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FE . BH WA I8 TR IR A G 2 A0S Lk o B IE 545 9 R P 1E R . TiiE R R EEA
KFBER 120 B SIEMBEBRAREH, MANSA A, HEIFTTAIEM (preD 41 ), & E4eok TG4 EH
(posD 48 ) B A& EFkE TR ILILAJG A F2 L0 (pre—posD 20 ), H4E 40 4], preD ZBF= pre—posD 28T FALBT £ Fh Ak
A7 30 min FARHTIEAS EFKT 1 pg/kg, posD AHIEFEF AT LK 5 posD LA pre—posD AT T £ 30 bRAT
30 min FER P AN EFHKE 02 ~ 1.0 pog/kg ATCMEREIE, preD LB IZR P INFEFT ALK, WK
B 53T 5 min( T, ) A E31AkJE 15 min( T, ) ARSMS A6 (CPB) 2 kB (T,). KRG 4 h(T,). K& 16 h( T, ).
ARE36h(T,). RE72h(T,) #9sF (HR), FHHRE (MAP) R P& A5 (BIS) #9E4, itk
o5 i Sk A 18] e e I S BRH OL T 3 AT AT AR AT 1) T, )\ E DR B a1l ( T, )RJE AT R ER AT IA)( T, Do
Aim] BB ) E b IR IRE B T o (TNF-a ). @i —6 (IL—6), oF SRS (cTnl) RER
WUBR# B F) LB (CK-MB) #H, £R FRREBEE 34 HR, MAPMAZFAATFEL (P>0.05), T, ~ T,
B pre—posD ZA A2 TNF— o &EAKT preD Fo posD 20 (P <0.05 ), T, ~ T, B pre—posD B2 3 IL—6 K EAK
T preD 4 posD 4A( P <0.05 ), T, ~ T, B pre—posD a3 CK-MB #1433 T preD 4BF= posD £8( P <0.05 ),
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Effect of Dexmedetomidine preconditioning and postconditioning
on myocardial ischemia-reperfusion injury during
cardiopulmonary bypass
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Abstract: Objective To observe the effects of Dexmedetomidine preconditioning and postconditioning
on myocardial ischemia-reperfusion injury during cardiopulmonary bypass. Methods Totally 120 patients who
underwent mitral valve or aortic valve replacement surgery were randomly divided into three groups (n = 40):
dexmedetomidine preconditioning group (pre-D group), the dexmedetomidine postconditioning group (post-D group),

and dexmedetomidine preconditioning combined with postconditioning group (pre-post-D group). Dexmedetomidine
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preconditioning was achieved by intravenous injection of dexmedetomidine (1 pg/kg) 30 minutes before aortic cross-

clamping. Dexmedetomidine postconditioning was achieved by intravenous injection of dexmedetomidine (0.2-

1.0 pg/kg) 30 minutes before aorta declamping. Clinical characters were recorded including serum TNF-a, IL-6, CK-

MB, and cTnl, MAP, HR, and BIS were recorded at various time point T,, 15 minutes after aorta de-clamping (T,),
end of bypass (T,), 4 h (T;), 16 h (T,), 36 h (T;) and 72 h (T,) postoperatively. The incidence of spontaneous recovery

of heart beat after aorta de-clamping and ventricular arrhythmia, the ante-parallel cycle time, aorta clamping time

and post-parallel cycle time were also recorded. Results No obvious differences in the values of HR and MAP was

identified. Compared with group preD and group posD, the serum levels of TNF-a, CK-MB and IL-6 were decreased

in pre-post-D group at T,, T,, T;, T,, T;, T,, Conclusions Dexmedetomidine preconditioning combined with

postconditioning may offer better myocardial protective effect against ischemia-reperfusion injury probably through

downregulating inflammatory response.

Keywords: myocardial reperfusion injury; Dexmedetomidine/anaesthetic; ischemic preconditioning,

myocardial; postischemic treatment
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P — TNk P Bl A BRSO LR, T
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TEHL 2016 4F 3 A —2017 4F 6 A K E R} K 2%
o R GE R AT 00 JUE R B A R FR R 120 191, AR PR
BIARKR, 4F#E 35 ~ 48 %, IATFEFREL (BMI) 21.8 ~
26.6 kg/m’, ASA Mk MZ, LUige T s Mgk, KAk
PR P TR B B A SEFERK e TAL BRZH
(preD 41 ). A EITLKEFAFEL (posD 41 ) A%
FEWKE FAL BRER A J5 AL BEEZH (pre—posD 2H ), £:2H 40
i, HEBRARAE « RAGBF A OHRE . Sk, I
oM. MTEREL. M4 B <100 g FFE X
IBEIRe S . PRAAR G AT Lot ARHT
JI A B B S R 15

1.2 RREEF X

PRI 30 min &5 WL SR 2558 50 mg/kg,

1.1

ME 0.10 ~ 0.15 mgkg, A S5 PG %
(HR), IfiL/& (BP), M4 AEE (SpO,). BFfE] (T),
DHLUE (ECG ). FFICR — S fkbiesr s (PETCO, ) Mk
L SUBRE I BIS ), 218 R, 7. 1 ik 6 ~
8ml/ (kg + h) HEERFEEERIIR R &b, T
JRFRIRESE AT e e sk aE R B4, AT A Q13 ki
W, ARIRFERRIAR A | G725 KJE . IRFEPK R K 4k
PETR B HEAT RIS, B S AT HLE lE
JRIZS 3 Je A7 A SUN Dk 2 RO B B ek S, e
UL ERIKE (CVP) R SR WIS IR T S . R4
R« AR AR BRIER BE (R WrE IRk e | EF25 K
BRI, BAAWMA-CREAERERREE, £
RS2 B0k I e i R H Y RN 22 L B R 38 sl ik e
(MAP) 7€ 80 mmHg /47
1.3 fKSMEIR

K H Stockert=SC B T BiHLUEFT ARSIl 2337
A ( cardiopulmonary bypass, CPB ), 4= & T2k H ACT>
480 s JG 57 CPB, 4Bk EAE 50 ~ 70 mmHg,
SRR 22 31 CHFRHIT T30k, 2 E BRI A
PR, R 20 mlkg, DUGTEBEK 10 ml/kg %]
B% 30 min Y 1 UK, P40 IE R - ALC L A5 R
fizk, CPB "Il HEFRAERFAEE R {EH. Hr preD 20
i1 pre—posD ZH T-BHIKT £ S IKHT 30 min FHbkEHE A7 K4
WRAE 1 gk (32 Abott AH] 5 M : 2ml = 200 pg s
FE| 24 7E - H20090248 ), fij posD 2R yE 45 B A #iER K 5
FFik 2 Bl K AT 30 min F posD ZH Fl pre—posD ZH 1
HHIAA ZEHEKE 02 ~ 1.0 pgkg PEATOMERES: ™Y,
i preD ZH#E R HINASE =R A BER K
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1.4 IM#¥ TNF-«. IL-6, cTn | iR E &K CK-MB
Rk el

R E RS KN 4 ml, B0 BBULE, A
TOCIKFEARAT R . M3 TNF- o . TL—6 H6:i00% F ik
O G . A1 ml MEFFIA 10 w ] IPRKHEE, #E
6 ML 1L-6 F1 TNF- o #5 #E 5 100 pl 5 100 pul 1Y
PI-1L-6 Fll "I-TNF-« & 100 w1 A% IL-6 Fil TNF-
PUMHEROMAE—L, IR21E 4°CHLE 24 h, SREMA
HPEF S 500 w1, TL-6 Fil TNF- o SHUARE S
FEAEDTIE . B0 BRI E SR . BR R B2
JE W ETUTE R . TSRS I ZE &%, JFHE
HPRTERZ, BAG ITE HRATE AP U A5 5 5 T AR
MEHZE A AT TL-6 5f TNF- o %, 5] &40 [ FiE
ENAEYRE A RAE (IL-6 7= 5t S« XF1002B ;
TNF-o P2 HS « XFFM1870 ). R JHHLAL2F &G
PE AT RGN AU (T 1), S
AL LR IURR 6 W] T ( CK-MB ).
1.5 MEIEHR

WD 3 21 £ 5 SIAE RIS /T 5 min (T,). FF
i EEK)E 15 min (T,), CPB 455} (T,). RJ5 4h
(Ty). RJF16h(T,). RIF36h(T,). K5 72h(T,)
HR. MAP KR BIS 1284k, 1 sk Co IS Bkt a] (32
SKIFRCEONE A = BRETE ) FLOEE B, 2
S 3 HBIHATIEERIE] (T, ). ESWBKBHETE (T,,)
KJG FFATOE IR ] (T, )0 K DU I AR 25 B[] i 2%
TNF-« . IL-6, ¢Tnl ¥J¥ & CK-MB i,
1.6 FitEFE

B R F SPSS 16.0 G4t %R
PR = prifE2E (xxs) Fon, FAA IS BT

B, AR SR T 220007, AN HEBER A LSD-
By, AFFEIESIE BRI 5 TR L
(%) 7R, WERM x* K%, P<0.05 h2EFALT

2 HR

21 3HEBE—MRBRILE
3LHABHETEN . AE . BMI. ASA 24—l
ML, ZRIEGHITE X (P>0.05), g1,

F1 SHEBEMBERALE (n=40)

1 W4l 4EEY (%, BMU (kg/m’, ASA (I1/10)

1) Xts) Xxs) 145
preD H 18/22 41.6£6.2 24.6 +2.1 16/24
posD H 17/23 438 +54 252+23 19/21
pre—posD H 21/19 425+48 23.8+2.5 17/23
X/ F {8 3.119 1.841 1.424 2.581
Pl 0.074 0.102 0.124 0.083
2.2 3%H%EE MAP 1 HR LbE&

3 41 MAP FI HR A9 b Aok 8 42 0 & i3 1
(75 225001, 4558 « OAFIRFELTA MAP, HR 72
5 (F=10.682 F1 15.682, P =0.043 f10.037); @3 4
[B] ) MAP, HR Jo2 5% (F =4.628 Fl13.468, P =0.876
H11.292 );@ 3 ZH ] MAP HR LA T 2R (F =
1.285 F13.824, P =2.526 1 1.214 ), W32,
23 3HBET,.. To. T. &

3#41 CPBT,.. T, X T, Wi, Z5LHEIH#EX
(P>0.05), W& 3,

®2 3HEBEMAPFIHRLILE (n=40, x+s)
Eit T, T, T, T, T, T, T,
HR/ (X /min )
preD 41 83.5+8.6 724£7.9' 753+8.2 78.6+7.1 80.4+7.3 832269 824+76
posD 21 853+7.8 733£8.1" 76.5+7.6 79.7 6.8 81.3+8.1 82.8+7.0 83472
pre—posD 20 83.7+7.5 71.7+6.8' 75.8+7.4' 78272 79.5+6.7 83.7+7.3 82.5+6.9
MAP/mmHg
preD 41 84.4+74 61.6+62 70.8 +8.5' 72.6 7.7 71.2+7.4" 81.6+6.7 82.3+6.1
posD # 82.6+8.2 63.8+ 4.4 726+7.7" 71.7 +6.4" 73.1+5.9' 83.8+7.4 833+58
pre—posD £ 83.2+7.6 62.5+5.6 712+6.8 715+7.3" 722+67 82.5+6.2 82.7+53

E: 5 T, Mg, P<0.05
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%7 B, A o A7 FEFEORE T BRI 5 A BT O I LSIe M P 44 14 S iy
#=3 BHEBEE T« Tos T, B Fx4 SHEBHOLHEEBERILE  (n=40)
(n =40, min, x%s) -
i ODMESE BRI E s AR/ B =W 6 (%)
251 e T, {2 preD £ 983+ 11.2 35 5(12.5)
preD 21 85+15 52463 26.6+5.8 posD 41 101.5 £ 105 34 6 (15.0)
posD 41 8613 553+7.1 282462 pre—posD 41 1032+ 11.7 36 4 (10.0)
pre—posD 4 83+ 1.6 54.6+6.6 273454 Fix 6.284 1.597 3.982
P 0763 1207 41 P 0.067 0.122 0.082
P i 0.183 0.132 0076 MR TR MR 225007, 468 - ORI

2.4 3HEBEHOEERERILE

3 B DN BRI [ SR Bk, DR
iR AR, 25 5 FE X (P>0.05), W 4,
25 3BHABEARFRESR TNF-o #I1L-6 MIRR
Eb&

3 4 N A I A] S TNF— o 1 IL-6 I 235 v i

) 531 TNF- o IL-6 MM EH 225 (F =47.528 Fl
41285, ¥JP=0.000); @ 34 TNF-« . IL-6 Ifl 3¢ ¥k
JEA 25 (F =36.173 140362, 34 P =0.000), preD £
H1 posD 2 T,~T, I8 TNF- o . IL—6 I3 JE 5 pre—
posD # 7 (P <0.05); @ 3 £ TNF-« . IL-6 Il ¥
WA b oA 22 57 (F =35.082 f128.352, ¥ P=
0.000 ), WF 5,

%5 3HABEFRMES TNF-o 71 I1L-6 MIRETHELE (0 =40, x+s)

bR T, T, T, T, T, T, T,
TNF-«a/ (pg/lL)

preD 21 433+0.69  587+0.80"7 1036+1.12"% 17.41+1.46"% 2352+1.78"% 1843 +1.13"" 10.13+0.67""
posD # 426+0.51 585+0.67"7 1116 £1.16”% 1733+ 1.51"% 2277+1.90"" 17.67+1.06""* 10.09+0.58"*
pre—posD ZH 428 +0.57 5.17+0.62" 821+0.92"  11.95+1.18"  1642+1.57 12.31+0.94"  9.81+0.54"
IL-6/ (ng/ml )

preD £ 0.08 +0.01 0.10£0.02  0.17+0.03"*  032+0.08"" 097+0.16"> 0.65+0.15"" 036£0.13""
posD 20 0.07 +0.02 0.10 +0.01 0.16+0.03"”  030+0.09"> 094£0.17"%  0.66+0.14">" 034+0.15"%
pre—posD £H 0.08 +0.01 0.09 +0.01 0.15+0.02" 0.23+0.07" 0.66 +0.15" 0.54+0.12" 0.25+0.11"

e 1) 5T, i, P<0.05; 2) 5 pre—posD HIHE, P<0.05

26 3HAEBEEHEARAESME CK-MB iF EHA
cTn | IRELLER

3 2H R AR RN A5 M 3% CK-MB J5PE A oTn 1 3R
AL bAr, SR EE MR BT 225007, 455 . O
] Fisf 6] 35, A CK-MB., Tn I iGPEAG 25 (F =32.687 Fll

24.691, ¥1P=0.000); @ 3 41 CK-MB, ¢Tn I 7G4 2
5 (F=41.055 Fl137.258, 4 P=0.000), preD ZHF posD
2 T~T, By i) CK-MB, ¢Tn 13145 pre—posD 41 35,
preD ZH 1 posD 21415 5 B 3 41 CK-MB. cTn & PEAE
fh it 22 53 F =28.171 F1137.285, 4 P =0.000 ). .3 6.,

#6 3HEBENRERELME CK-MB iEFMERM cTn | iIRETMULLE (n=40, xxs5)
Ei=(7n T, T, T, T, T, T, T,
CK-MB/ (w/L)
preD 21 6.81£0.23  2535+£3.75"7  4036+559" 6744 £7.46"7 4564+6.17"7 3934+594"  1431x1.76""
posD # 7.06+021  23.05+2.69"7 40.16+5.78"7 64316937 4487+595"" 3876+587"% 14.11=x1.55"7
pre—posD 41 6.85+0.19 15.87+226"”  2521+3.56"  4759+538"  2321+4.73" 17.13 + 4.46" 8.91+0.62"
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456
£zt 1y T, T, T, T, T; Ty
c¢Tn I/ (ng/ml )
preD 24 0.79+0.04  095+0.08"*  097+0.10"" 098+0.08"" 106+0.11""  1.12+0.13">  1.13z0.12""
posD 41 0.77£0.03  091£0.06""  093+0.09"" 093+0.07""  098+0.10">  1.08+0.11"*  1.07+0.13""
pre—posD £H 0.81 +0.05 0.82 + 0.06 0.94 +0.05" 0.97 £0.06" 0.99 +0.08" 1.07 £0.13" 0.91 £0.09"

e 1) 5T, BH#, P<0.05; 2) 5 pre—posD #H LA, P <0.05

3 ifit
O ILABFe 1 5 A5 2080 1) e it e 2 B B i &2 et R 2 Jik
T, PRALER I DO LA MR o ARSI X0
IV 3 S 200 JILA SR T Sy 7 ) e - 3
137 B R R AL A AR B RS
5. AR IE. TERMSE . NIRSEEEL LA
1) OE T TR

AHFFE AT SEFERE AL ] | 5 Ab P2 K il
AFRHR A JE A FREH TSNS, OREE B
12.5% . 15.0% F110.0%, fij & 2= F 0F9E & AR STt
T, EshKOTEUE IR E BN 17.5%" . BN
A SRR E RBAE /D CPB FpUC ISR ks B Y & AR
X FE LR N AT E N SRR o - B FR
RN, EHTRME o~ 5 EREZE,
B AT H T S AT B A R, T A 5 i AT
FHE FIR RS R . X ARG R K A 36
FERKE AT LB J g o) 2 A = BRI IR R Y e
FERE O JULI i P T 0 e O U R A Y —
PE, R EFCE OB N TR OO A S, B
RGO H R ARIVER, LRI AT 5e 547 26
FEWKE I SE B4 R I . H ] Cxd3 Rkl e
YA ERLA M

TNF- o & —FEEMRIEM M+, RIMERR
I9I18] TNF- o0 L3R4 BE B T8y F A 40 M PH bR, 7
SRR EA RS, fl R B, IR LA R IEAN
FERERL ", IL-6 JE—Fh SoEAR RO AR, I
WIS R Y BAR AR B L EORE . L. N
B A AR REAE AN R 55 1 T 77 A TL-6, ARJF I ARIE R
Nof FNZH U548 5 AR R A O ™ AT 30
ok FF I TL-6 F1 TNF— o Il 3% He B B v, JF7E
CPB 25505 16 h (T,) iKW, (A7E RSk UG
ANEES 2, A7 SEFERR A FAL BRI A J5 Ab PR 1L-6 Al
TNF- o IR R TAL BB oAb ALK, Wom i

A7 SEFTIK E AL BRI A 5 A B BE 5 A Rt A ) S e R
T AR

REAERFE s, A SEHEK e TAL B sl s Ab B fiE
A A3 A O USRI P A T AR SR A AL
NEDINFUG, 3 HEF MK CK-MB Fl ¢Tn [
BEITEIZ W T, CPB 4535 4 h (T,) I3 CK-MB
WA B . (R7E ESIKIT UG AR Z], 47954
Ik 5 FUAL BRI A 5 A BT 1M 2 CK-MB Al ¢Tn T ¢
VIR HA PG, Fe B O LR i FEE VR, A7 SE4ERK
S TIA I A J A A B — 1) i A B /s A B BB B2 AL
PR VRS E R . A SEFEIK S Ak 2858 2 o
HMGBI1-TLR4-MyD88-NF- k B {55 5l #% S i .00 WL
SR FEE T T A SRR e JE A EE i PI3K/
Akt MR S RS GSK=3 B Xl it FE 3 0o WL
SEREARA o AR I I AT AT ST UL PR S
Aab B R AP 1P O LA A ) ELAARHIL IR A TR SR
A7 FEFERKAE FAL BRI A I A B4 P2l i T Ak B ol P4l
(4 )i A S REBR HE T 47 Ay o LR AP BCR 1 B R H iR AS
T, AR R

ZELPTR, A SR FEIROE TAL PRI A 5 b BRAR Bl
(R T A 33 4 i Ach LR A A b ] i R ) 7 AR
RS, HA L O DB
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