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MZE: BHY R ZRAVZ T ML K (SGB) #F K R & LR SE (AMI) J5 3 L2 L K &9 R 47 4F A
Frik RIS M SPF A Wistar K R 60 R, AT 200~250 g, AL HBEF KL, AMIZLF2SGB4L, A4
20 R, BFRARITHMERECME, RELDRIDIK; AMILALILERSIIR AT XI5 AMIEA; SGBAL
JE AMIBER! F 6 R0 JE 47 SGB., BRI R )5 1 AR EEZ AR R i FoS IELR, qRT-PCRAM &8 K R
e K BT (IL—6 . IL—18 & TNF—a ) mRNA; B %05 R AR IA M 28 K S fe 7 P $ 2 B F (IL—-6 . IL—
1B A TNF-«a), 4 8 3h Ao pUsn &40 K Fofe ik b S MUEE(AST .LDH #= CK-MB) , 558 B K S

AP K ERFIL-6, IL—1B A TNF—a mRNA#I3 &L &, ZFA %+ FEL(P <0.05), SGBLIL-6.
IL—1B & TNF—a mRNA #9485} £ ik F39 8 AMI AR (P <0.05) . SAK KA F P LEBEFIL-6, IL-18 %
TNF—a F A RF AR, ZFAG%ITFEL(P <0.05), AMIZL, SGBZEIL—6, IL—1B & TNF—o & ik R-F 58 F
R (P <0.05), SGBALIL—6, IL—1B & TNF—a &K K-FE& AMILEAL (P <0.05), &K R ik AST,
LDH A CK-MB kA K-FIoix, ZFA%HFEL(P <0.05), AMIZE, SGBZLAST, LDH & CK—MB &k K-F
BBFREHFH(P <0.05), SGBZLAST. LDH ## CK—MB ik K-F45 AMIZEIEAK( P <0.05) ., Z5if SGB3Tk
RAMIG & WLgm il Kz A — PR AE A .

KRR . oSAURSE 3 BIRAPZ AR ; AMm Ko
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The effect of stellate ganglion block on inflammatory response after
acute myocardial infarction in rats

Tong Xu, Zuo-xuan Feng, Fan Zhou, Yi-xia Zhu, Ming-hong Wang
(Department of Anesthesiology, Ningde Municipal Hospital, Ningde, Fujian 352100, China)

Abstract: Objective To explore the protective effect of stellate ganglion block (SGB) on myocardial
inflammation after acute myocardial infarction (AMI) in rats. Methods Sixty 8-week-old male specific pathogen-
free (SPF) Wistar rats, weighing 200 to 250 g, were randomly divided into three groups, each with 20 rats. For rats in
the sham operation group, the chest was cut open to expose the heart without ligating the coronary arteries. The left
anterior descending coronary artery was ligated for rats in AMI group. The SGB was further performed on rats in
SGB group following the successful establishment of AMI model. The serum and heart tissues were collected from
rats in all groups 1 week after modeling. Real-time fluorescent quantitative polymerase chain reaction (QRT-PCR)
was used to detect the mRNA expression levels of inflammatory factors (IL-6, IL-1p and TNF-a) in myocardial
tissues of rats in each group; enzyme-linked immunosorbent assay (ELISA) was used to detect the levels of

inflammatory factors (IL-6, IL-1B and TNF-0) in the serum of rats in each group; and the automatic biochemical
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analyzer was used to detect the levels of myocardial enzymes (AST, LDH and CK-MB) in the serum of rats in each

group. Results The mRNA expression levels of IL-6, IL-1B and TNF-a in myocardial tissues were significantly

different among the groups, and those in the SGB group were lower compared with the AMI group (P < 0.05). There

were also differences in the serum levels of IL-6, IL-1B and TNF-o among the groups (P < 0.05). Specifically, the

serum levels of these inflammatory factors in the AMI and SGB groups were higher than those in the sham operation

group, while those in the SGB group were even lower relative to the AMI group (P < 0.05). The serum levels of AST,

LDH and CK-MB differed among the groups as well (P < 0.05). Compared with the sham operation group, the

expression levels of these myocardial enzymes were higher in the AMI and SGB groups (P < 0.05), but those were

even lower in the SGB group than in the AMI group (P < 0.05). Conclusions SGB plays protective roles in

myocardial inflammation after AMI in rats.
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2 ML JJLFEBE (acute myocardial infarction, AMI)
b= i i) S N S DTN I8 S T PN SR 7K |- i
Jell i BEBUS 2% BOCERKR &R R, o B
RAE RS AMLG UG . o0 28 H A 25 DT A
K AR R, AMI & AR B E S B Ak
HEAE S AN R PR 20 IR 3 A K 1 A E A
T, SECO AN — B2, L L S
P, 10 B O WU A3 B 7 W K BT
A SCHER R E B R B 2T BRI R (stellate ganglion
block, SGB) AT il U SE 5 ML HER W, HXE
O WU A — 7 B9 A AR TS {H SGB %O JILAE
U Ji A BN 5 0 1 AN A, AR IE ST T AR
SGB X K Bl AMI i /U JUUAT M 98 i 52 I 1) 5 Wi B Xof oL
JUUA A 1) DR AP 4 H

1 RS

FEERANIEF
s TAES (RN Z s THEARARAR) &
B R ELOHL (B Eppendorf 23 7)), S22 6 1E
PCR A (LI AR A2 M) R AT BRA 7] ), 538 PCR Y
(£ [ Bio—Rad A F] ) , BiFr 1Y (3£ [E Molecular Devices
A, A A ST (R E 2 R R, Trizol (32
[ Invitrogen 23 7] ) , ¥ 5% s 7] £ & PCR 5% & ( H
7K TaKaRa 2\ 1)) , 1240 M4y & 6 (Interleukin-6, IL-6) .
1 20 i/ % 18 (Interleukin-1B, IL-1B) . Ji1 & ¥R 4L [A
F—a (tumor necrosis factor—a, TNF—a) 1 GAPDH 5|4
(YN R IER B A FRA R, 1L-6 1L-18 S TNF-
o ELISA JA7 & (5E [ Abcam 23 H]) o
12 Ak
121 Zhh B AL

1.1

T B8 & W HE M SPF 2%

Wistar K B 60 H 5250 8 9 A= 7 VF rl UE . SCXK(H] )
2018-003 , 5 5 0 9 fff FH 7F AT HIE  SYXK ([ ) 2018
009], M B FEITK¥%. KEME200~250 g, Fifi
LA M F AL, AMI4Lf SGB 41, H:4120 H .
TR FEIRE R 22°CHHIR, 2% 60%, W3S
BE12h, HREE. oK. KEGEN LG
PEAT AL AL B . AR T AR 4L R FT O M e B 5 0
AEEFLTER B Bk s AMI 21 2530 56 4R 30 ik 2 Rip e Sz 9t
S AMIASE Y, AMIASE 70 537 ahil 1l T 1 s o Ay 00 P ]
DA 2 A T ST B dh #>02 mv, H ] UL i
B LEFLEROL T A Jay 0 LR I 52 5 48 £ ;. SGB 4 7%
AMT A5 B0 A2 i B 5 A7 SGB, %% 55 22 Ml #5753l ik
TE B ik 53 SCAE )5 0T 73 46 0.2 ml 0.25% ZHRK A o
SGB Py ki« BHA M 245 10 min J5 4 2L Horner 1
RS 1 RS AR FONEA L,

1.2.2 %R AT F R A4 K (quantitative real—
time polymerase chain reaction, qRT-PCR) >k Hi
qRT-PCR £ M 45 41 A B0 LA 2L 5 5E T 106
IL-1B S TNF-a mRNA #)7KF . FREOK ELL L 2]
50 mg, >R FH LB 5) 5 45K 2 20T S i PR A R
B0 JE 7 IS BOITTE o SR JH TRIzol 1A 42 L LA 21
()5 RNA, JF4% RNA i % 5% 55 cDNA . L) cDNA 2
BEHREAT qRT-PCR. WA R : ddH,0 8.9 pl, 1EJ%
WS4 0.8 wl, SYBR Green 12.5 pl, ¢DNA 2 pl,
25wl B AAE: 9O5CHASYE 5 min, 95°C7AE
10s, 58CiRk30s, 40 MG, 1L-6. IL-1B
J TNF-o mRNA A8 X} 3% 35 7K F- L GAPDH 119 & 3k 7K
ARSI, 270 AR E R BRI R X Rk
qRT-PCR 575103 1,

.54 .
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4520 1
&1 gRT-PCR3|#157%!
K/
HEH 51975
bp
1EM[: 5'-GGCGGATCGGATGTTGTGAT-3"
1L.-6 199
il : 5'-GGACCCCAGACAATCGGTTG-3'
1EMm]: 5'~AGATGATAAGCCCACTCTACAG-3'
118 276
JZ i) : 5'~ACATTCAGCACAGGACTCTC-3'
1EM[]: 5'-CCCGAGTGACAAGCCTGTAG-3'
TNF-a , 271
K i) 5'-GATGGCAGAGAGGTTGAC-3'
1EM]: 5"~ AATGGATTTGGACGCATTGGT-3'
GAPDH 213
JZi s 5'-TTTGCACTGGTACGTGTTGAT-3'
1.2.3 B B %, 9% "R X B ( enzymelinked immuno -
sorbent assay, ELISA) & F ELISA ¥ £ Il % 2H K K

I b R 7 IL-6. IL-1B & TNF-«o B 2635 K
o FREBUCLZHZE 50 mg, SR HL B 23K BB 41
FF 8 A i B, B0 e 7 W ERLIE . R
R Ik R SR O LA B, B0 B BT AT
R . He R & Ul B A EAT ELISA, S BRWT .
OF vt A HER T A . FE S FIARIE S, @REAL
T 50 wl A o i BERE s @B FL N 50 pl Antibody
cocktail; @WZEIRFZMFTEE 1 h; @W WA, m
350 wl Wash Buffer, % 3 K ; © % FL i 100 wl
TMB Development Solution, BN TI%E 10 min;
D%FLM 100 wl Stop Solution, 450 nm &b 352 LW
JEME, FAHRE,

124 ik P oo LEES 2 LIS RS RE
FKEE E3h ki 5 ml, 3 000 r/min 5.0 20 min, 43

BTE . BT 4CIKF A, RH42 B3 Ao Hr
ASCRGE WU A B i 355 v o0 ULt [ 4 7 il (AST) (FL IR
Ji B (LDH ) A1 ILRR 38 7 7] T ( CK-MB) 7K -
1.3 Zit=AiE

B A3 BT % 1 SPSS 19.0 i i 4, = %Rt
DAFIEL + bR 25 (x = 5) Fon, HOEH] A 56 08 ) 22
S0, PP LA R SNK—q 75 . P <0.05 2% 3 H
GiitaEE L

2 #HR

21 FBAXBONMARPRERFIL-6.1L-18 K&
TNF-a mRNAMEX RIAE LR
AMIZH . SGB4L . fiRF R4 1L.-6 mRNA FH X} 3

KA R (29.66 £3.17) . (19.72 + 8.18) Al (1.00 +
100), & 20, ZRARIT¥EX(F=
230.500, P =0.000) ., AMI4], SGB4 . {BFARLIL-
1B mRNA 1 A Xf & ik & 43 %l 24 (16.65 £2.65) |
(11.95+2.84) FI(1.00+1.00), &7 00, £H
£ 453 % 5 X (F =256.300, P =0.000) . AMI £ |
SGBZH . 1B F- A4 TNF-a mRNA [ AH X} 2 1k & 43 1)
H(17.99+4.12) (1480« 1.73) A1 (1.00+1.00), £
TEN, ZRA5I%EE L (F=245.600, P =
0.000) . SGB % IL-6. IL-1B M TNF-a mRNA #J4H
X Ik BB AMITAREIR (P <0.05) . WK1, 2.

EC8

EC7

ARn
=
Q
2N

rce LIV it/ -
2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40
Cycle

{IA BECWDWENMFENGEH |

E1 oRT-PCR¥ 1g#4k

Devivarive Ranorte: (—Rn)

1000

75.0

80.0
TR/ C

El2 qRT-PCRA## %%

22 FHAXBRMmMFFKRERETFIL-6.IL-18 &
TNF-o RIEKF L8

RFARL . AMI 4 FSGB 2H 116 22 3k 7K 4351
}(22.75 + 4.10) wg/ml . (53.33 + 8.95) pg/ml F1(42.05 +
3.16)we/ml, &J7 220001, ERAGIFE L (F=
134.000, P =0.000) ; flx TR 2 . AMI 2 1 SGB 41
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IL-1B FAIKF43 0 (16.09 + 5.14) pg/ml . (91.30 +
5.80) wg/ml F1(51.89 + 4.47 ) pg/ml, 207 25001, %
S G E X (F =1 060.000, P=0.000); TR
ZH . AMI #H F1 SGB 2H TNF- o« 3% ik 7K 3 423 5 4
(31.33 +6.80) ng/ml , (82.44 + 8.60) ng/ml Fl (63.21 =
6.49)ng/ml, ZJ7 25001, ZRA G L (F =
246300, P =0.000) . AMI 41 . SGB #41 IL-6. IL-1B
S TNF-a R 7K BB F AR A 5 (P <0.05), SGB
HIL-6, IL-18 K TNF-o 3 ik K V5 AMI 4 F& A%
(P<0.05),
2.3 FBAKXRMFFONERIEKELLE

T AL . AMIZHHI SGB 41 AST £ 1k 7K 43 51
(1557 +6.28) w/L, (75.13 +10.51) u/L F1 (41.70 +
949)u/L, KIFEIN, ERAGITFEX(F=
222.800, P =0.000) ; f& F R4 . AMI 4 Fl SGB 41
LDH 23k 7K 4351 4 (159.96 + 28.19) u/L | (252.50 +
34.83) u/L F1(202.87 +34.36) u/L, 407 2400, 2
S G B X (F=40350, P=0.000) ; &% T-AH .
AMI 41 #1 SGB 4 CK-MB & ik 7K F 43 5l Jhy (14.21 +
6.45)u/L (77.0.3 +7.80)u/L Fl1 (45.44 +7.78 )u/L., 4
7 2508, 2 58 geit a2 L (F=363.200, P =0.000) .
AMIZH . SGB4H AST. LDH K CK-MB ik 7K P4
FARHTFE (P<0.05), SGBZH AST, LDH fil CK-MB
FEIR KT AMI A FEAR (P <0.05) .

3 itig

Pt A DAL G, 2K 120077 A
BE 00 T LA B, Heh AMIT R 32 B R 22—
T AMIJE 48 B T et 4R 2 ok BH 28 5 3500 JIURR 2 5
I B A2 T 51 A O LR BE . AMT 5 LA 49 42 9 75
AL R VA BN, F2E 0 UL S Al M
i A58 B 14 0 JUL A 006 TS Tt 1A R AR Ak N )
JEUE BRA, AMILJE B R0 = Bk I 4 R AT
SR RE AR, AL S 3 AL R 22 A% O JUL 240 B
B ECIR A, B0 WLAE A S MR, #EFE X
T REAR G, B 2R O I I O Bl ) A A JIE ) g
PIREAR, UL, RAE OV AE AMIL B 1) T
KEER L RENIER ., 1L-6, 1L-18 & TNF-a &
ML % RE S pf 1 F2 P FZL A A 1 N7, fefgaE it
O R A IR RE RN . A SR R, 116
IL-1B M TNF-a 2 5 48 0 M G 38 20 i A 5 140 LA

Yisd 72, H AMI B 75 11-6 . TL-1p M TNF-a 7K
R BT AR A R R, AMI 4L K G
JULZH 2RI 1L—-6 . TL-1P K TNF-o £ 5 Y0 3 55
FHRFARA, 5LUEHRE .

SO FI 5 4 43 A7 e AR 3 ok RS bR N 3l bk
IR, M TR S 50 WUEESE | 0
L9 B ™ B O B KR B AR O S8 iRk 28 0
B A A IE R B B & AR AR 1 SR B kol 4
ST TITRE] IR 1 R T T N L A E TN
JUL R XL ) 955 B A A 2l R sS4 . LR
TR ML —, HEF AT S8 1
BN ARA A R, AR A R HNOT
MEBE FaKE T, RENTT TR, A
OS50 MERITE 3. 1 SGB J2: 45 1 o BH 7 58 J&%
MG, SRR, B O, B
RO WUEESR, Pkl iy sl R sh bk, 0 0 WL i
UL, AL N RN, AT DR N 3R
MIREII,  fe 2 BLITHCmR 5 | AS FA) EPE AR SR, A3 Sk
il , Sk A b MR A2 AT SGB T BH WA IR
iG-S, BCEMAT, WMBBIGEET, APRIEH,
H AE 4 SR R {H SGB 1E AMI 2 75 45 4 R A
FH M A WLARIE . AW ZE R Bk, SGB 41K R L
MM RIEN T IL-6, 1L-1B M TNF-a & &
X F AMI 41, H SGB 4 K B i v v 0 LAl AST .
LDH il CK-MB % it Ik T AML 41, #2755 SGB 7] fig
3 o ) 2 SR U0 LA A A 05, (H EL A

LR AR, At — 25T .
& X X B
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