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AR R ARARATATA 2 R A M 3 R W )6 ,SGB AR KA R E E B R AT G, R AN F R AN E R ARAY 25 57 it
ATRRAPZY A ;SO AR AR BREEZZRAVET B HBES, 2wiE HEARAAT CREETE CET L. K
8] | 7 R 38 L S UL LR o UL 4 L TP OB T 4 B B 2R 58 B F - (tumor necrosis factor-o, TNF-a) & 5 & . & @ a4 -1B
(Interleukin-1B,IL-1B) & iA &  #hE; WUEE 3 B (phosphatidylinositol-3 kinase , PI3K) | £ / 75 &84 % B4 ( serine-threoninekinase , Akt)
P B R BR K @ B -3(Caspase-3) #9 mRNA Fo ik § £k S4T30 455 1 5 NC 484850, SO AR RARE S JEE & 35 vk B 1] | 3%
3G 4 PI3K F= Akt #) mRNA BB Ak 53 B E AR S IEE S840 0 ILam I -F 39 B =2 TNF-a 25 % IL-1B £ &,
Caspase-3 mRNA B &GO R AZX Y REA G, 27 AR F L F(P¥<0.05), 5 SO 4481k, SGB AKX RAKE WIEEF ik
B I |3 k45 40 PI3K Ao Akt 49 mRNA BUR & i KA % 2571 & 5 S IE & F 3840w Lgm e 3% 2 — 4 TNF-o K2 & IL-1B &
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ZIpH) s F R RS ML BB = X AP ) 7T ) AR SRR A6, &5 PISK/Akt 425 3 % L FrAa &
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ABSTRACT Objective: To analyze the effect and mechanism of stellate ganglion block on cardiomyocyte apoptosis in rats with
heart failure. Methods: The rat model of heart failure was established by abdominal artery stenosis. Eighteen SD rats were randomly
divided into normal control group (NC group), sham operation group (SO group) and stellate ganglion block group (SGB group), with 6
rats in each group. The rats in the control group were not treated. After the establishment of the model, the skin of SGB group was
exposed to stellate ganglion, and then epidural puncture needle was implanted to stellate ganglion distribution for stellate ganglion block;
In SO group, the skin was exposed to stellate ganglion and sutured directly. After 12 weeks, the body weight, heart weight, heart weight
index, swimming time, swimming index, myocardial histology, positive apoptosis number of myocardial cells, the expression of tumor
necrosis factor - a (TNF-a) and interleukin-1 3 (IL-1 B), mRNA and protein expression of phosphatidylinositol-3 kinase (PI3K), Akt and
caspase-3 were evaluated. Results: Compared with NC group, body weight, heart weight, swimming time, swimming index, mRNA and
protein expression of PI3K and Akt were significantly decreased in SO group, while cardiac weight index, average number of myocardial
cell apoptosis, TNF-a expression, IL-1 B expression, caspase-3 mRNA and protein expression were significantly increased in so group
(all P<0.05). Compared with SO group, body weight, heart weight, swimming time, swimming index, mRNA and protein expression of
PI3K and Akt were significantly increased in SGB group, while cardiac weight index, average number of apoptosis of myocardial cells,
expression of TNF-a, expression of IL-1 3, mRNA and protein expression of Caspase-3 were significantly decreased in SGB group (all

P<0.05). After stellate ganglion block, the arrangement of myocardial cells in SGB group became regular, and the vacuolation,
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intercellular space, inflammatory reaction and cytolysis of myocardial cells in SGB group were significantly improved. Conclusion:

Stellate ganglion block can significantly inhibit cardiomyocyte apoptosis in rats with heart failure. This inhibition can significantly protect

cardiac function, which is closely related to the upregulation of PI3K / Akt signaling pathway.
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1.2 EEH

SPF %% SD Mt KB 18 H, K H 200~220 g, I I BE PG4
RSB SY L . WEE 22~25°C AIXHIEE A 40 %~60 %,
FERIEHE 12 h,
1.3 BV R LN A
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) ARFARA(SO ) FEARph 2 15 fHFT 20 (SGB 41) , &4 6
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142 iIEEhEEARN A RROH 14 d )5, @ik
W SD K Rt Jy3z shgE S22, fER— AL 50 cmx60 cm fY
FRKHL, A 50 em ¥R [ SRR IR KRR S 7E 30£2°C . SR)5,F
KEBEITZ 5 om A — 4 R IRIE , ERAY TRER 7%,
AR kAT R K R R BRI TR B 10 s {548
AEAR [ 7K SF- 2y J338 B AR U, 10 545 4R BRI VK B ], 343
TEUKAE AL =[ (AT + FE) xIfpik A [a] ]

143 DAARERRE  BEROHHLHIVE 10 pm A5
FoJa , FHIRARZE G m 2 min, Ji/K 98 2 min; T R0 T EE40
Mk AR B s VR, TR H 1 %eh BRI RS 434k 30 s,
K PHYE 2 min; B 27KR 35 30 s, WK ik 2 min, 2208 7K wik
1 min; @ ALY P 28 1 min, F/K 9Pk 2 min; iz J5 KK
LRI AR I RGBT, R IR B R R, TR0
BTSN,

L44 OAERAT IR OIEL A B Y) AR A TUNEL
PRI LATARIR TS, YR IS, 435I 0.2 % TritonX-
100 1Y) PBS ZZiif /L BHEE /K \TUNEL KM . 1 % DAPI 44¥i
AR B S T OO AT WSRO LA A T AE B, T
BRI BRARIE 5 5KV A, BE5kU1 T BELIEER 5
A-x400 PLEF , TG0 WLAT AR T BH M A0 5k

145 DIALRRIERFRIE  BSHREF T ONAZ,
FHTCHE B DK BT RE, SIS R RE vk 3, J2 I8 TNF-o
IL-1B ELISA 7 GV R UL A5 1 TR

1.4.6 DAALRFEATEH mRNA RIERM B H KRR
SR WIEZL, BHEE A TRizol 3 FI LR RNA A AE 5 Y
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Vo FP AR 7 B X 4121 PI3K Akt M Caspase-3 mRNA £
TR TR
147 DRMAR/RBETEARERN  BESAHRRES 0N
A RGP ENIRA IR EEAS I DIZH 4 PIBK Akt & Caspase-3
MYFRIRIKT: o SRIG R IPP EUG AL BRARA XS S5 IR BEAH A T
AR = B4 K EE(E /B-actin £5H5 KA .
1.5 GitEHE

K SPSS 25.0 Gei 23 B T o r, E
PR BRI R EZE RN, DL R 22 5 W k4T . P<<0.05

HIi AR L
2 BR

2.1 ARG E OHEEROCHESREMNTWL

5 NC A1, SO AR AL 12 w iR . O E 3
WFER(P 3<<0.05) 5 O NEE TS £ T (P<<0.05) o 05
KB 5 BRI Z AT BHAE S 12 w 5, SGB 20 A BlLisy 0o i 78 o
TR O E R E RAR(P 19 <0.05) , L3R 1,

® 1 AREE OHEEROCHEESRBOEN (n=6, v=5)
Table 1 Changes in rat body weight, heart weight and heart weight index (n=6, xzs)

Groups Weight (g)
NC group 318.5+11.3
SO group 252.1+£7.4 *

SGB group 292.9+10.6*"

Heart weight (mg) Cardiac Weight Index
906.3+9.9 2.85+0.07
899.0+10.1* 3.57+0.08*
881.5+£3.3*" 3.01£0.10%*"

Note: Compared with NC group, *P<<0.05; compared with SO group, “P<<0.05.

2.2 iIETEE A
5 NC A H, SO 21 I BRI Ui ik e [8] A1 3k 48 £ 3 B
WA (P 3<0.05) o D3 K BURFH ALUIR M 275 L 5 12

w 5, SGB 2H K BRI vk B 18] FIE vk 48 20 B IR K (P<
0.05), L3 2,

3+ 2 BT PRI 3T A Rk A E Rk IR R0 (n=6, xxs5)

Table 2 The effect of stellate ganglion block on swimming time and swimming index of rats (n=6, xs)

Groups Swimming time (min) Swimming index (10*+ g+ min)
NC group 101.1£7.4 3.45+0.37
SO group 49.2+6.4* 1.33+0.21*
SGB group 88.0+6.2*" 2.76+0.29%

2.3 ILANARFENER

HE Je 250 R NC 4R RGO LA HES LI RE 5%, 4%
YRR/ SO R RO L . iR B ] AL,
RSN, EAR A D B 5 SGB 4L LA
JHIHES LI 55, 40 B ) BUAH L SO ZH A 8 4 /1N, RAE F 0 Bt
oty s AR AE =N

2.4 (O ANEHRRE T

NC 41.S0 41 % SGB 4 =¥ A BF N TUNEL 4 (5.0 JlL
AT B T80 30K (3 1) A4S L (65+3) MAI(18£2) 4, 5
NC 4UAHEL , SO 410 LA T34 T 550 25 T8 (P<<0.05) , o0
FER R ER M 2B S 12 w I, SGB £ K FlC L4 i
SEI BRI TR E B (P<0.05) , L3 3,

* 3 FHEKR TUNEL &0 F IR E T8 (n=6, x+s)

Table 3 The average number of positive apoptosis in myocardial cells stained by TUNEL in each group (n=6, xs)

Groups Average number of positive apoptosis in cardiomyocytes
NC group 3+1
SO group 65+£3%*
SGB group 18+2%*

2.5 DALALRAFRERFRIE

5 NC AL, SO H AR B0 2 264 F TNF-a Fl
IL-1B A2k B3 BB THE (P #1<0.05) o IR FUR FH AL R Al
LB IR 12 w fR, SGB 4K B WAL 2L 42 M I F TNF-a
FNIL-1B MR IA I W RN (P 34 <0.05) , L3 4.
2.6 DALALAFATER mRNA Fik#il

5 NC ZHAH ., SO 44K B PI3K 1 Akt 9 mRNA A% £
iAW PR I% , Caspase-3 mRNA A X ¢ 35 & & & T & (P

9 <€0.05)7 e RIBUR AR i B A 12 wE [ SeBl

K E PI3K Al Akt ) mRNA HIX} #3551 1 3 T+, Caspase-3
mRNA R 5 AR (P $<<0.05) , L3 5.
2.7 DIARFRATERRIERN

5 NC 4HAH, SO 4B PI3K FI Akt AYARXT Fik i ik
FRHIC, Caspase-3 AXT ki B H AR (P 1<0.05) . D EFEK
FLR R R 25 B IS 12 w )5, SGB 4 Kk Bl PI3K Fil Akt
FRIAF X R 0k 4 f 25 TH i , Caspase-3 AHXS 5 B 1 25 R (P
¥1<0.05) , L& 6.
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R4 BAKRBRMEEF TNF-o. IL-18 RiZEWTM (n=6, xs)

Table 4 Detection of the expression of inflammatory factors TNF-« and IL-1 in each group of rats (n=6, xzs)

Groups TNF-a(pg/mL) IL-1B(pg/mL)
NC group 31.5+9.2 19.4+4.0
SO group 177.9£12.7* 143.9+19.0*

SGB group 66.4+2.8** 52.5+7.5%

* 5 SAXROMALFBETER mRNA B RIZZRN (n=6,x+s)

Table 5 Detection of relative expression of apoptosis protein mRNA in myocardial tissue of rats in each group (n=6, xs)

Groups PI3K/B-actin Akt/B-actin Caspase-3/B-actin
NC group 0.57+0.07 0.44+0.06 0.12+0.04
SO group 0.16+0.02* 0.13+0.01* 0.94+0.03*

SGB group 0.43+0.07*" 0.35+0.04*" 0.25+0.04**

* 6 SAXRONALFBTEABFRIZERM (n=6, v+5)

Table 6 Detection of relative expression of apoptosis protein in myocardial tissue of rats in each group (n=6, xzs)

Groups PI3K/B-actin Akt/B-actin Caspase-3/B-actin
NC group 0.64+0.07 0.47+0.06 0.13+0.03
SO group 0.16+0.01* 0.12+0.01* 0.95+0.02*
SGB group 0.43+0.06** 0.36+0.03*" 0.26+0.03**
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