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WE: BR HEEERBE B R SO WU B E A m . i K 30 2 8 ik R Sprague
Dawley {4 B 22 BB B AILE T2 2295 43 S %t HRAT e ot 793348 v 20 R R A e B 2, A2 10 L, el Pl v 4 2
SRA 2 BE i 20 R BROR P et tR 30 Uk 2 17 % S 85 L 1 o PTG I P8 Y A TR, %o R 2 A BRURH 22 48 2 il e fR 8 ik 22 i
RS ARANEEFL o AR AT B 2 BRI v B 20 (5 P R R AT R 2T B o 1258 3 AR RTFARRI(T,y) (&5
$L30 min(T,) FH# )5 30 min(T,) PG 60 min (T,) PR )G 120 min (T,) #9.0 3 (HR) F1F-3 30 ik
(MAP) ; B 25 oG, B4 R B3 h Bk i 5 mL, SR F Tt 6 4 5 W o 3 36 ( ELISA ) 35 K I i v O WL & A T
(cTnl) LER W IR T8 ( CK-MB) LA K L B2 I S B (LDH ) 7K~ 5 B 3 41 K BR s DX 0 ILZH 2R, >R A ELISA 346000 L
AR (MDA) A YL B (SOD) ik, &R T, B 3 41 KR MAP HR [LRZERHTHITHE X
(F=2.863.2.949,P>0.05), T, .T,.T, T, i 3 41K Bl MAP [ 2 B4 G243 X (F = 94. 628 .76. 462,
86. 647 ,121.432,P <0.05) ; T, T, T, \T, HJ, ffe 1L 734 33 2H A0 AL PR A 2215 B 41 K BRI MAP 35 8 35 I F X BR AL (P <
0.05) 3T, Ty T, B BRI 2 B R B MAP 35 18 38 5 F ok m P 4L (P <0.05) o T, T, \T; \T, B 3 24 KB
HR G 22 B4 G575 3L (F = 126. 462 168. 564 98. 678 128.751,P <0.05) 5T, T, T, T, i, e fi T4 1 20 il 2
PR BELARZH B HR 18 208 TXTIRE (P <0.05) 5T, [T, | T, I AR Al 22719 B 4H R HR 2 8 251K T Bk
MLFFEFLL(P <0.05) o i 1l P e 2 A0 AL bR #2205 BELV 20 K BRI % Tl \LDH |, CK-MB 7K -2 18 3 & F %) R 41
(P <0.05) ; B R4 215 BHIF 20 R BRUMYE ¢Tnl \LDH ,CK-MB 7K - 34 & 25 (0% il it P-4 (P < 0. 05) o e il -9 1
ZH 0 LR A 2271 BELIZH R B O WLZH 28R MDA 7K 8 35 55 1 6 BRZ4H, SOD 364 8 25 IR FXTRRZH (P < 0. 05) 5 AR ph &
FYREAF R BOO WL 2L MDA 7K 52 21 TSl iy P 1R 41, SOD 6 M B 3 i T okl F v E 4L (P <0.05) . &it 2
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Effect of stellate ganglion block on myocardial ischemia-reperfusion injury in rats
YANG Xin', WANG Xiaolei', YANG Mengli', ZHANG Hongwei', FAN Teng', MA Wenke', YANG
Mingyue' , GAO Ningning', YIN Jie', GUO Ziwei', ZHANG Xueying', WANG Yumiao', LI Li*, YUE
Xiugin'
(1. Department of Anesthesiology ,the First Affiliated Hospital of Xinxiang Medical University , Weihui 453100 , Henan Province ,
China ;2. Department of Anesthesiology , Beijing Friendship Hospital , Capital Medical University , Betjing 100050 , China)
Abstract: Objective To investigate the effect of stellate ganglion block on myocardial ischemia-reperfusion injury in
rats. Methods  Thirty healthy 8-week-old Sprague Dawley male rats were divided into control group, ischemia-reperfusion
group and stellate ganglion block group according to random number table method ,with 10 rats in each group. The rats in the
ischemia-reperfusion group and stellate ganglion block group prepared myocardial ischemia-reperfusion model by ligating the
left anterior descending branch of the coronary artery, the rats in the control group were threaded through the left anterior
descending branch of the coronary artery without ligation. The rats in the stellate ganglion block group were immediately

performed with stellate ganglion block with ropivacaine. The heart rate (HR) and mean arterial pressure (MAP) of rats in the

DOI.; 10. 7683/ xxyxyxb. 2023. 08. 002

W F B #2022 - 07 - 24

EEWE : [{HK A RBA RS T EIH (4i5 :81870926) 5 i o 45 BE A BHEUOGH R4 IR I H (45 : SBGJ2018054 ) 5 3] i 45 15 &
AR FRHIHT R H (4 %5 :18B310020) .

EEBM A (1997 ) U5 W S BB AETE S, WESE 5 ] - 4 B R 2G M1 AL 5 B £

BEEE BB (1965 -) 55 e Wk, FALBEIN, WF5ET7 1 - 42 SRR 25 W 1 FIPLA 5 & 5 (R 37 ; E-mail : xiuginyue @ 163.

com,



- 708 - G Bl

http : // www. xxyxyxb. com

2023 4E 4540 &

three groups were recorded before operation( T, ), 30 min after ligation (T, ),30 min after reperfusion (T, ) ,60 min after
reperfusion (T;) ,and 120 min after reperfusion (T, ). After reperfusion,5 mL of carotid artery blood of rats in each group was
taken,and the levels of serum cardiac troponin I (c¢Tnl), creatine kinase isoenzyme ( CK-MB) and lactate dehydrogenase
(LDH) were detected by enzyme-linked immunosorbent assay ( ELISA) ; the myocardial tissue in ischemic area of rats in the
three groups was taken,and the expressions of malondialdehyde (MDA ) and superoxide dismutase (SOD) in myocardial tissue
were detected by ELISA. Results There were no significant differences in MAP and HR at T, among the three groups( F =
2.863,2.949;P >0.05). There were statistically significant differences in MAP of rats among the three groups at T,,T,,T,
and T,(F =94.628,76.462,86.647,121.432;P <0.05) ;at T,,T,,T; and T, ,the MAP of rats in the ischemia-reperfusion
group and stellate ganglion block group was significantly lower than that in the control group (P <0.05) ;at T,,T; and T, ,the
MAP of rats in the stellate ganglion block group was significantly higher than that in the ischemia-reperfusion group (P <
0.05). There were statistically significant differences in HR of rats among the three groups at T,,T,, T, and T, ( F =126. 462,
168.564,98.678,128.751;P<0.05);at T,,T,, T, and T,,the HR of rats in the ischemia-reperfusion group and stellate
ganglion block group was significantly higher than that in the control group (P <0.05) ;at T, ,T; and T, ,the HR of rats in the
stellate ganglion block group was significantly lower than that in the ischemia-reperfusion group (P <0.05). The levels of
serum ¢Tnl,LDH and CK-MB of rats in the ischemia-reperfusion group and the stellate ganglion block group were significantly
higher than those in the control group (P <0.05). The levels of serum ¢Tnl,LDH and CK-MB of rats in the stellate ganglion
block group were significantly lower than those in the ischemia-reperfusion group (P <0.05). The level of MDA in myocardial
tissue of rats in the ischemia-reperfusion group and stellate ganglion block group was significantly higher than that in the
control group,and the SOD activity was significantly lower than that in the control group (P <0.05) ;the level of MDA in
myocardial tissue of rats in the stellate ganglion block group was significantly lower than that in the ischemia-reperfusion group,
and the SOD activity was significantly higher than that in the ischemia-reperfusion group (P <0.05). Conclusion Stellate

ganglion block can improve myocardial perfusion in ischemia-reperfusion rats,and alleviate myocardial ischemia-reperfusion injury

by reducing oxidative stress.
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1.2 FERAFEXHF

KA AN BT 5T e R A A, R ELG UL
#5851 (cardiac troponin [ ,cTnl ) . JJLFR i B [v]
T.Jf# ( creatine kinase isoenzyme, CK-MB) | %[ Jiz il &
fiff (1actate dehydrogenase, LDH ) \PH — [ ( malondial-
dehyde , MDA ) | # % 1k ¥y 57 1L B ( superoxide dis-
mutase , SOD ) Jiff B¢ 5228 W {12 38 ( enzyme-linked im-
munosorbent assay, ELISA ) & Ul 32 77 & W4 H 7§ &% 1
AT ; Z HRe A Y15 5 R 5 R 48 ALC-V8
WEIEHLIA A L SR B A A BR A | EP Il B
ZE[E KIRGEN ], liffhRA ) H 3£ [ Thermo Scientific
23 AEIRSEFAAG A 2 E Heraeu 23,1418 5 I &
A FigEARFIR T BT as oA PR A7), /N 51
B bR 7 g AT FR 2 |, /NSl Y4 0T 43 18 H
AN (b st) AR A PR A 7]
1.3 XWHZE
1.3.1 zZhiiREH &R T

3HRMTARF AR 12 h, e i -FFE T 4L
SR 22 T BT 2K BL S T 22 4 1 O ik )
48U JUL SR L P 9 ¥ 8 00 A5 2 R AR i L S A
100 g - L™ /KA 5 (300 mg - kg™ ) AT IRREE, [
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BT, S R S Y P AL A T B A R
R RE T, RN SO0 R R O
TACH 5Pk BAE TS 77 2 ~3 mm ZbaEdt, {f
6-0 22 LR 25 FL TR 30 Bk A2 1ii B 52 30 min, #3 TT 45 4L
LRPFHETE 120 min; Sl 39 J5 0 LB (848 1 L0
ST Bedfrims T U i B R WA S5 FLAL D) s I T 45 FL 4k
Je U AT DX B AR A L3 O FRL ] ST Bz [0l 48 7R P
) o % AL R BRUF 224 28 3o e R sl ok 2 i 1 =2
TEAGEHL, HAR TR R R Sl i PR v 2, AR
227 BELAS 2 K B P8 1 B 22047 R AR A 4 1 L,
SR A R[] ke 0 R 1 2 5 SRy PR il 2 AR A 4221 B A%
IR BT B R A 22757 BT« K BRO LR
T, T A5 5% ) e g - R AME B Bk L BB T Sk 1R
b, TLARTE SRR 1 ~ 2 mm /)N R 8 €6 b 22 A B))
N RRAZEA 2.5 g - LT BIRFFE 0.2 mL iF
ST AR AN PR T 45 R S UL AR B K A
A0 T S 20 25 5 ik BV Ay AR A 2 BRI B o e
FERETEZ 10 FORBH BN R st 1 2, B
P2 A A 10 HOR R b R iR e T 1 1,2
21K BB A 22 s B B ) #838 h 90% R AN S
B L FR I AS i IR S Y0 BRER AR

1.3.2 3 AKX HR.MAP #&

KRR , 76O i 22 e 0 L TR 25K, i e 22
IR MG 5 RERG A BBk E A, Wi %
ARHF(Ty) BRI 30 min (T,) DA K A3 7 30 min
(T,) .60 min(T;) 120 min(T,) B} HR FI MAP,
1.3.3 3 AXRMFOCNBRGIREDEN

FRREESS G, 82k K R AT 3030 ok B8 B s ik i
5 mL, B T M & bt BRI b, #E S min,
3000 r - min~" B0 10 min, A fCRAG BB R4
4¢3 EP 45, >R F] ELISA 354600 1fiL 75 H ¢Tnl ,CK-MB
S LDH 7K 4 BEGAR) 5 0d B A5 454 5 £ T il A A
K 450 nm P ARG AR, @R HERT £k 1T
¢Tnl .LDH ,CK-MB 7K,

1.3.4 3 AXROMEN N HEREDRN

RAMLJG A FE AR ER, B 3 20 R BRI X0 L2
UM A A2 EHTEERY 100 mg OIS E TR0
B I 10 G5 R R UK VA B 1R £k 9% vh R /K (pH
7.4) vk A1 2 min,3 000 r - min "' 2.0 15 min,
WA s, >R ELISA .0 L4121 MDA
Je SOD By 3Rk, 4 B0 S vt Il 5 A 7454 5 A
FEEHRASCRE I 450 nm 357 4 Ah W% 5 BE (R, 4 57 A o
2,115 MDA 518 ) SOD {1
1.4 SitzEsahiE

N SPSS 25.0 Bk T S it2# oA . IER
AR ORI + FRiE2E (x £5) TR, 2410
LUK LR R 7 22 0 B, PR LU R o R 3
P <0.05 hZEFAGIFE L,

2 #R

2.1 3 AARAEARES HR 1 MAP bbE

T, B 3 KR MAP H22 RIS X
(F=2.863,P>0.05), T,.T,.T,.T, i} 3 41 Kl
MAP [ 45 22 5 A Gi 3T % 5 L (F = 94. 628,
76.462 86.647 121.432,P<0.05);T, T, . T, . T,
FRF, 5k PR 2L R AR ol 2874 BEL S 4 K B MAP
BB FART XA, 2 RA G E (P <0.05);
T, Ty T, B ELARB ST B 20 K B MAP 2y &g 3%
R TR, 22 A e (P <0.05)
T, Bf 3 4 KB HR 22 R gt L (F =
2.949,P>0.05), T,.T,.T,.T, i} 3 41K K # HR
P 26 S A Giit 2% 5 S (F = 126. 462 168, 564
98.678 .128.751,P <0.05) ; T, . T, T, . T, B}, ik Ifi.
TP T 20 R0 IR A 255 BELAF 20 K By HR 3 W 2055
TR, =R A G R L (P <0.05) T, T, T,
B R DR Aot 22 BELYS 2H R R HR 349 48 21K ke ot 75
BT, ZRA5TFE X (P<0.05), T, AR
P28 B A 2H 5 ot P T 2H K SR MAP HR L
BESTGITFEL(P>0.05), 4RILEIL,

&1 3 AKRAFERESR HRMAP L

Tab.1 Comparison of HR and MAP of rats among the three groups at different time points (x£s)
) MAP/ mm Hg HR/(¥ + min ~1)
Zﬂ;}” ! TO TI TZ T3 T4 T0 TI T2 T3 T4
popel 10 108.30£1.25 101.20£1.06  98.70£0.85  99.60£0.72  97.600.78  340.10£2.38 320.60+1.94 329.40+1.82 334.50:1.82  324.10£2.04
S FREEAL 9 110.89£1.32  83.33:1.12° 71.67£0.89* 63.11£0.76° 59.11£0.82°  343.002.51 409.22+2.04° 402.67+1.92* 387.78+1.92*  382.892.15°
EIRHZTHIEE 9 105672132 82.00£1.12%  77.11£0.89%> 92.22£0.76%> 74.44£0.82%> 335.22£2.51 420.33£2.04* 367.89£1.92%> 347.11£1.922> 354,33 £2.15%
F 2.863 94.628 76.462 86. 647 121.432 2.949 126.462 168. 564 98.678 128.751
P >0.05 <0.05 <0.05 <0.05 <0.05 >0.05 <0.05 <0.05 <0.05 <0.05

T 5% BT E A P < 0. 05 5 Sl FRIEFE 41 4K P <0.05 ;1 mm Hg =0. 133 kPa,

2.2 34AKRMES ¢Tnl LDH,CK-MB 7K E b3k
3 ZH R BUMIF H ¢Tnl .LDH CK-MB 7K L5 22
S Gt L (F = 58. 654 85,461 221,202,

P <0.05) i IfiL-Fo-78E A 2R R AR ol 22 5 BEL s 4R
BRI ' ¢Tnl \LDH , CK-MB 7K -4 I 35 15 T %) 1
H, 2RI F R (P <0.05) . RARMZTEH
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A2 K BUALTE o ¢Tnl ,.LDH , CK-MB 7K - i &1
FHm AT, ZRA ST FE X (P<0.05),
gER K2,

%2 3AKRMFES cTnl LDH,CK-MB K F LL 5
Tab.2 Comparison of serum ¢Tnl,LDH and CK-MB

levels of rats among the three groups (x+s)
415 n cMl/(pg-L™")  LDH/(U-L-')  CK-MB/(U-L~")
popitdil 10 345.40£9.08 271.90 £16.34  1041.50 £110.21
LA 9 568.33£9.38%  2173.33£42.94%  3431.11£158.15°
BRWATHIAL 9 433.33£10.05%" 1406.44 £33.56°>  2309.33 £157.15%
F 58.654 85.461 221.202
p <0.05 <0.05 <0.05

T S0 R LA P < 0. 05 5 S FEAEVE AL LA P <005,
2.3 3 AKRFOAALRH MDA 28K SOD iEIEELE
3 AR MDA &4 J2 SOD {4 kb
WERNESGITHE L (F=54.622.53.507,P<
0.05) . e il FE-E T3 25 2 AR A 2270 BHL Iy 4 K B0
JULEHZrp MDA 5 & 1 3 5 T % BEU2H , SOD 3% 4
FIRTX IR, 2 R A G # 2 L (P<0.05),
B R 2 BT 2R BRLO ILZH 2L rp MDA 35 & i 2%
T B i PR 2H , SOD {7 M 355 1y T B il 1 U
M, 2R AL E (P <0.05) . 45RILE3,
F3 3AXROAMEAL S MDA 8 SOD iF LR
Tab.3 Comparison of MDA content and SOD
activity in myocardial tissue of rats

among the three groups (x x5)

2157 n MDA/(nmol - mg=") SOD/(U - mg™")
X HRZH 10 2.00 £0.26 60.30 £3.02
e P L 9 7.34 +0.34° 30. 11 +3.02°
SR AT 9 5.13 £0.33% 45.22 +2.17*
F 54.622 53.507
P <0.05 <0.05

TE X BRA H R P <0. 05 5 5 Bl FFHE T4 A P < 0. 05,
3 itig

SEEAR BT K A E B, PAT 2 A 37 B UL ot 9k 2> ]
SEAAL B BIRFI R S R
LM LB IS I RS SR 0 5B RBOA T SR g, B7E
St ot — B B TR 5t 0L Co JUIL L 8 118 R 52 R0 9 3 24
SFECE 2RI &R XA AT R R A O
JUL SR PR A 5, JHE BT B O JULBE BB T R
URAE S R TR 50% ) o BFFEIA A, O LR 4
B 5754 44 (reactive oxygen species, ROS) {977 A= 84
I FEER OISR Ty R A 55
Qb FHPRAS AN 3, ROS A i3 2, i &
(1) ROS nJ LA BUIR I i A f 2 1 B A Ak o R
ARSI T2 DNA FEWT 2L, DT I8 20 i, e 46 =
o, BAT, I IR bR 24y B BRAE
AT O XU D8RO UL 0 55 5 T A K
R DR A 2 BELE T WL e 45 4
A AR B S A T A L A 4 A 1
Al RS — P2 A Rl R S22, I AT Ry ke AN R
O LA S R it — R T A7 1 7 . AR SR it

WU JL At PR T A TR A B B R e 25 3 BELA 1T
HR \MAP D% IfiL 35 0 LR B AL 7= 9 5T R AL il 7K
SERARAE BRI R R 1 BEL T AE RO UL s I P
VR R AR VR, B A R I R IR YT O LR i,
FERETE AR AR A R

DAVEFEM Z /D EZh HR GO REE T) DE
RETK T T, I R & B HR 50504 & e B4 55
JC JULHRE S AR X K- o o0 Bk i vl 45 08 e IR 31 ik
LT 4 32 A 1) ARG L He v R ARG JUL A 2 0 v 1)
77,0 Byt ORG24 A 2 %0 LA 4L 1E
e 0L AL 1 3 BRI Ry o R B K AE A AR R LA
HR 5545 FE e R bR v S e U ILAECRE , 76 HR I ds
JETRFLLEFE A AR B, HR 38 Bext O JILFE S 2 19 52 i)
R ORI 5K R A A o JUE 4 £t | 3t 4R
i, TR O 80 AL LR RS, w ik 210 LA
PER . AR E R, B IR 2 1 BEL I 8 A FH By X
RS B, 51 A el IR Sl BTG P 0 08 | I A0 I
gyt SR B ST R, AR 2RI
AT s TR IR MAP HR 9% 3, 4 55 5 3 10 L 3%
B 7 2 A R Fa E, T A A TR N R
YILDIRIM 257 Bk 58 5, 76 4R s k& R A, R
HT25 T AR P27 BT, vT B 149 30 Ik B% A 40 |9 1L
EREZE  FFRRARAR 0 B B Bl 2 A S IR L 25
TR AN ST B R i %2 12 3R, R 10 WU B4
GULCU-BULUT 5" #5 Jkc ot JUL e L iy FH 20K o 22
T BHA AL, 45 R BN FE S FL A TR TR A AR
AR AT B FRAR TR W R & AR R IR
F0 D T RO WURE ZE T AR, T B R BR A 2 FHE
AT RESE— R FAMLA [ B g 42 a0 Bl it -V T 40
i EIE T e AR EE R B R, T, B 3 4R KK
MAP HR 25 TG 27 8 S T, B, S I P
T2 AR A 22 BELE 2 5 6T BR A AH He MAP g 3%
REAR HR B35 TF, 327500 LB 53475 ) 3 o i 3
120 Bl Ty (T (T, B R I P v 2 A 2L 0K ph
22717 BRI LR B MAP A3 88 251G F X0 BE 41, HR 473
3 v TR R A (H R R 2 BH i 4R B MAP
BEE TR A HR B2 T i FE 3 4
PR, IR 1 BELE ] b etk Sl ok I v 1
LA RE

R L PR 3 T Ao 200 Y PN S R 2 A i R A
fE A QI RREAT DL S AR A SR SR AL, i A0 AL
i P55 B IRFE. , AT 5 | % 200 i e o P i R, 3K
S JLZH JH 1L 3 4 Jo (o0 AL R LR 1) B AL o
S FUUTER: I AR AR IO JUL 200 i 63 35 B 1 B2 48 o
CK-MB J " ZAE4E T LA b, S i 2 W0 UL
Vit A %36 R LDH |2 4748 T ARK AL,
Z LT 0 WL A SR Bl kP e i k2 2
PO WUEBESG |, Bl e R 3h ko A8 32 %003 i, LDH
IR W R 2244 LDH 1 0 WLEESE 12
Wio cTnl J& i MO WLAN A 2 e 4 i FE b, B 45
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PR S A 2 R ) P A O LB ISR T O I TR
TR Tl 38 55 % Tl K SE FR G I 7] A5 %54 70
WLAZ A0 TET AR, HATVE A IO LA 05 1) - R 35
cTnl FI CK-MB 2.0 WL 197 i) e f50 8 1) e 55 1 4
b, HEE RN 50 U PR B S IE A OG . ARWFSR
3 25 FL S TR OR BREEAR 20k 22 i o4 S 368 ol 7 40
LU, A O ILAH & A5 54 LDH [ CK-MB L) &
Tl FHor ¢Tnl {75 5 TR 5E T 5s B0 405 Hh B
B ] o A0 o P R BRI 3 O LI & B, s I
FHE VR 21 RN LR b 22749 BH iy 41 R BRIV Tl
LDH ,CK-MB 7K~ 5 5 35 /5 T X B, 48 7S il 1L 15
THE R 2 RN AR A T BELIARFZH R BRI 2 A T et
T 5 1 AR IR A 4R T B 4L K BRI v P Tl
LDH CK-MB 7K -4 I 25 1% Tl 1 P38 1 41, 3R W]
SEARA LY BELIE AT DA 2 0o LA 93, DT D 200 AL
FRPRED B, TEIEH DAL R E b
R FRAL TP AR, 25 AL BT, ROS AR AR
W2, kw1 ROS 0] LIS 8UIR i 4k, K & A s
FAL A ARTE MR 259752 DNA B2, ik 58 40
M, e AR BOO NG o IR 283206 PR AR 2t AUk
o3 R MDA, 17 4 22455 3% O L, o — 253 KO AL
S5 45 , MDA 7K REAE s ke 0 UL 3Z 453 1 7 B A
& . SOD & BbLAST A AL K EEE Y itz —,
FAXIT A A A L iR X 40 4
LEABRYEE . AWRES RN , e - R 4R
FLARPHZEATBHAE 41 MDA 7K 55 T % R 4H , SOD /K-
T XoF BRA, W ke 1t PP T BOR BRI A N K
SR s DR B 20 MDA K SPAIR T B ifi 73
1241, SOD 7K -2 e 1L P08 A 20, 2 W P v iy ok
AT ERARP 20 LA Dl D 1 R B AR B OK -

4 #Fit

SRR FEL AR AEAS 35 S L9 R SR
JULTHE T , 300 e A A IO 988 T Dl o UL R 1P 0
Wil DRI, AR 1 BT R A Sy Dl e -
LEARAT 367 1

SE K.
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