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Effects of sevoflurane preconditioning on inflammatory response and myocardial

expression of GSK-3 and STATSA in the patients undergoing valve replacement
Chen Qin, Yu Dan, You Jia, Li Hong, Du Zhiyong, Huang He, Yang Tiande ( Department of Anesthesiology, Xingiao
Hospital, Third Military Medical University, Chongqing, 400037, China)

[ Abstract | Objective To determine the effects of sevoflurane preconditioning on inflammatory
response and myocardial injury in the patients undergoing valve replacement under cardiopulmonary bypassing
(CPB) and investigate its underlying mechanisms. Methods Twenty-four patients scheduled for elective
valve replacement in our hospital from May to August 2015 were recruited in this study, and they were
randomly divided into 2 groups (n =12), sevoflurane preconditioning group and total intravenous anaesthesia
eroup (control). Sevoflurane of 1 minimum alveolar concentration (MAC) was administered for 20 min after
intubation followed by a 10 min washout before CPB in sevoflurane preconditioning group, and such
administration for the intravenous anesthesia control group. Blood samples were collected for detection of
plasma concentrations of TNF-a and IL-6 by ELISA, that of ¢Tn I by bidirectional lateral flow immunoassay,
and activity of creatine-MB by immunosuppressiom assay after anesthesia induction (TO), at 2 (Tl), 6
(T2),24 (T3) and 48 h (T4) after aorta de-clamping respectively. A biopsy of the atrium was taken
between the end of washout period and start of the CPB to determine the expression of phosphorylated GSK3(
and STAT5A by Western blotting. Results  The plasma concentration of ¢Tn I, TNF-o, IL-6 and the

[(BEEWE] H=ZEBE R BE B RRMT R4 (2014 YLC29)
[#EE1EE] KM, E-mail:31011@ sina. com
[fEFEHAR]  http://www. cnki. net/kems/detail/51. 1095. R. 20160128. 1703. 003. html(2016-01-28)



748 B SRR, 2016,38(7)

http : //aammt. tmmu. edu. cn

activity of creatine-MB at T1 ~ T3 were significantly increased in both groups when compared with TO (P <
0.05). Compared with control group, the concentrations of TNF-o at T1 ~ T2 and IL-6 at T1 ~ T3 were
obviously decreased (P < 0.05), while the concentration of ¢Tn [ and the activity of CK-MB had no

differences. The expression levels of phosphorylated GSK38 and STAT5A were significantly increased in the

preconditioning group than the control group (P = 0. 0469, P = 0. 0058). Conclusion

Sevoflurane

preconditioning reduces the inflammatory reaction in the patients undergoing valve replacement, and exerts

cardio-protective effects by enhancing phosphorylation of GSK3@ and STAT5A.
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glycogen synthase kinase 33; STATSA

Supported by the Project of Clinical Research of Xinqiao Hospital of Third Military Medical University (2014YLC29). Corresponding author: Yang Tiande;

E-mail: 31011 @ sina. com

o JUL SR L P 3 450 40 o JEE 7 A T s ) 222 1)
A, P T SO TR] R A i 2 DR AR IR 5
AR B AR PR R 0 LA T 5 45 WA
T MU A R AE R A R R BB E AL o Ui
O LR L PR A0 40, e s PR R D S T Py £ s TR
PRI 25 - SUBe R IRRIE LR VR ST, SR RS SIBLIAR PN U
PR B AU LR 0% > T JE 45 5,
A AR R SR o R D RS RS 3B (glycogen
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Lo (ARAEEZG R 5 bl IRA A, LA
250 mL/J) , TNF-o ELISA it £ 1L-6 ELISA &3 &
(ERIERE ARG IRAF]) , GSK3B Hi{AK (Abcam
JNF] A ab93926) , B Serd fir 4 GSK3 bt ik
(Immunoway /2 ], % 5 YP0124 ), STATSA #i &
(Abcam AT, 58 5 ab32043) , # R b Tyr694 {if &
STAT5 A $ii44( Abcam 2\ &), 385 ab30648) |, Bz WL R
[7] T. i ( creatine phosphokinase isoenzyme, CK-MB) £
IR & CT R IR AR RO IR A R O IUDLES 2R
F I (cardiac troponin I, ¢Tn I ) #&IEF (FZEA Y
TAEARAF), ¥~ Labsystems Multiskan MS-352 %
BEFRAY , 25 22 Thermo Labsystems AC8 HI AR AL, 7K
ME i 55 55 46 ( GNP9080 ), i & & 3 & .0 #L
(TG16W) , DU640 %I %% Ig T 1 4 #14X ( Backman /2%
7)), EE IR AR 248 Gel Doc 2000 ( Bio-Rad A7) o
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F KOS SRR PR S I 53 A B YRS 4 I B ] )
(activated coltting time, ACT) , R 75 S A 50 kA
MO FEARFABE IR BT U 10 mg, BRI T« i DK T 5
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KJE0.2~0.4 pg/kg FJHERE 0.8 ~1.0 mg/kg, X,
AR 5 PRI S BT HLMOE o RRIEELE SR X A
iR R IA e 0. 05 ~0. 1 mg/ (kg + h) (FFZFK
JE0.5~1 ng/ (kg - h) DJEREZO.1~0.5 mg/ (kg - h) |
FIFEFEIRIE 0.5 ~ 1 e/ (kg -+ h) ; Tl BEZH TR B75
T R R R T i & 4R K ER A 2% ~ 5%
LbE, A 4 L/min, #4JE CppSev J#E AL UG
WS AR CppSev 353 1 MAC (£ 7E I L SbE 2
2% ~2.5% A 2 L/min) FZERF 20 min, FCH]-L R
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g, e 10 min & CpSev HEE/NT 0.1 MAC, 4340 H[H]
XTREA . SRR IKEE 2 G 3 ~8 pg/ (kg + min) |
AR H M 0.3 ~2.5 pg/ (kg » min) , HEFF L B0 15
PR, AR LGSR ICU F5800 /L .
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141 B Ae in il i 3% TNF-o IL-6 ¥RE #
VEMRBRUEHI AT, 20 A2 AL : T s bt AL < AN [] 3k
JEARUESD SO WL, 8 R IR -HR 50 wL; 5] TNF-o
fL: i 2% 40 pL, Hi-TNF-o Hi 4K (5K $0-1L-6 $1 14 )
10 pL, 55 % 5% f1 Z-HRP 50 pL, #H4L,37 CHEF
60 min, VLS WA TEHAMA R AT A 50 wL,
A5 B 50 wl,37 CHEOE R 10 min, FEHIAL LK
50 wL, 10 min LA 450 nm P 25 H LN = %
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—Pr (it GSK3B Wik fk GSK3B .STATSA R fk
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(1: 1 000) #E BRI —HT 2 h 5, TBST #uk 3 K, BT &
FEFNBETR RN, I R, IR A BRI R RS B G 57
MritB e
1.5 %itF o

SR SPSS 19. 0 Gt/ i SRt & + s Fom
2 PYAS [) B R 22 ) ) b s o A 0 50 1) O 2293
BT, L)X R R [R]85 ) b5 FH 22738 1 22 93T s B B A
THECRIREAR B A ¢ K56 PIREAR R HLAH X
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— R IAEAR T KRB — AL

2 H B AR — M BTRE S T AR ] H 42 22 S 04
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R OB TR , 20 52 I3 P A AR UG U %, 0T BR
HIEARFM L E,2HERLSE T E XL (P>
0.05) , EENBKIFIUE 24 h 2 4 £ e ffi FH S 0 2%
TG EX(P>0.05,3% 1),
2.2 2WMEFERPLE SEENL

2 B E ARSI S ) MAP HR L4225 5 T
Gt (P >0.05,2),
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2.1

®2 2ABFZHE S MAP FIHR(n =12, x £5)

FLBI IR (L KRB e 2 I HYe 3 (8 0 fibi LWL CPBE CPBJE AR 2h AUE24h
LR VT MAP )
N o IR 8714 69+8" 73+ 8010 9010
1.4.2 Western blot £ Il JJL24H 21 4 B2 b GSK3B. AL H AL 89 +8 73 + 70 £6° 79 =8 86 +8
STAT5A %k BUFKLEONIHLIZ) 40 mg, ZHL HR (/min)
A PR - 20 °C RAE 40 20 min, 2500, $#EE FIE popikal 105+22 9124  93x15 91 £17 104 £21
NI NN > N N v N FAb PR + + + + +
VA, 2% T 30752 U e 0 Y 5 00 2 AR B, T AT PULRAL 10024 96220 9010 9319 9410
BRI K A 6 min, BB EIG 4 CIKARAT 2:P <0.05, %5 Rai ot
F1 2HBE—MREABRRARP REBER(n=12)
o IS L] ENpE s ) 1M1 53558 B/ ASASGH M A/ B3 AR
215 G () i
(%) (em) (kg) (%) (i) (/1) =3 1i4 iR L
TAb H 49.08 £2.37  160.7 +2.51 54.28 +1.89  66.19 +1.25 5/7 3/9 5 1/11 3/9
X} A 2] 48.92 £2.79  158.5+1.46 59.24+2.18 61.62+2.30  3/9 2/10 3 2/10 3/9
1l FIFKE CPB Hif[a] F Bl K BE K FARHS ] ICU i [a] RG] REAR  ARJ524 h ZEJE
B (pg) (min) Fif ] ( min) (min) (h) (h) FFEIE >S5 pg/ (kg + min)
Wikb#EZ]  516.70 £38.60 121.2 £10.30 88.00+8.77 209.20 £13.61 71.79 £7.67 22.46 +2.27 1 3/9
Xf R 475.00 £27.18 112.3 £10.16 75.92 +8.74 220.90 £16.33 74.08 £3.36  26.21 £3.27 0 4/8
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®3 2HBERFESMBRVIERAILR (=12, x =)

IR ¥ A5 ¢Tn 1 (ng/mlL) CK-MB(1U/L) TNF-a( ng/mL) IL-6 (ng/mL)
T0

Xof B2 0.001 0 £0.000 6 13.1+2.8 37.76 +8.40 32.17 +7.67

i b BLEH 0.001 0 +0.00 00 15.2 4.1 41.01 £9.78 34.60 +6. 61
T1

X HRZH 3.778 9 +1.738 8" 106.4 £32.1° 229.83 +43.34" 140.67 +26. 72"

oAb FELH 4.286 1 +3.897 9" 118.4 £45.1° 142.63 +35.52% 117.13 £17.63™
T2

X HRZH 4.981 4 +5.933 3" 91.6 £29.9" 155.47 +30.19" 116.90 +22.63"

TiAbFELH 5.095 4 +4.852 0" 104.2 £49.9" 106.24 +22.73 95.98 +12.32°
T3

X B2 4.202 8 +6.102 3" 74.8 £28.1" 79.21 £21.91" 73.25 +11.86"

oAb FELH 5.014 0 =4.283 9" 70.4 +£19.3" 70.41 £13.62" 59.76 +13.24%
T4

X HEZH 3.3639 +6.111 2 41.8 £12.4° 54.92 +12.89" 50.89 =11.51"

oAb FELH 3.1753 +2.472 0 42.4 +14.1° 55.07 £9.63" 47.06 +9. 16"

a:P<0.05, 53 B4R At 5 i ;b P <0.05,5 TO rbix

2.3 2B E&E LR ¢Tn] CK-MB TNF-o . IL-6
T
2 4B 10 B SRR LA E S LG B, 5
TO He#,2 4 T1 ~ T3 B} %) ¢Tn I .\ TNF-o \IL-6 3¢ BE %
CK-MB i& M TFE (P <0.05) ; 5% B4H Ho AT, R
LE WAL L T1 ~ T2 B 351 TNF-a J2 T1 ~ T3 Bf 509
IL-6 ) e FE BRI (P < 0.05),2 41 oTn T ¥ B,
CK-MB &2 RIcG i m X (P>0.05,5%3),
2.4 248 % % 4w 44 GSK3B ., STATSA % 52 4k
KF
Ej X R L, Lo e Ak BRAH B A O B
2 GSK3B STATSA @R Ak AW 325 (1 0.936 9 +
0.1122 15 0.4551+0.271 7, P=0.046 9;1.334 9 +
0.328 9 »50.828 1+0.2279, P=0.0058;[& 1),

FiALTREH Xof 2R
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kTR IR
p—STAT5A(90X103)—>- — -

STATSA(QOX 10 )—> s s s s s S

GAPDH(36x10°)— s e ey ama— = )

A: GSK3B & & Ser9 1% & B8R L /K F; B:STATSA & &
Tyr694 45 % 64 &% i ALK T
1 Western blot £ il Sk 75 4b B Xt 2235 (O LA LR
GSK3B STAT5A E B BB L /K F R

3 i

AT EE R 5 ifiont B4 LR, L ol Btk
FRA /D T J0E T TNF-o IL-6 BB, B8 0m T e
A.0H- GSK3B STATSA BRI /KF-HY 25, FEAREE
AR FIAR G A R PR AR

O JUL SR AP 13 403 45 A A O WL ZH 2R 284K I [ e
S VRS ML HEE I A S I A B, LT
O ETAR (28 B N e K i A8 U AR SO AR IR YT R R
FHU L BN T BEAREA R IR AR RAILTR,
PR R A ROT 58 LA il i PR T 0 LA
o WFFEAESEC LR L Ak B S5 Ak 3 R 24 ) ik B 1
B PV T T SRR 00 (LT 5 U A ST 951
Pt i AR R R R, L e Ak B R A 88k O E ik
SRS AR B R G

L b T e i AR B AR FIRE S i EAA L
il i A B, HATACH E2E 580 G B MIKZIR (G
protein-coupled receptors, GPCR) . #& [ i fif# C ( protein
kinase C,PKC) AEf7 1% fb [ T3 58 ( survivor activating
factor enhancement, SAFE ) i # | FFE 1 453 1 RO 1 ity
(reperfusion injury salvage kinase , RISK) @ %55 5 18
PR ZAE T T SR (A58 3% M % 46 L ( mitochondrial
permeability transition pore, MPTP) Fl12k 7 14 4 2k i B
1# & ( mitochondrial ATP-sensitive potassium, mitoK )
3 H 7= A4 NO . % 1 %A ( reactive oxygen, ROS) 44
T Mk RISK (SAFE i e i1 & 1 G HE Bl
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GSK3 B EFL e i FEIE 353 405 3 e o 2 9 S B A
B I R A A TS A ) MPTP DA T 8 2 K o 55 A 2
SRS S MPTP e 7 S028 r 1% 56 B8 Fhy (2
ATP %6 ZMFET-" . eoh, /5l SAFE 3 i i1 %
R4y, STAT [ bt e i A FH A3 BRE S . HAG
AR STATs SR it 0o LSk I A R %) 32 22 % 02
STATL/3""" i STATSA 2215 T % F (0 HF 58 B
b FRIRZ5 ) T5AL PREE A5 0% STATSA A4S .

KT RREF 259 T4k BRI RIS b, D 25 948 38
FIE] B T AR KI5 57, 1B IS IE AR R
FAIR. Julier 272 H] 2 MAC {9 S50k 0] 5 4k 20 ik 22
PR AE AR B BUALFE 10 min J5 , R B-L B4R G O
LA 0 A 7 0 9 A B AT, (HL AP B BNP e JBE R A1,
PKC iR N, BR T — & B0 WU 47 200 5 Piriou
40T 1 MAC LA TRAL 115 min SR AIK ¢Tn
VR (BN R T RSSO UEFE B (CT) 5 T 55— 35
BIF 5 ol TS 90 b T b FHL485 5 PRI T i b L, % B
SO WU bR 25 P 0T R B S R A, AR 0 LT
RERIRAT 4 o AR IR L5 6 % I8 T AR HE R R 72
RIS 738, 68 T 1 MAC L U5 AL B 20 min,
5 Sk T AL B34 O LR 303800

W B 2 BRI O TCHH 22 5, Ut
Bl 1 MAC LB AR SBURFE AR P LR 3h 112733,
S RTTATOREE o SRTTIRSEIF A & B 2 4IAR &2 Bk
T SARSGIEHWN T 25 i SO0 A B30 & 2R
A RS X5 RS BB, AT fE b
FUBEAL B B R R 5K

BF5E & B2 4 EhIKOF L 2.6.24 h If 3K
TNF-o IL-6 A F B T 15, 28 B0 LS it P9 3
FAR FHERZ BT REER TR K105 %
21 o, WA B 4H B S BT IS 2.6 h 1) TNF-
J2.6.24 h iy TL-6 HH i BARG , 26 B -t JRbs 7 b B A ok
BRI AR RARE RN o T T 2 520 LA 453 14 75
FHURPE R SR TE AR , 5 H 1K 01 2 A R 2 A
Koo BFFE R B U AL BT TE I O WA M5 b7 o
(AR <2 4R E FARFG oTn 1 ¥ CK-MB i 3
TR XA fe A 4 T AR A B g = 200 L
P, X A —E W R

BEAERFSY £ 560 GSK3B e FRE v il o7 i 2
5B MBHAE Sl f ) FR A A, ARBESE 4SS R
FEW] L UG TRAL BIZH AT 0y L2 41 GSK3B BER Ak 7K
A GESE T A R TAL B AT 7E BRI ATHE N GSK3B
BRI A KA F O WU E T . 5T STATSA 7E 7

SR PR AR FH i A7 R, BTSNl STATSA F2 %2
Z 5 OO Xt sh Ve AR K2
AHIFFE & B-L T Ak BEAL RERG N 8 30 B 2 R
fb STATSA ik, 3R W] STATSA Al g2 5 T L beny
O U300

B TR 2% 18, A5 A AL Ry A
IR IS 00 B 2145 4 RS A0 EE , {H 58 @ FE AL XS
MRV T AR AR R s, Ak, B 5T AR
T TR T Ak BT G B I A O LA 43 1 A
M), 17 L 2 i LA %o o I . W DR 114 8
AR RN T — T TR FARA Y
Xof o UL P /N B e R 30 Ik 5% 86 % AR AR JR 3, 80T L 3
ot R A5 IR O LR AR, 7= A VBRI 500, I F
— TR STATSA i 05, 82 L 9o T Ak 3 19
T

25 LR A 25 SRR b e AL B O
PR P 8 36 AR £ 25 114) 98 i S I, T i 3 2o 384 im0 L AL
41 GSK3B ,STAT5 A R fb b2 0 WP R .
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