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FhH, BRE, BERL, T4, HALY, 23 Ex IRFE, X
M BRI R, TR M S AL 129, 510405

(HE] B KB SREFTSHRBATRAFERNIG . Fix 30 2 CS5TBL/6 Htk ) KL HIBF K
gl BRI BB, AMI10R . B RAF AR K R T AU RS AR A AT LA ik S S
e BOEERA L RO RML TR CEL65gke R, BRAARBEFARALTARZLEKO 1ml/10gH#F
BB AEF LR, £56R . RAREFL DR CHE; qPCREFAN S PEAL S G EK (ANP), BA
APk (BNP) mRNA &£ ; HE £ &S RA LR M L, TUNEL £ &M RSP A2 F, F+HS
Wltm B8 = % ; Western blot iz /4 /N FoC IR A TH 2 &Z G BHREMILE2 (Bel-2). Bel24Xx X &G
(Bax), #FWF AP KO3 (Caspase-3) K£ir, HR LHEBEFRanik, BAHAPRACHRALATH Ly
# (EF). w#rE=® (CO). AEAKRABTEZEE (LVAWD) & £ 2% KA R E (LVAWs) 2%
&, & REZE 22 ANP mRNA. BNP mRNA % Bax, 71t Caspase-3% & £k /K-FH 2 EHA, Bel-2. Bel-2/Bax &
TH, ST FH e (P<0.01); SEMMkE, B EHEEF, CO. LVAWI A LVAWSs 8 24+
2, SHEZAZ ANP mRNA, BNP mRNA & ik K-F & Bax, 4L Caspase-3 % & & ik B 24K, Bel-2. Bel-2/Bax
BREHG, SMEBATERHRETHE (P<0.058P<0.01), HEL &4 R 27, SEAMLE, BOR
20 oS Lz R OE K, fa B AR AT A, S IUAT R HET AT R, Kk mpaiz e Y. Big BOR
T fb il it TS BELL 2 Bax, #4L Caspase-3 & & &k, LifBel-2& & kik, 474 ANP, BNP A H &k, @
B Y s ILgm B A T, AT KBS ) R,

[REBiA] S HRB; S FEE;, BOE; @WRAT; Bel2AXXEG; BARE @B 2; ELFk
RBR R G B3

O JJURESE & AR S DR 52 BH 2 SR 5l fik 1t 3t 2
Ul AR T AT G I RES R i CHE, RS FEAIRIE
T-% ) [AA s A (ischemia reperfusion, IR)
003 S TR S K LA K 5 3 e A ] sl A ) O
SiE, HRERALAIS e o O LB RN SRR B bk A
Byl oo Mgn i gE T . O NI gE TR IR i
PR B ERARAE , X0 A5 I T AR A

SEMA O LA ML TR i s T B0 R 45 A
¥, AR N1 E®  (heart failure, HF) . B

ESTWA : FZEHRRFH4 (81973777, 82004293) 5 444 KAl
5 IR AT 542 (2019A 1515110374 ) 3 ) 4348 33 3 RS T 4R
BT H (2019KQNCX020) 5 7 4 4 v B 25 Js B i 100 |
(20211145) ;] R A A HFEHE 141 (2018B020207009)
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FE ORI, £ AE M REXTPTO ALA M T, R
FULIIRE . B Lo B LA 3 S0 LA 7K 32 S B AR Jir D0 26
J7, IRIT HF IR IRECR Y], BB ORE SR, o
LR AR 7 AWFSY B E B O XS0
WUIR #5453 J O ILAR B R T~ B 52 i), 4835 R 0 S S
7 HF AT REAE ML . Ao ) M rh B2k
SRR B oAb E (b . 20190226029) .
1 #RE5RHE
1.1 4%

SPF 2% I C57BL/6 /N 30 L, 8 Ay, (A5
i (2442) g, WY AETVFIES . SCXK B
2018-0002, fifi I Al IES : SYXK # 2018-0001,
W H AR B2 st
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1.2 254 BaX A

B RE T8k (35 TA2017014, i & A2,
EAH, W K23 77, M EZ R
Pel 244 ) . RNAzol (4it5 R4533, 3£ [ Molecular
Research Center A H) ) ; I3 12 (415 4197-25-5,
AR REEAEYFEABRAF); SDS-PAGE HLJK
W (41t 5 081120201208) . BCA i 7l & (it =
010719190225) . SDS-PAGE Bt il st & (L=
120120201209), 1.5 Tris-Hel (#£5:091217171129),
BRREYRHA R A Ak P B Bt
& (Jit%5-SD201912001, [ Invent/AH]); ECL
W (520210115, BLIEAEY); SHke (itS
19082602, I F ik A= m B A BR A F] ) 5 VI
A A (45 4583, 36 SAKURA /AT ); Fast-
king RT R %5 A & (L5 KR211, KR A fLF
Hodent) ARAFED 1 #EEA YR HWH &
(#it* H-1200-10, 3% [E VECTOR /A H]); SYBR™
Select Master i 7] & (It 5 1176202K, 3£ [H Life
Technology 24 ] ) 5 HPEM I (dit*5- 21061101, [H
2 WAL 7R A BR A F] ) 3 TUNEL 3 683050 &
(#t 5 G3250, 3 [E Promega 2~ A ) 5 I EL EE 244
(#it 5 P3761, K Sigma/~rl); HE R (5
42201113, IWAREPEARMARAF); HEYR
(fit*5 G1005, HINFE4E/RAEMFHE AR AFE); B
WRELAH 9 2 (Bel-2) fifk (dik5 15071) . Bel-2
MERXHEE (Bax) Fiik (4165 14796) . 1L
HIRE A3 (Caspase-3) ik (L5 9661), 3
Cell Signaling Technology 3 FJ
1.3 FZ&&LHHEM

0.45 pm PVDF ¢ (4%%5: TPVHO00010) ., MILLI-
QINTEGRAL 3 4fi7KAL, [ Millipore 28] ; 27G 1/
2613k (L5 . 6095683, FEE BD/AH]); #NE
i PCREZI 240 (HI'5 . CFX96 Touch) . 4 H 3
B NAR 25 (B5 . Gel Doc EZ) . & M HL¥kAX
(BZ . Power Pac TMB asic) . 96 L4 #8 i1 PCR il
(BI'S . hsp9601), ZE[H Bio-Rad 23] ; 8/0 W4T 4%
HE (TUHEHESARARD); NP ig il
(#1'5 . Harverd inspira ASVv, 3E[E HRFEHN AR
ONED s NSO EINL (B SP2006, JbatEk
FEAEMBEARAGIRAT); N AR RS (Y
5. Vevo 2100, JiNE K Visual Sonics A ) ) ; 41
Lo (S . MagNA Lyser, Fi+ ROCHE 2y
Al RIE S OHL (BS . Allegra X-30R, 3%
Beckman A F]); #EGEAEE (F15. BX50, HA

OLYMPUSZAHD; YIRHL (F5: RM2125RTS, 7
LEICAZSHE])
1.4 50, #ERREALH

30 HU/NRGE PSR 1R, FRBENLE 7Rk 4
FRFARL . BRI B0 REA, A 102,
RVZH RO B S Ok (8] ik IF ATl i -
N PR T R TE ST 0. 5% 1% I 24 50 mg/kg bR
i, BEFFARG MUK B LA AL,
BT LR E A, MUREEE . TN K
B RR . A R LA, Bl B 3. 4
IOEALA , s Zdg DR, FAOH T
242 mm {8 FH 8/0 BUEF 4% & 2 MR 2l Jik 22 i % 52
(LAD) FHEEH, 276G 1240 kAT AREE T, B
JE ST ARG, Rt IR AT AL O SR i A % T, TR
kO fEL PR s B S A ST BE AR R, 38 B0 A Bl i 35
BRI o 30min J5 B #VEHK &2 25 R S L, 56
MM R (R ), SRS HRIREE G IEBILIA |
FERk o T ARAFREA T MadAE, A HEA T 6l il 7T
WEETFAR . L3 KA HE S8 K 10 000 U 1 B
ARJG B, BRI FLOH HEFEIK30%, 3104y
DT 50%, WA SRRy ' BRIz .0 F
Has6 Yy, wmAES —K/ANREEH £
B BEEITRMEE . R AT gz e s,
B A 250 B M 1. 65 glkg JF AT, e O BEZH
AINRPAEHR ERE . AR T AR 7K 0. 1 ml/
10gHEH . FAHFHREE 1R, #ELL6 .,
1.5 WERIGAFA T ik
1.5.1 REHEMNSHE TRKES2hGEAMK
/N IRE . 5 RS SRR, 5 0 3l
RAE/NROTIRERE bR . A5 (EF) . D
thi (CO) . ZEZEE AR ATREEE (LVAWd)
KA WA AR AT RE RS (LVAWSs) . T R4 3
SUNRBE R RARLL, BT RSB .
1.5.2 qPCR #&Aml s ji 28 273 B4k i ik (ANP) .
B A 4h /& Bk (BNP) mRNA &% KKHEE4hE,
0. 5% I 2240 50 mg/kg I8 I VR S 3 R I )
SAEOIE . BTFARL T FU/NR B R, T
ISR o B2 6 HU/INER AT U N B AR IX 212130 mg
AT IS R0 EP A rfr, 4% B RN A zol 30571 & 1
FHEEUOD I B RNA L 2 18 Fastking RT 52 5% 5533457
UL AT S, Bl A H 98O E i PCR &
25853 5% ANP mRNA . BNP mRNA (%4 5K F
AT, S5 UL H W AT Rk R R .
B 95°C 1 min; 95°C 155, 60°C 30 s, 72°C
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30 s, 40MEH; 95°C 1 min; 95°C 15s, 60°C 1 min,
95C 15s, I MEM. SIWHRATAY THE (L)
e A RAF G . 5IYFS: ANP, 1EM: 5'-
GCTTCGGGGGTAGGATTGAC-3', JZff]: 5'-CACAC-
CACAAGGGCTTAGGA-3" , =W K J& . 144 bp;
BNP, iE i : 5'-CGGATCCGTCAGTCGTTTGG-3",
Rl 5'-AAAGAGACCCAGGCAGAGTCA-3", =¥y
K. 100 bp; GAPDH: 1E[f]: 5'-GGTTGTCTCCT-
GCGACTTCA-3", [ Ja: 5'-TGGTCCAGGGTTTCT-
TACTCC-3", F™PiRE: 183 bp.
1.5.3 SREALZBEBES  MEEEUL RNA RN
INEROER AR AR LA T R BRI 2 A /N B
WE, DAFLSK U R AR, 4% 25 W [ 5 24 h,
—ERA DR F HE e, —3B40 F T TUNEL
Yefty, O ELLZU A S DT AL 4 pm SRR
W TR BE %, HEATHE QL8 Wi T .0
NELE A R AR 1L
1.5.4 TUNELZA&R S g fe =  LAEZHE
30% FEMERG K 24 b, ALHE ) op O E S R R Ao
B J5 4% TUNEL 250 & U B 153 . 26 s ™
BEDLIERE S A HLETF, WREEAS 2 /N BRLC LA I R T 3
(BEA: 4t /1000 R 8.0 LA BfEX 100% ) o
1.5.5 Western blot 34 & BE 20 22 P 20 B8 T= 48
%% B Bax. Bcl-2. #&14L Caspase-3 & ik ffBEHL
YR BB RNA S5 /NGO IER L, a4 H
G320 mg O EZHZY, 48 2k 2R 1 PR HG 7
SV BCC RS A H ;s #i BCA IR & i B #
Y2 B e . FH 10% SDS-PAGE BEJiE HEL Uk 43 5
HEH. T HALIAB5 min B H 2 PVDF B, 5%
F I8 I 405 05 5 UL BT FAL 1 h, R AR RV PVDF 5 35 1fi
FREBWRY, ARG RS —PHL (1 :1000), 4 CH
PRt %2, TBST YEME 10 min, FE 3K, A3
(1:5000) HIRFERIFE 1 h, TBSTIHVE P,
AECLE W, T4 AhBERRIE RS 2E
FIERI 2571, FH Image J 1. 8 #RAF53HT -
1.6 %it¥7ik

K HI SPSS 22. 0 8 A AT 8L v b o BdE 4
THE TR B AT & A, il DU B o 22
(¥+s) Fon, F2E50ER AR I 225007, 410
Lt % R Bonferroni 55 J5 20 M1 5 7 22 A 55 IR
Dunnett T° K5 5 . L P<<0.05 £ /R 2 5 H 412

2 H#R
2.1 B4 RS F A AR g

1R, SBEFARA LR, BAH/NREF,
CO. LVAWd & LVAWs ] B [£ L (P<0.01); 5
BOAA LE#, W20 R4/ EF. CO. LVAWd &
LVAWs B . 7HE (P<0.058( P<0.01).

Fz1 AAU/NOIIREFE AR L3 (x+s)
45 BE EF/% CO/mlemin” LVAWd/mm LVAWs/mm
BFARM 7 73.37+6.46  19.01+2.81 0.87+0.13 1.34+0. 19
FERIZE 6 41.35+10.59V 11.27+1. 44" 0. 55+0. 127 0. 79+0. 25"
B4 6 68.51+12.56”17. 10+1. 5770. 7820. 10" 1. 27+0. 31"
TE: BF, AEHH%G CO, DR LVAWI, A4tk

KIIHTREILRE s LVAWs, 222 IS4 A I fip B SR
a) SEFARAIE, P<0.01; b) SEALI K, P<0.05;

¢) SEURAEE, P<0.01,

2.2 AN F w2822 ANP mRNA. BNP mRNA
Kk iz
T2, HIFARA R, BRI /N O EA
21 ANP, BNP mRNA ik K & E T (P<
0.01); SEIAIL LA, RO FELL/N RO IEd] 2
ANP . BNP mRNA k7K1 L (P<0.01).
£2 HKYUNRUDIEG LI ANP mRNA | BNP mRNA Mtk
BIL# (/GAPDH, Z+s)

21 51 Ak ANP mRNA BNP mRNA
FAL 6 1.01x0. 15 1.01+0. 12
il 6 17. 47+3. 46" 3.33+0. 54"
.0 L 6 1. 41+0. 30" 2.310.27"

W ANP, CEHRAK; BNP, BUGHFRAK,
a) SEFARAILE, P<0.01; b) SEAIL LA, P<0.01,

2.3 BANRSHEUARHBESHELE LR

HE e fdn (B 1, H#A S 4e i 3 50E
), BFEARE/NROIMG AL, OULE4EHE
YIVEESE, A B, MRS EAR - S5k
FARAE, BRI /N . % . HE
GIZEFL, RUEAMEEN, S E, RO R4
B LA R b B, A0 i 0 AR R B, O AL
LR AEHEPN AT S, RGN
2.4 RN Fou Il iR 8 T UL kAR

TUNEL FEYERRIC AL RN I T-4iiE. PR
F/DERTHT- A, AR TG L, B R
JNERIE T ARARIN B sk (LR 2, $AR S 4rRg 4R
BOEARED) . £3R, SRTFARELR, BRI/
WAL PR T B3 (P<0.01)., SHRIZE HoAs,
Lo L/ N AR R T 5B B> (P<<0. 01),
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B FARLL PEE
VE « S CLRE S T4 Lo L2 AL ¢ A4 24 M 22 4
B 1 A4/ NRLO ISR S R HE G, x200)

TFAHA
T SRS b TUNEL e (o B P41
B2 B0 3t e i 08 v Je 0 LA 72 )
S (TUNEL 35, x200)

705534

®3 AAUNEOIAIAT R ILEL (%, xs)

4151 AL BE LI T AL TR
R FARH 2 5 8.15£2. 10
R 2 5 72. 40+5. 307
B Lo e 2H 2 5 23.67+3. 77"

H: a) HEFARANE, P<0.01; b) SERILIHE:, P<0.01.
2.5 B4 FeSELELR P Bax, Bel-2, &L Caspase-3
ER=F Se] et

K3, #4m, SERFRALE, BRIA/NR
L JIE2H 21 Bax, 15 1k Caspase-3 ik [, Bel-2,
Bel-2/Bax fH F R (P<0.01), SHIAIZ 4L, BB
O FREZH /N B Bax, 1 fk Caspase-3 &35 B 12 T i,
Bel-2, Bel-2/Bax fH . 1 (P<0.01),
3 Wit
BRI, HEJET KM “BgiE” “9im”

BT AL il e

Bax

- - — — - w— |21kDa

BC|-2|.. e am—— |27kDa

¥
| A - |19kDa

Caspase-3

B-Actinl — — — — — |42kDa

VE:Caspase-3, MR 135 Bax, BfkI40MIR 245 X
;5 Bel-2, BkELAMMIR 2.

B3 452/ JULZ L 1 5 2 1 v ik
SRR, e R REVERIMIRZE AR, BRI
AR B B s BRARE s JS AR R) RIS ASR ML AE T
ML, H AP KK HF B3RYT R L
2 I MAACHIRIT RN, ORI S BAE
W, ifiht. Hhasiii, iz
R, AEN . Rz ) BATWE, AT
WL, FIKIE K Z 8. WiE —FE—M, —B1—,
FEWRIFH, BB AN, LZ285 30 AR Z T,

petm IR BRSSP AT — R
SR BB 4 0] LS BOL NI AR T, 3 A% IR i
it R oW T kAR, SEERERN T
P RAE, FRASUERCIE S O ALAIM, i
W& A PR EE A o o0 EEA R0 T S i 1 G B
HEL AL, EF A CO T PE A0 N O B fE
LVAWd #1 LVAWs H T PEMr D =454 >, iR
N, PO WL T RS R O RS, G
EAREN, RILIIEE T AR TUNEL %
a R R, SSRGS, RO RN IR
AUt U] W REAIG, IR B AR ISR LA it 0
175 [FIEPAERT AR, BRI LVAWI, LVAWSs
(EULE BT, BERBE.O e —E e BERH IE 10l % BE
E, WOWE TODNEIE R 45 Sit—8, B
D EEAU/NREF . CO A AL B 3, 4R 7R Hop
TR S D) RE

BNP., ANP R ZE AL M AME, 5
HF 14 5535 00 D) RE RNz B 305 %% UIAH G 7. ANP
HiAss . Mk, ORFEFUMIE, B UWT HF,

T4 SU/NEOIEAZIH Bax, Bel-2. 14k Caspase-3 75 [ 2 3k HL A (+s)
41 AL 1k Caspase-3/B-Actin Bax/B-Actin Bel-2/B-Actin Bel-2/Bax
i FARLH 4 0. 35+0. 08 0. 44+0. 05 1.22+0. 11 2.82=0. 14
RERIZH 4 0.91+0. 06" 0. 93+0. 03" 0. 25+0. 02 0. 270. 03"
%0 e 2 4 0. 55+0. 06" 0.55+0. 07" 0. 64+0. 09" 1. 19+0. 19"

1: Caspase-3, PIRZEMREAE3; Bax, BUKCLANMUE 24HC X &5 Bel-2, Bk AHAEIE 2.

a) SETARALE, P<0.01; b) SEAIHILE, P<0.01,
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P PERH ZEVE B 25, HWR B XS e A 5 A 25
Me 5 Oy LR B A B, AH S Y BNP SZ AR/,
HBNP A& MABE LRSS 2, B LG 3 (17 2
AL — i BNP S, Il R H BNP W2 2 W e =
Wi &7 SR D REAS A R T AR 1 ABFR AR
N, MR AR, BN EO IR 4 ANP
mRNA . BNP mRNA ik /KW 8 Tk, i WA
H/NEL IR EAL, O E I, I UE A
Ko SR, B0 B4/ B ANP mRNA
BNP mRNA kK15 B[R R RE A, SR
O RN O DI RERE AT IR, O LA B 3

O JULEH AR 98 T 200 I TR 453493 J 1) e 2 B 245
RS Bel2 KRR MMM T EES 5%, B
MM T A R . Bax., Bel-2 SR K
TP T A BN . Bel-2 K% A 1 Bax &
MR TR AR R, R R e
(Caspases) WG T- A OIS ™ Bel-2
JE Bax (WIAIIEIR, T2 AFAESRIR IR . AR o
WAL, RERSHIHIEMLIET . Caspases X LA Caspase-3
BTG Pk e W L, Caspase-3 1E b 40 B 8 T~ F2 15 A9
PATHE, FELIEMRIE AL 2, Al 4e e
(4 25 RIS R A T 5 | L g 1 2 Bel-2 Al
FHWT Caspase-3 L Vi {5 i %, M| Caspase-3
WO TR AN g T BPEL, Bel-2. Bax FlE
k. Caspase-3 780> WLAM L PN 25 57228 A e e o0 LA g
MU, DR R, B Bel-2/Bax f, DL R il
Caspase-3 [0 B 1 fL BE M Dl 5 o LA B9 T, M
TGS OIS R EE, Ry odhee = A
MRER R, SEFARAML, BAL /NG
1 Bax, Jififk Caspase-3 ik ", Bel-2 3215 TR,
Bel-2/Bax fHIs/b . SEAIZHARLL, BORERER/D IR
W E e RO WA T A9 H F Bax, 151k Caspase-3
Tk, BIRRAPYE A Bel-2 KT, TEBRO R
252 )5 Bel-2/Bax {H 3R I 2 A5 — 2 P2 R 42
PE7 U0 BRE AT REIE 0 34 57 33X 3 2 1 A SRR
il o JULET L 3 1 T A o E R R

g5 bR, WO FERE RS IR O L IR H45 /5 O
JULAE R A 0 T T PR AL D BE, FLRT RESE ek R O
140 Bel-2, Bax., 151k Caspase-3 5 [ 3 3k 1fi 52
Mo ABARRLISFEA D, HAUNO LA T
(A BE R T O VR FIAILE] W20 BRI 0
AR AL ATy e B — R AR .
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Effect of Nuanxinkang (1 .>}%) on Cardiomyocyte Apoptosis in Myocardial Ischemia Reperfusion Model
Mice
DONG Xin, WEN Ruijia, CHEN Zixin, JIANG Jialin, LIN Zhijun, GUAN Zhuoji, LI Xuan, WANG Lingjun,

XIAN Shaoxiang
The First Clinical Medical College of Guangzhou University of Chinese Medicine
ABSTRACT Objective To explore the possible mechanism of Nuanxinkang (#% > 5f) in treating heart failure (HF).
Methods Thirty C57BL/6 male mice were randomly divided into three groups, sham operation group, model group and
Nuanxinkang group, with 10 mice in each group. The reversible ligation of left anterior descending coronary artery was
used in Nuanxinkang group and model group to establish myocardial ischemia reperfusion (IR) model. Nuanxinkang
1.65 g/kg was given to the Nuanxinkang group by gavage, while the model group and sham operation group were given
0.1 ml/10 g normal saline by gavage; the interventions were administered once daily for six weeks. Ultrasound was used
to evaluate the cardiac function of mice; qPCR method was used to detect the expression of atrial natriuretic peptide
(ANP) mRNA and B-type natriuretic peptide (BNP) mRNA in myocardial tissue; HE and TUNEL staining were used to
evaluate the structural changes of cardiac tissue and the degree of cardiomyocyte apoptosis, respectively. The cardio-
myocyte apoptosis rate was calculated; Western blotting was used to detect the expression of apoptosis-related proteins
B-cell lymphoma 2 (Bel-2), Bel-2 related X protein (Bax) and activated cysteine protease 3 (Caspase-3) in the myocar-
dium of the three groups. Results Compared to sham operation group, the model group had significantly decreased
left ventricular ejection fraction (EF), cardiac output (CO), left ventricular anterior wall thickness in end-diastole
(LVAWd) and left ventricular anterior wall thickness in end-systole (LVAWSs), increased expression of ANP, BNP
mRNA, Bax and activated Caspase-3 in the cardiac tissue, reduced Bel-2 and Bel2/Bax, and uprising cardiomyocyte
apoptosis rate (P<<0.01). Compared to the model group, the Nuanxinkiang group had significantly higher EF, CO,
LVAWd and LVAWs, lower expression of ANP mRNA, BNP mRNA, Bax and activated Caspase-3 in the cardiac tis-
sue, increased Bcl-2 and Bcel2/Bax, and decreased cardiomyocyte apoptosis rate (P<<0.05, P<<0.01). The HE staining
showed that the cardiomyocytes of the Nuanxinkang group were slightly swollen compared to those of the model group;
the cell boundaries were relatively clear; the myocardial fibers were arranged relatively neatly, and the inflammatory
cell infiltration was reduced. Conclusion Nuanxinkang may improve heart failure through reducing expression of Bax
and activated Bel-2, up-regulating Bel-2 protein expression, inhibiting ANP and BNP gene expression, and decreasing
cardiomyocyte apoplosis.
Keywords heart failure; myocardial ischemia reperfusion; Nuanxinkang (8% .03 )3); apoptosis; Bel-2 related X protein;
B lymphocyte tumor 2; activated cysteine protease
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