A SMGFR 475 2012 4£ 9 H 15 H45 10 %45 3 1] Chin ] ECC Vol. 10 No. 3 September 15, 2012 175

- FLAah T

PR R AR AL TR A S MG B /NS s ARG L PR 9P 1

R AT E B, R A, T4 R B BET AT e R R BGCRER FRE R B EY

[(HZE]:B8 BT RRALBHASMER (ECC) /NG O IR BE R PE I T . ik /DG 12 SKEEHLAY AL,
20 1 A %5 B CON) 41, BRI J5 251 R ki A ZLER A TRUE 20 ml/hs 20 2 AR Ak (GIK) 21, 5 CON 2 7E [m]— Bsf [] LA [m] 4
BEHE GIK, 2RRIE IS )G, 5 ECC, a3 R AL B  JF 545 30 min J5 5 1k ECC, KRS T 5 2 TF 8T £ sh ik
120 min H[A] {IIU0KE ( BG) JELER (Lac) SEXEIKE (MAP) (2.0 2 £F 5K K He (LVEDP) A 0 W48 06 & (LVPSP) |, 34155 42
DR B (LVDP) 254k, [ X0 WLZH 3T B B A T B Western blotting 4347, 5%  ECC 5P BG K- B3% EItH, 7EHIK
Ttk 120 min BFEIEE(E , B 5 2Kt B 25T (A4 A e B g HE2E 5 (P >0.05) s 4] Lac /K48 ECC J54 Fr 17T,
EF A FESIKE LA R RE, GIK 415 E(LF CON 41,78 ECC 5 min FFHFAE Sk 60 min [ 120 min £ B E 2R (P
<0.05) ; T SLHMELE ECC J5 MAP R % 7 B 78 4k, - B B LVEDP A1) B AT e i (347 R R RS I, T LV-
EDP 2713, GIK 41 LVPSP . LVDP 7E 7 F =8Ik 80 min J5 25 F CON 41 ( P <0.05) ; GIK 41 MAP ZEFF7cF F 8 ik 20
min 5 BIZRI N & F CON 41 ( P <0.05) ;1fii GIK 41/ LVEDP 7EFF I E 3G — EART CON 41 ( P <0.05), HIEHLE R i
7 :ECC J5 CON 410 ILZ R4 B 2 it i, 17 GIK ZH 2 b A 28 e 4 CON 4 %%, Western blotting #il| 25 R $2 /R GIK 417 1%
fitf B(Akt) SRR AL AR BE 2% 55 T CON 41,17 6 — MR E A% (115 (GAFT) X (L F CON 4, #&i& ECC F.LAEFARAT
SRR EEC WL A, 320111 5 | e oo b LRI s O LR D RERARR, 17 GIK X ECC Ji5 .0 JULAt A W AR 3
HHLHS GIK A R0E Akt I , A% O A S A 5.

[REBIA]: WAL N RSMESR s SRS O LR B

[hESFES]:R654.1 [ XEEFRIBFE]: A [XEHS]:1672 —1403(2012)03 -0175 - 06

Protective Effects of glucose — insulin — potassium on cardiac function in extra-

corporeal circulation Mini Pig Model
Zhao Kun, Zheng Qi —jun, Jin Zhen - xiao, Chen Wen - sheng, Wang Xin —li, Zhang Yue, Feng Jian — yu,
Fu Feng, Jin Yan, Chen Min, Zhu Hai —long, Qin Fu —en, Zhou Xia, Cui Qin
Department of Cardiovascular Surgery, Xijing Hospital , the Fourth Military Medical University ,
Shaanxi Xian 710032, China
Corresponding author: Cui Qin, Email; cuiqin1957@ yahoo. com. cn

[ Abstract] ;: Objective To explore the myocardial protective effect of glucose — insulin — potassium ( GIK) on minipigs during
extracorporeal circulation (ECC) procedure. Methods 12 miniature pigs were randomly divided into two groups. In the control group
(CON), lactated Ringer’s solution 20 ml/h was administrated after anesthesia for the whole ECC procedure. In the modified GIK
group, GIK for the whole ECC porcedure was administrated. ECC was processed for total 90 minutes: 30 minutes before aortic clam-
ping, 30 minutes under aorta clamping and 30 minutes after aortic declamping. The blood glucose (BG) and lactate (Lac) concentra-
tion, mean arterial pressure (MAP) and ventricular pressure change on scheduled timing were measured. Also the myocardial tissue
was collected for electron microscopy and immunoblotting assay. Results The BG level of both groups was significantly increased after
ECC. At 120 min of aortic decamping BG reached the peak value. Insulin levels also increased but showed no significant differences.
The Lac level in boths group has increased after ECC, but it was significantly lower in the GIK group than that in the CON group at the
time of 5 min after ECC, 60 min and 120 min after aortic declamping. The MAP and ventricular pressure were significantaly changed in

all minipigs during ECC. After ECC, left ventricular end — diastolic pressure (LVEDP) significantly increased, while other pressure
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values significantly decreased in both groups. The left ventricular peak systolic pressure ( LVPSP) and left ventricular diastolic pressure

(LVDP) of GIK group were significantly higher compared to the CON group at the time of 80 min after aortic declamping ( P <O0.

05). The MAP value of GIK group was significantly higher than the CON group in all scheduled time after 20 min after aortic declamp-

ing ( P <0.05). But the LVEDP was lower in GIK group than in CON group ( P <0.05). The electron microscopy results showed

that: mitochondria edema could be observed in CON group and GIK group after ECC, but it was mitigated in the GIK group. The West-

ern blot analysis results suggested that in GIK group the phosphorylation of Akt was significantly higher than the CON group, while the

GFAT level was significantly lower than CON group. Conclusion ECC itself can cause of myocardial injury, thereby cause stress in-

duced hyperglycemia, increased lactate and reduced myocardial contractile function. GIK has protective effects on myocardial cells after

ECC. The mechanisms is that GIK can effectively active the Akt pathway and reduce the activity of the hexosamine pathway.
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