& ¥ L0 M 45 BUR H
B, BB EFECHBFRF R MR 5 AT 6 M
B 18 UL 4E AR 4 R T R AR, T B A 45 3 R
MCI - 154 A i — 25 (K 45 @Usk ik, KALHI T e 2
581t Rho 3% .PKC.PKG £FVEH. ALK E
RUBADF 55 th & B, IR 32 )5 45 SO PR IR, 45 R 7 4K
7% VHR kAP RAEEREEH.

2 £ SC I SR B Ak il 4 SR B Y A B, PKC ## 7
¥ a7 PMA 7] B EFR &k SMA 3t Ca** ik
45 R B, LR R M i 3 staurosporine T i@ 2 [
3 SMA Xt Ca®* By 48 )2 i ; PKG #7571t B sh 7
8Br - cGMP W] 8 & MKk 52 SMA Xt Ca** i i 45
RR, AR me A KT -5823 Al B M EKE
SMA Xf Ca’* # Wt 45 R i » ¥ 8] PKC.PKG 25T
PR 3e if B A5 R P 4 . PKC BB Bk &
BREUREER,PKG A T Kk 5T M 545 MU i1
. FEHE 0 E K5 B & B3k PKC #l PKG
EHE R, k5% 5 PKC 15 8 B %K, PKG 154488
BAE, SHRREBRES KO ESERETELSE
BB XM, 46 MBS RH#E—LUEHA T PKC I
PKG Xk M ESSRAENRATER. MEHSES
W, 7ER T B8 SMA X451 i o 91 B F+
5, B AR 32 B (8] S 4K, o B 20 X 45 A RN PEZ BT R
R, % 2 h BB REK, 878 K M MK 52 i 4 7 18 UL 48
Ji A S SRR B A B AL

PRV L Z ™RGS, &
BEAR B8 C(PLO) b o B N5 BE VLR — B R (PIP2) K
R 1,4,5 =B ULBE (IP3) f1 —BE 3 H i (DG,
DG fE W% —E ¥ PKC., kRS fEh T
JUL4H M AL 32 44 2R T R B DG A R, TR B
PKC &K, KI5 PKG FE LRy el g8 5 —
FHBRNOKREWMMAX, AHREA . KERE
NO & g B B 3% i, T NO W[ 3E 3 c<GMP Ti ff PKG
T,

9% B, PKC 85 i B 7 ¥ JUL 48 A 45 Uk 1
ERFERB IR CPI - 17 (protein kinase
C dependent phosphatase inhibitor of 17 ku) i #j
HUREQRENRES BB L2NEELE
H¥E, NS5 T M &8 L4055 SUR B
. PKG W[ @ 3 BE ML Telokin®, L /T 454 JLER
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#o.HHF2h BFHEEKC, BEGE R p3s MHIME S 8B 1/2(ERK1/2)H ¢ - Jun HERBNELOEBINK EAHEH
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FHXEAEBRRRELGUERERNBERHERNCH —EEREMEREFTHNL. BE . AEARTARR
HSGEZTERARER MR TERBSE R, FRERER, TENHREBUEBRLERLGAERNES
fE (SIRS) Y BEMA BB H TR BE AR R . T B MR EA Y EHIGAM AT NSES AL ERE. AR HEES
RBENELBRBE MF P FER MBS EER G BFERTERAZE GuPAR) AR E XM R Z A TREM - D, E
A ENHEFMIF).C-RMEHCRP) REESEPCT)KEUR SN AT HEREEERIFN 3 14K
MEE 6 MR BUEARANF AT AN 51 FIREDH 96 AR E NHEBRYE, SIBFL W (S8 U8 5% W {5
XE(CDHFERIDFFHR :suPAR 0.50(95% CI 2K 0.40~0.60),sTREM -1 0.61(95% CI 3 0.52~0.71),MIF 0.63(95%
CI 24 0.53~0.72),PCT 0.72(95% CI 4 0.63~0.79), sf ¥R 40 g 0. 74(95% CI g 0.66~0.81),CRP 0.81(95% CI 3}
0.73~0.86),3 MEIREA O 0.84(95% CI 3 0.71~0.91),6 MEIRLEES 7 0. 88(95% CI 3 0.81~0.92), 6 M HEbRLs
BAAREHEREHE R TR MR, R ER N0 . S4BHITEES O T LR 5 40 51 mR X 5 F 6 40 B o AR i

BRI R . FEV 813545 ,suPAR.sTREM - 1 #1 MIF (RN 4 S M ER K, 1 PCT #1 CRP BRI Wl {5,
KeEd, AR F,4% % 5 (Crit Care),2007 -03-16(L FHR); ¥ &, F &
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