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Action Mechanism of Pressing Xinshu Point to Regulate
Apoptosis in Myocardial Ischemia Model Rats

ZHANG Chen-chen,ZHU Xiao-qing, LI Tian, WANG Cong-cong, LI Tie-lang
Hunan University of Chinese Medicine ,Changsha, Hunan, China,410208

Abstract ; Objective ; To observe the effect of pressing Xinshu (BL 15) on apoptosis-related protein in rats with myocardial ische-
mia and explore its mechanism. Methods: A total of 60 SPF grade healthy male SD rats were randomly divided into the blank
group , the model group,the pressing manipulation group and the diltiazem hydrochloride group,with 15 rats in each group. Except
the blank group,myocardial ischemia models were established in the other groups. After the completion of modeling, the rats in the
method group were pressed and stimulated on the bilateral Xinshu points. The rats in the diltiazem hydrochloride group were injec-
ted intraperitoneally with diltiazem hydrochloride (1.5 mg - kg™") ,once a day, seven times in total. The blank group and the mod-
el group were not be processed. ECG was used to monitor the change valueof J displacement. HE staining was used to detect the
pathological changes of myocardial tissue. TUNEL staining was used to detect the apoptosis rate of myocardial cells. The contents of

creatine kinase isoenzyme MB form (CK-MB) and cardiac troponin [ (c¢Tn-] ) in serum of rats were detected by ELISA. West-
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ern Blot was used to detect the levels of activated cysteinyl-aspartate-specific protease 3 ( C-Caspase 3) ,B-cell lysoma-2 (Bcl-2) ,

and Bcl-2 associated X protein expression (Bax) in rat myocardium. Results; Compared with the blank group,the change value of

J point, the rate of cardiomyocyte apoptosis and the contents of CK-MB and ¢Tn- [ in the model group increased, the expression

levels of Bax and C-Caspase 3 protein up-regulated, and the expression level of Bel-2 protein decrea down-rugulated. Compared

with the model group,the change value of J point,the rate of cardiomyocyte apoptosis and the contents of CK-MB and ¢Tn- [ in

the method group decreased , the expression levels of Bax and C-Caspase 3 protein down-regulated , and the expression level of Bel-

2 protein up-regulated, and all the differences were statistically significant (P <0.05). HE staining showed that pressing manipu-

lation could improve the fibrosis of myocardial fibers and reduce the degree of myocardial cell necrosis. Conclusion ; Pressing Xin-

shu can improve myocardial ischemia injury,and its action mechanism is related to inhibiting myocardial cell apoptosis.

Keywords ; myocardial ischemia ; pressing manipulation; Xinshu ( BL 15) ; apoptosis ; rat

O JULHe I 2 H 3O IR KLV A 7 AN 5 R
LR, FREry e i kA S B0 D RE AL, P E A 5 |
B UESE O R ST AT
7, HELC L4895 ( cerebrovascular disease, CVD) B
PR FPE TR A TR BB, BAT, O M4 /2
YRS RIET 1 BRI A T 0 LA
MR R, 72 2 5.0 N 40w Bt &,
TR T ] REA A T BE kO AL 1 dik S JREAE D
P

WEFE M, 212530 2 X s N AT AT LA
B WU IR S o Ooar 7R AT/ —, B
AT7CAT AR 50 S A O A A AT 5 K
B, F RO AT 7 CAT AR O AL R I FEFEE 33 458 495 ( my-
ocardial ischemia — reperfusion injury , MIRT) #7440
HELhE, g0y pesE A~ (A AR LA 1
BB o PRI, A W5 3 Ao 1 0 JUL B it K B
BRI US4 o A 7 O JULA A3 1 98119 4 P 2 75
5L TARSC , Al RYA A SR S 0 S

1 ##

1.1 34 SPF Zuf@henErt SD KR 60 H, M4 it
250 ~280 g, H1 i R r i vw Stk S B S WA IR
AL, SR ATHIE S - SCXK (31) 2019 - 0004, 3452
B 22 W R F 2 25 R s v O S B 48 B 4L T
i, (g 5 . L12020102301 . K 8 5% T
By R s oL S g R, 0 3 K MUK,
BRTHOE I, W IR 24 ~ 26 °C, AR BE
50% ~70% .

L2 2y EiH 5 be (ORI T B R 18R fir 7
TARAF], 575 :R510 =22 - 16, {4 : 100 mL) ;
FNE ERER CEEERTRL T AR AL R B A R 2
Al A5 1129810) s $h M AR B (b 132 se kA= 1k
FHEA FR2 F 4145 - D835096 ) 5 A BHER /K (7 P
IREA R 7 L 415 - H45020975 ) s TUNEL 345 &

(%t Roche 24 ], 4it*5-: 11684817910 ) ; ¢ Ji& T/
W PBS 22 vP i (i ARV R IR A W)L 525
PN0O0014 .PN0O001) ; DAPI 4t 3% ( i3 =~ KAEY)
ARG A, 475 C1006 ) 5 5156 6 T K H 5
( 2 Southern Biotech /3 ], ##f5-:0100 - 01) ;5 x
B BRI [ Y4 AR Rk (D0 AR A
A5 8190011128 ] 5 R ([ 25 4 A AL~ il R A
PR 2w, o0 M 4, 20 B2 = 99. 5%, 5] 24 4 5
10014118) ; KECOCALULES 8 H - [( cardiac troponin -1,
¢Tn — 1) ELISA 550 & | K BRUL AR v 1 [ T /i MB
( creatine kinase , MB form, CK — MB) ELISA 5] &1 .
AL~ DE 2= K 2 Ry S 1k 35 1l 3 (cleaved
cysteinyl aspartate — specific protease 3, C — Caspase
3) Pk (B ALY TRAMRA A, 575 : CSB -
E08594r CSB — E14403r,CSB - PA148736) ; B ik 2
MpE -2 N (B - cell lymphoma —2,Becl -2) £
TEEDIAR Bel =2 A6 X & H ( Bel — 2 — associated
X, Bax) Z e P IA (R =8 A Y HARA RA A,
$%5:12789 —1 - AP 50599 -2 - 1g) ,

1.3 (Y27 Hm{RTE RS00 i FH 7 M R RR eIl (BRI
T ERRFEA i BHE AT IR A 7)) s ECG - 2303B AU 4
OHEEHL M =8 TR ARA A )
KE0003087 %17t \D3024R £ 24 i 3 ¥4 VR 25 0>
BLCR I 4B L5 A AL 5T 22 7] ) 5 Epoch Y i
PR ( SE [ BioTek A7) ) s DYY — 6C B Jki#
(AEHAN— VR R AT s KZ - 1B 220
R (I TR AE IR AL DR A BR 23 W] ) 5 Nikon E-
clipse BUIE B 90 A ( HA R RAF) 5 A il 1%
B (£ F)5:201720875963. 5)

2 7k

2.1 FHYHASER Hf 60 RN A= H

41 BRI Ak A MR BRI R AR L A, AL 1S HL

Fras FALAh, HoAx 3 41K RS IR SCHR e 3¢ 0 07 1
- 215 -



20234 28 i 3]
FA3BE2H

HENAN TRADITIONAL CHINESE MEDICINE

t = February 2023

Vol.43 No.2

SE LB I AR R HAR AN R RO B T
BN IR 2 mg - kg (HKIE10 g - mL7) B
H 1R, ESES 14 d, BT FE AL R,
W BT JRR S ( S TR e 0K I < 5 S YR 4% , 2 15 Uk
2% ) RS M EME € , 1% 2807 0B L, id s R
SRGE A A A 1L S0 H B AR AL, IR T A
IR Ak (TR Tt e B B AR, BRCH: AR fb i) 28 %t
), ME FA LR, O, DL T s f s
PEfE > 0.1 mv PR ARG
2.2 FWAE  KEEESE UG EEE IR 50
T AHNRTT o TR 5 R BRURTRMOZ 5 [, 452
VEFRAE SRl 28 K, FH B o e v b i, AR i S 3 A
FEA B HEE R R S (S 0.7 ke W]
7.5 min B52 10 3K - min ) ZEXULO AT/ E T
FERNBL, R 1R, BRIR AR 24 h, FET9007 3k
R Hb /R i 21 R BROME B T O R R Hb R AR H
1.5 mg - kg™ (W10 g - L71) A K 1K, K]
B 24 h, ILyES 7 I, 2 AR AN T A0 B
2.3 BB AR AR IR O
L EIAIL, T A A RS AT FE A A T C FL
0% I AR
2.4 OAELHE & EEICRINE, 37 B f#
H AR OME , B0 B O IR ST 1 mIL Az BER K
W2 WE, R e, B A2 W g K T
40 ng -+ L' ZREEEERC 24 h 5 8 B 0
AR 2 K A3 & O MAH A 85 R, 3617
HE e85 SER AR, W A0EE T W80 LA 2% B
PN 2
2.5 TUNEL £allOl@mBTE JuLil
HAR AWV F, 23 PUsAE 5 i B
R, DAPT &2 Qe 40 A% 5 & A, Y1 R T3 B 9t 2
R TSI R SR . BT IEH 4 A% 2
o AT R A — sk a, Yl ok
BT 400 AR, W] Tmage J BRS04 R GE#EATIE]
GO, B 5K A BEALIE I S S RREE X 12 FH 1 248
PR, DA LI T2 BH M 20 M 55 500 JUL 40 P %k
A 53 FUAE O LA I E T2

AN 120 o e = e N [ ) - N
B H x100%
2.6 ELISA # kR MmiEd CK - MB, cTn - |
HEE PPRALR B4R RRIE T, B A R
ETTARE L EESMKCRIM, #E 2 h 5.0,
3500 r - min~" B0 10 min, B F W ARG T
-20 C fRFF. i HEA N —20 CokFEHE , fi#

- 216 -

R Ja REAS L AR B 0>, AR I i BRI & 16 B 43
ATAEI

2.7 Western Blot ¥ il X RO ALAL D C -
Caspase 3 .Bcl -2 . Bax EARIEKTE  BUHHELLNF
AL BETHAEIFRES ZWATHRAE, B R
-80 C VKA T IRAELAE AT . A\ —80 “CUKAE P HL
WhRAS, 2ot B PR R AR i RS L H
VK R B PRI B e R AR S R ik
T A7 1Y, AlphaEaseFC {7 4 B 5 42 43 #r H AR
A G (R

2.8 gGpitZEAE A BURE N SPSS 25.0 Siit
BAFHAT AT R R P M + FRifEE (v £5)
PR A ORI B R 2R 7 2240 #r , 2H 1) T 7 L %
F 7 25 TR R LSD K3y, 7 25 55 ik £ Tam-
hane's T2 5%, P <0.05 K25 HA G2 Lo

3 #R

3.1 FHRFOEE) RUBELELE 5=
FIZH P4, BRI AL R B T s 2 B A2 A (3% hn EL >
0.1 mv, AL AT X (P <0.01) , $/R.0 LBk
MRS R o SR UL, 4 i 4 R R /K
sl ] SR AR, 22 A et (P
<0.01) , #7275 4% o0 7 7 RE A% B0 o JUL e If A6 28
REOHRIRES . WL,
®1 FAXROEET RALHB

T ELE R (x+s,mv)
45 n I RERAE
B4 12 0.03 +0.03
A A4 12 0.20+0.09 * *
k4 12 0.06 +0. 04"
B M AR 12 0.07 £0.05"

H B AU, x P <0.01; 5 AL 4 L £, ##P <0.01

3.2 BARBOMARRERLILE =H4l0
A GUESHAIE R M se 5, O NLET4EHRS | 4
7, BEUEAE , LA O] B Bk . 52 B4l
PO, BRI 20 R B O LA BUR S S5 A A =, O L
EFHERTRITIE R IRSE, R IR 2T 42 0 LA
MIRNA—, B 2848 MU s SRR LR, 4Rk
L ANER R M /R T o 4 A BE R O LT 4 ) 2 4R ALK
AL A0 WU M SR SERE JE , (O WLAS 05 W S e, DL
1o

3.3 FEXROINAMBATEILR S5xH4lt
B R O LA T2 Ty, 22 S A e
HOL(P <0.01) s SRR LA, #4205 AR PR b /R



2023 4
43 EBE

2 H i
2 4

2]
HENAN TRADITION

TR B LA JE T3 R f, 22 A ST 8 X
(P<0.01), W32 K2, 45K, R OAT/CEE
Wb LA T, e o LA

3.4 HAKRIMAER CK -MB.cTn- | SR
525 LB BURZLR R CK - MBcTn -

IS8T, 2R A G (P <0.01) 5 5
AP AL, #2205 AR ER R M 7K B o 4K BRI v CK —
MB cTn - I 8K, 27 AR E X (P <

0.01), W33, m%i’%% i"’J— L\ﬁﬁﬁﬁ@%ﬁzﬁﬁl%

.-, :. = e S .-._.- ‘ -‘ g X E ,~':'v“\.;
G L e e T R S| " p X e i i I
Sow=s La.':i. B . S - . - VR ! P
“.“n. SRE T l,'_:‘: = ~ .‘:-_ \ \ .C : ) . b L@, / Y !
v S e T R R D RS 42

m e AR R el A =
ot o i - G, Y 5 RS - . ‘

S S N\ ' o~ 3 d"' i i
~ © G » Ry 1" Y 7 A » > |
| S =SS L by " S Pl Y i ' vt !
L AT S S e e o R ) %Ak SRR

HA T AHB RN CH A D BRI R Ak as AR R b I e Sk o JRR A4 AT K

s H Sk e JE A £ B L 2E J
E1 &HKROM

2] [£3 February 2023
AL CHINESE MEDICINE Vol.43  No.2
OB
*2 FBAKRBONMAEBATEILR (2:9)
Bl n ST E/ %
=AU 3 15.31 £3.56
A A 3 46.19 £1.87"*
ekl 3 33.59 +4. 2%
h B MR B A 3 34.57 £2. 42"

EHRAMALE, P <0.01; 5B 4 b, #P <0.01

HARBEULLE (HE &, x400)

d: JB A By AL 4E

EACEAMB R Cot A D R R A Ak e EF AR b AT

&2
*3 JBAKXKBRMFEH CK-
cIn- I =L (x£5)
4 n CK-MB(p/pg- L") ¢Tn-1(p/ng L")
ZE4 12 0.33 £0.07 43.79 +£8.22
HA 4 12 1.10 £0.40 * * 150.62 £20.57 * *
kU 12 0.48 +0. 12% 75.57 +9.42%
H@mAHEL 12 0.45 £0.09" 70.39 £11.39%

i HEEALE, * x P<0.01;
3.5 SEEAKRBROIMALBATHXEARIEZKTEL
B 554, A4 Bax C - Caspase 3 H
kK- B, Bel -2 SHEARBKFE TR, Z54A
Geiter i L (P <0.01) s SR LA, #5240 A
R b /R A 4 Bax € — Caspase 3 25 FH &k KT
1, Bel -2 HEARBKF L, Z2RAHIHTFE X
(P<0.01),W5& 4, Z5R R, 0 WLER AR K 5
FEAE B 0 LA S0 M 08 T, $e 3 T T0nT BH Jg
HERLR B O WU i R T, LA 3,

5B A U B, ##P <0.01

EZHEKRROMMEEATER LS ( TUNEL &, x400)

#x4 HFAHAKXROALLAL Bax,C - Caspase 3,

Bel -2 EARIBKFELLE (2+s)
a5 n Bax/GAPDH  C - Caspase 3/GAPDH Bel -2/GAPDH
cE| 12 0.71£0.13 0.36 £0. 12 2.14 £0.37

B 12 1.80£0.18**  1.69£0.33** 0.26+0.06" *
k4 120.59 0. 16" 0.92£0. 18" 1.17 £0.45"
LBHRFEEL 12 0.74 £0.09% 0.93 +0.08"  1.37 £0.35%

HH5E

Bax

C-Caspase3

BB, o« P <0.01; 5 AR AL b e, #4P <0.01
A B

C D

Bel-2 - s T

EiAE

BB AR A Co ik 4D B M R B 4L
B3 KHKROAZHL Bax,C - Caspase 3, Bel -

2 BEH&WHE
- 217 -



20234 28 i 3]
FA3BE2H

HENAN TRADITIONAL CHINESE MEDICINE

t = February 2023

Vol.43 No.2

4 Fig

oo JULEH I e O U 1) — oo BELIR 2, I 00
IR 7 i/ T - B 4, R i I 5k A 2 7 AR R
S SN, BRI S TG PR B, 5 | kSO L4 B 7K B 9
T, PR S 20 JUE S RE R RS, 5 4k K e
AHFFE RS9 B IR 2R A O LS A 7R 2
FTHRNE LIRERT 5] & LPE Y S , O BT i 1
I, SECOIFEERE £, I LR L AERBE

LR ML — B A O H BB 2 MAE L L ]
v SRS AR AR S RS ST Brekt 2, vl s O AL i
PGRRRES . B O LB I B RS A7 A, O L4
KERT-BEIIE, M+ ¢Tn - T .CK - MB 7K
S8 ETE M eTn - 1 \CK — MB J2 Jz e AL ffd 45
g DI I =y T | K 3 | R o % 4d O D R
JULAH A A AT 305 9 00 3, 40 e O T e B = kA
Bel =2 FGALTE AL 40 A I 7= FHT 40 i IR T PRk
FESHMEHTAF 52 G0 LR, 5
SRR B A8 375 M BL ) R T A G . MR T A Uk
BT AF S0, Al LR AR B A I (5 2R C RIS
N7 Caspases 7 |22 Mo 4 T, T 08 T 4K i a4
AR R T 2 P A o A R T, A R g e
ERHPEE™ . Bel -2 BHAT-E S, fEMH
BRI e LA S A 24 i R A TR R 5 R 1) A i o
T, 38 Al Y Ca®* ¥ BE AN S AL A IR 40 i
PG Bax /5 g — Rl 4 M AL A , 3 T 2ok ik
U, 8 IR Bel -2 B A DI RE G R 40 i 0
T2, Caspase ZWEE 1 Ak 40 I T 1 T U 35
7, C — Caspase 3 0] DAJE T 15 5158 , 42 78 41 ifg
T

FEEREENRETEZ —  HEZERTA
PRI, A PRI AT A0 AR . IFoR R,
e vl LIREAR AN E BT, 32 im0 U, B O Dk 7
7, DT 2. O O JU LR i B3R 4R 24 L AR
BEMNZ —, kA= T 2 ar s TR,
SR A 7Rl LAV Y W o R B B R TR T IR IR
o WFFE A, B AT /X o A U S B ph ey Bo ik
SRR R AL R A IR T E R S 4
JOBEARSE S S s u & B, KR AT X
JULAsRe it A 3 AF P ) o 22 A P2 B 5 X o 221
DX R PVN X 50 5 57 1 2 I R O o A0 A 21 i S0
R EUESE, $5 H U AT 7R AR O LB i 45 45 , (H
VEFABLA T Bt — 2 5T

N T 2B B O Ay OO LR I 4 4 P

- 218 -

P, PSS BRI S R RO LB AR, B9
HAEHALEE A S MM T A, ARG R,
BRI B T AR ARAE > 0. 1 my, Il
¢Tn - [ .CK - MB 7K~ 12 25 Tt &, 42700 Lk 1 45
TR FRAE BRI s e ik dl oo i 1] T a5 007 #8528 AR (AR
F0.1 mv, fl{E ¢Tn - [ .CK - MB & 5] TR,
HE e {5.4] 7 0] LB 5 B WL b 0 ¢ 20 U1 28 5 2
A5 BEIRRH] B A K I £F 4R AETE , O LA
MoASVE IRBE, T4 AL O WU A AL B I iz, 0
JULEH I SR AE A5 4 5 Bax 2 1 R0 AL PR 38 7K P14
Bel -2 ARG, £I697 5 Bel -2 SHEH KRS I
4,1 C = Caspase 3 25 [ 3K 7K1 FEAR, 18020 40 Jfd
P o AIRELER 25 R R, SR ZH R RO LA R
C - Caspase 3 Bax s [ #IAH 1, Bel -2 THEHFEIR T
K AREC LN B 98 1=, #c3k T W5 C - Caspase 3,
Bax H KA T, Bel -2 F [ FRIA LA, LG L
YRR T, PR #9382 PR 15 C - Caspase 3 | Bax
Bel -2 SRR 0N I T, oo il
Sl A5 o

ZE BT, #5 H O i OO LBk i B — 22 1Y
HITER, HAEIPLE 5452 598 4 s %
YIAHOG , AR R 4 Fa i R 7 v O FL R Jft S A
KB R AL — P IEIT IT

SE 3k

[1] ARAS K,BURTON B,SWENSON D, et al. Spatial organization of
acute myocardial ischemia [ J]. J Electrocardiol, 2016,49 (3) .
323 -336.

[2] KASKIJ C,CREA F,GERSH B J, et al. Reappraisal of ischemic
heart disease[ J]. Circulation,2018,138(14) ;1463 — 1480.

(3] ot il BP9 2 5 ) A . o Sl L4 R 5 0 i 5 2019
[J]. OB A9 44 75,2020 ,39(9) : 1145 - 1156.

[4] LEE Y, GUSTAFSSON A B. Role of apoptosis in cardiovascular
disease[ J]. Apoptosis,2009,14 (4) ;536 - 548.

[5] ZBA, MR € H, 55, O Hed vt NOS A2 .0 Ay — B b
G4 - DHET @R SE N [ C L. N sh AR B 2 e 4y
S35 T U HE S 2 ARSI 2318 3L 4 , 2013 :60 - 63.

(6] falndR, B4, B BE. 51 70 4l 42 Dt a0 A0 37 A 1 o 3 1) I
PEWMEE[ 1], BiFEEZY,2012,33(10) :37 - 39.

(7] 2%, faul, skl , 45, Wik s s # HoO AT 7O MIRT
FEALGC I RISK 53 P& 520 [0 ]. b2 [ B2 1 24,2020, 31
(12) :3057 - 3060.

(8] Z=ak, ¥ 4%, skWiln, 5. He i R0 A RORF X ol . 757 1
PR G LI O UV, 2 1 WA 1R LI 4 I ) 1 il K - 1Y
(1], LT ERE ,2020,47(9) ;188 — 191,228,

(91 BReH, B4, XA, 45 “bRARHC 7 H AT X 48 1 O JIL B 1 DK B
O HUPRAP RO S R 2 By g ma [ . B Bk 5, 2018, 43



2023 4
543 B2 Wi

2 H L

=}

HENAN TRADITIONAL CHINESE MEDICINE

= February 2023
Vol.43 No.2

[10]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(11) :698 - 704.

TRAR, DGR, A M, 5. AR REEE O X S N L iR (180)
SO DUBR M B VLA 254 O r B ST BEE I A% 1H
MDA (SOD \LDH CK &3k 5 M B WL A7 % BRBF5E [ 1], 200
A R ,2018,32(6) 69 —74.

RIS, fE5E, 55 IS A RIS B x5 79 B R R
O WUBR MR B 2 [ )], Hp 245 25 3 5015 JK, 2017, 33 (5)
91 -94.

. RIS EO Ty 2t F U A 7 O J5 30 6L 5 i A S 36
W[ D]. A IR vh BE 2R, 2018.

JANUZZI J L, MCCARTHY C P. Untangling myocardial injury:
moving from consequence to cause[ J].J Am Coll Cardiol 2021,
78(8):791 -793.

WHE RGNS, ERIE, % A5 KNSR E EIRRES
A/ RO LB ML AT B2 [T ] 25 25 B 511 R, 2016,32(2)
67 -170.

AR BT, AR5, SF PRI TS XA PR R B 10 e 2
MG 2R T 00 LR i A A (8 S e [ 0] 307 op B 4R
2017,44(6) :1300 —1303.

AR V. i 213 22 JRORT SR Bl AL At of 7398 2 6 2 £ 4
[D]. K& HHRY:,2008.

PRATIBHA P,UZMA S,KUMAR T R, et al. Hesperidin induces
ROS — mediated apoptosis along with cell cycle arrest at G2/M
phase in human gall bladder carcinoma[ J]. Nutr Cancer,2019,
71(4) .676 —687.

WIEN], FXEA, VFIE K, % Bel -2 F 5 716 40 g 1= o
HIVE DT R [T]. S 23k Ji 2021 ,42(10) -85 - 89.

[19]

[20]

[21]

(22]

(23]

[24]

[25]

A, HA, XR G IR M A T8 N R HEC -1 - B
NMIIEFE TS B Caspase — 3, Bax, Bel -2 2 [ F 3K 10 5% 11
[J]. i Eg P B2 ,2021,41(3) ;384 —387.

TSUJIMOTO Y. Bel - 2 antidote for cell death [ J]. Prog Mol
Subcell Biol,1996,16(1) ;72 - 86.

ZHANG Y,YANG X,GE X H,et al. Puerarin attenuates neuro-
logical deficits via Bel — 2/Bax/cleaved caspase — 3 and Sirt3/
SOD2 apoptotic pathways in subarachnoid hemorrhage mice[ J].
Biomed Pharmacother,2019,109(12) ;726 —733.
HOMETS , B 4ESH. bel -2 \bax  caspase -3 TEAAAEIA T A4
BHFR[T]. hEBEEAE,2012,32(21) 4828 —4830.
R, EAUF R AR, A5 5 T 05 X0 0 MIE S RE 2 1R ) F 5
PER[T]. B E AR ,2020,6(17) 44 —45,70.

X8 3 B 45 4 5 vk o O O g A 2 O ) RE 52 W 1Y AT 5T
[D]. K& REPEELRY:,2019.

B, F RUat, SR Hl AT A R R E AT
BB (] HE4%42,2005,25(7) ;483 —486.

XUSEIH. BT AT 7R T IR RIS T ). P [ §F 4%,
1996,16(5) :25 -26.

BT, VAR T AT MG R I R AL BRI
[J]. AU R R 241, 1994 ,10(6) 232 - 34.

W5 B #3:2022 - 09 - 06
EEE T RRR(1998 - ), &, S BRfaA LA S04
WIE1EE : 240% ,F - mail : litielang810@ 163. com

(4w45 : FNIESE)

- 219 -



	01
	02
	03
	04
	3_内文.pdf

	05
	06
	07
	08
	09
	10
	11
	12



