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[KE] BH FHESEBRLAFMEERGRBRONNRPER. Kk 318 R SD KRS
B3 BHR. AATBRKEEUSHEERRAYVBRA. BHAKRAN CXHPBRRGESTFLEER
BEESH  RGAERSAETR(TBSAOYL I ERGE EATFTUABEKEF  BUATRHFA TR
BERBLBT BAELERRGE. FTRAGHNEARMAAZEBRKR LM EDE. 555 6 h LF3Y. 08
R ECNEE RECEAR MEEALARBETHHEQRRZAEERWIE LA Ak (p-Ak) R,
BR SEGHALS. AGAGEOLERCIBEKEHARAR . GEEHEAZRNLEERBARITF
BN (P<0.05 RP<0.01), BRILHBHRB R BUBT R - EEHAAONBKFHEERTRESE
(4.5~5.2 mmol/L H 7. 6~ 8.4 mmol/L, P<0.05 B P<0.01); LA B K FHE XM (L8 E AN
(LDH): (2 369.34178. 9)U/L (2 684.14+335.0)U/L, P<0.05; -3 T 8 X & 8 (a-HBD): (576.7
219. 2)U/L H (1 002. 0:347. 1DU/L, P <<0.01; > HL ¥ B8 (CK): (1 041.9+623.2)U/L K (2 447.1%
1183.HU/L,P<<0.01), ETALAKRBENENER . BUACNABRGANLEHNRTHEEE . FES
% [ p-Akt &35 (1.1840. 43 |, 0. 24+0. 11, P<0.01). 4# HBESERALBFMEERGAKLCNASF
BB RGEFER LER TS HE Ak FBe oA RMEEX.
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Effect of intensive insulin treatment on cardiac myocytes of severely scalded rats L U Gen-fa, HOU Hong-
yi, CHEN Bi, ZHANG Wan-fu, ZHU Xiong-ziang, DONG Mao-long, HU Da-hai. Center of Burn
Surgery, Xijing Hospital, The Fourth Military Medical University, Xi'an 710032, Shanxi, China
Corresponding author; HU Da-hai (Email: burns@ fmmu. edu. cn)

[Abstract] Objective To study the protective effect of intensive insulin treatment on cardiac myocytes
of severely scalded rats. Methods Eighteen model Sprague-Dawley (SD) rats were subjected to 30% total
body surface area (TBSA) full thickness injury, and they were divided into three groups with 6 rats in each
group. The right jugular vein was cannulated for fluid resuscitation and administration of drugs. The rats in
burn group were injected with normal saline, the intensive insulin group with injection of insulin to maintain
plasma glucose content in normal range, and the sham burn group received physiologic dose of saline without
burn injury. Plasma glucose was monitored after burn injury. Rats were sacrificed at 6 hours postburn to
examine plasma myocardial enzymes spectrum as well as histological and ultrastructure changes in cardiac
tissue. The expression of p-Akt was detected by western blotting. Results Plasms glucose level was
significally elevated in burn group within postburn 6 hours as compared with the sham burn group, and
lowered in intensive insulin group (4.5~5.2 mmol/L vs. 7.6~8.4 mmol/L, P<0.05 or P<<0.01). And
the intensive insulin therapy could effectively inhibit the release of cardiac enzymes (lactate dehydrogenase
(LDH); (2 369.3+178.9) U/L vs. (2 684.14335.0) U/L, P<0.05; a-hydroxybutyrate dehydrogenase
(a-HBD); (576.7+219.2) U/L vs. (1 002.0+4347.1) U/L, P<0.01; creatine kinase (CK): (1 041. 9%+
623.2) U/L vs. (2 447.1 41 183.7) U/L, P <0.01). The expression of p-Akt was significantly
strengthened in the intensive insulin group (1.1840.43 vs. 0.2440.11, P<0.01). Light microscopic and
electron microscopic examinations showed that intensive insulin therapy could alleviate the injury to
myocardial cells and structural changes. Conclusion Intensive insulin treatment possesses protective effect
on cadiocytes after a severe burn, and it is related to its up-regulation of phosphorylation level of Akt in
cadiocyte, thus inhibiting the damage to myocytes.
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1 HR5HE
1.1 SR & K418 REREH SD KR
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BB EREEE=RE A TRERFNE DS
A BB FREFXRAA N IA.BH6R. A
HEARBGHRKBREBHEHESET 95 CHK
18 s, ERBARER(TBSA)0Y I ER G
B EBAAGRE IS ERSESBE KBS R
120U0/L) , B L EREFEHH 1000 HEE, E
KB MEEHLE 4.0~6.6 mmol/L, ¥ BEEN
2mle kg™ - TBSAY% '« 8h"; BUGTAG NS
FEHEEEBELK. BHEABRT 37 CKkP 18s HHHl
Bt RATEBEERIENOmMl < kg™t 8h7Y),
HALERRGA. 555 6 h LFEEHA KK, B3
BRELEHAAGEEN,
1.2 REEHREETE
1.2.1 g8 RO WURS 00 52 - R ¥ Bk R o 5 A i
AT i F 2 B 3l AR AL 4 B 000 LESIE
1.2.2 HERE.BEHREMmLERR,3 AR
BB ELCEAR HTREERE.
1.2.3 BEERGEETERM - HALEHAER
AATBE MALAFRBBRR IEXRREG,Z
E PR (BCA B)ER ARES RN 12% =
%5 2 % R - B TR A R B B X B 3K (SDS-PAGED .
K BRSO peg, ¥ FHBE BIRFTIHE . MA
Akt i&4k Akt (p-Akt)H & (1 : 1 00004 CH®, M
ABBR S EAYERICH I (1 : 4 000),4bEXR
®BE.ERF KEA/ . USBRGAKEHELE
e ZI
1.3 FH¥AR - REUSRIHFREE@L)E
R, KA SPSS 10.0 i H B MGFHTHESHT R
B,P<0.05 HERAFFHITFEX.
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2.1 M¥GED:HE1hAXREHRRLER
M. HFEhELRGEREBHALBELERIYE
Grit 2 L (P<C0. 05 B, P<C0.01), 3&fb4d m %
A BRI 4. 5~5. 2 mmol/L, 45 /5 & Bt (8 £ if %5 (&
¥ B F & 44 (P<0. 05 5% P<<0.01),

2.2 LMBHEGE D4 6 b RAI KBS
(LDH) .a- T B i 5 85 (e-HBD) F1.0> L 3 8§ (CK)
R R FEGH P<0.05 8 P<<0.01),FH.L
PaRRE~E, REEO0NBEKEFSHABRKT
% 44 (P<0. 05 5 P<<0.01),
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SHRAE RGN AREEHEY  BRGH.C A
JULI4F 45K b BH ., 70 B 43 V5 A T 2R £ OB P
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BESUE W KA RREEWIER , DRSO &
B A, KEBIERFM TR .

2.4 BEARGEEBLERME ) 55 6hBH4A
p-Akt ZXAHBEFBMHH.2440.11 K 1. 0%
0.14, P<<0.01), %5 EWRITJG p-Akt KRBV E
W (1.184+0.43 | 0.244+0.11, P<0.01); i
34 Akt EARKER XL EE X,

W3 BEAAERASLEMEAR
LHAL p-Akt RE

®1 FAKREMGEMLERLCNMENELLE(CLs)

59 1% (mmol/L)

L HLBG ¥ (U/L)
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% W #E1h fE2h  HiE3h HiE4h

fiiEsh

fifE 6h LDH o-HBD CK

B#ig 6 6.4%0.5 6.3tL4 6.9%£0.7 6.7+0.9 6.0£0.5 5.9+£0.8 6.1£0.8
7.9%1.2% 8.4+4.7% 2684.11335.0° 1002.0£347.1% 2447.1+1183.7°

WGE 6 6.2+1.8 7.6%1.7° 8.3+2.6° 8.5+3.0° 7.7+0.9

738.6+ 87.3  300.0% 82.1 266.6+ 119.1

B 6 6.242.0 5.140.8% 4.530.9% 4.8+1.9% 5.141.1% 4.6+1.3% 5.241.0% 2369.34178.9  576.7+219.2% 1041.9+ 623.2%

5B A L, P<0.05,°P<0. 01 5 54 4 ,°P<0. 05,9P<0. 01
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HEALHETERROCUARRGRE.OIERE
KR, TEEY A RHNEREL, HFBRLR
EWE. EEMREABRS R ELHE PI3K/Akt
BB B EFESHELOIER, REFRG.
REZLRARAEFHIER, Ake 3L 2 IZEMKYH
X@AFY, BHBES R EEH 0%KFE 100~
11. 1 mmol/L)3F R 887 2040 i 7= B 2 45 i % 1L %5
B R EREAMEL. BB &R
BARBSEAY HMEXERTFS, FHONERS
BEABRE RERG, MEFONBETES—&XHE
MBEREMZEOCNABRBRET RS RIS
7 i i3 8 <8 M BE 72 I % K F (4. 6 ~6. 1 mmol/L),
EHEHEREEERGEHNOIERALD, AXM
A ZTECNARBRIPERSA+2EE.
APFFEs F TBSA 30% B ERGsh YR, 8
SHERAEEIR FRELEKFAT 10%H
BHESAERBEOLEKFEESTRS BIIKS
ERUBITFERGMSYER, EHEREES
DU RREET L, WERS KRBT
BERGELONBRYEFER - S ELHR
BESEESERLBOELST Akt VB EH B
5 RBABIT O UL MR S E R B PLE
OCMARMEHEBERRBEOCERIEHE
EEERGE . EOZONARMKREELER
A JUL 20 B B B, L/ TS S5 FR R OR , UL 42 U A, R LA
SHEHESERE LNARBRGE , KEHNOH
BRI i, 0 FUL I 3 9 78 1 R e T 0 UL 440 R B 3
GRE . AERERERBERAGRE,SME MO VLB
HERTRGEA BRONARBGE, KRS E
BALRITHEHERBROINARHFERERE,
P LES B B, SRR E 00 LA M 45 1 R T 6

HRARPER.

FPEARGE, CIARARESHL.RE. &
mERNXRFEN, HRERESREGELE
b Akt RBRRERR. AT RRESER, Akt
BEERSENMSNEREEPREBEOER. &%
RERRW, EEERHGN, Akt RELTFHHR
B RAFp-At HERTERFONHH: KSR
BALATFERIFHE R MK FEEREE, HEW
B Fif Akt L. RRTERGH . LCUNAKRSE
PSR 475 18 BB 5 3 SR AL Y4 9T 30 L 40 B B9
KRifERETEELAE R,

ZERREFERGESBATHRSERMLNE
STREHBRBOIARNAERE, LAZKNHY
Akt ¥E4E, T LM A Akt AT GEZEHO WL R
AT EXEE  EHERARATPRAEERNE
M EBH—-FHR.
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. ENEENFARNTELAEESRARKEEAR T BELYHAB-1SOD-DERNBRARFTURNG ZLBPH
LOMHERGAEPELRERM EAEEXABRAMEG 544 SOD-1 BESKXBH#TEHELFAARCLP)IS h HI&HK
FEEN. B3P OBRRKEMLECESENE CLP MBFAR 18.21.24 h O IfEits. EHBZERERMEPE LR R CLP
MORERDYNLE. ERERBEREFRAEFTELREFREFAARPELER AT ERE SHAAH SOD-1 BEAZFHY
PO SOD EHAABS B ARATELEMERTLR. KRBAEFFELLET R . EOZRENRENR
AUFEFR EHEHOHORYM. CLP KRB FREALZRELBE 02 WENKAENSEAB AR BERABES
A AAKREELR, BEAREAN . ERZARBAS KR SOD-1 BREMEEEFSNLONEF T EREENFE

HRGERENRBEER TRSHEREHEZFELRE—H . B TRZAAS KL EABAOLE & SOD F#3IEM.
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