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Neuregulin-18 3 i 5 2= 20 3 K RO AR R A 1= & bax bel-2 | B R iA )T T30
X B 5, RARE, %) A (O = R R 20 B B0 IS PR, 22 250 L B I 53 0T, 25 K 400037)

OE. HN W R oD 2K B O A T A0 bax \bel-2 8 H #2151 00 K Neuregulin-18 ( NRG-18) (1) F 7
. J5ik 60 HMEPE SD KR, AR B2 200 ~250 g, 23 3 40 ORERIAL, RN EE 20 UK 2H ( ADR-DCM ,n =20) , FiJ %
F 2 myg/kg, BERKAES, MR K ES TS 8 QR EE R L ALE + NRG-1 JAY74L(NRG, n=20) ,#E7E S ADR J5 8 Jil 5
BIHIR45 T NRG-1B 10 pg/ (kg - d) E#FIKES, %225 d;@IEHE XA (n =20) , FH 2 ml/kg A 30K, B# KT, %
228 JH., 9 JEJE B WLAT HE e fa5 B 28, TUNEL 75 W50 ILZ0 M 8 7=, Western blot # bax  bel-2 & 1) %3k,
SEL BRI S NRG G740 VAN T8 A0 1 0 IR AL B 25 5 (P < 0. 05) , SHEAIA1H b, NRG 3R I7 AL T- 45 4K
HBEREAR(P <0.05) , SHIRIZ LS, NRG EY7 4 bel2 B EAFRAME LI (P <0.05) ,bax HHFREWE FMH(P <
0.05), &5 NRG-1B BEE I 8 2 BT e 2= R RO LA PE T, ALK T G815 bel-2 2 A £k LM bax EAEIET
W bel-2/bax 5 A .

K4« neuregulin-1B ;.00 J1 W ; DAL TS ; bax; bel-2
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Neuregulin-1 inhibits cardiomyocyte apoptosis in adriamycin-induced rat cardio-
myopathy by regulating bcl-2 and bax

LIU Qi-liang, SONG Yao-ming, LIU Chao ( Cardiovascular Disease Research Center, Xingiao Hospital, Third Military Medical Uni-
versity, Chongqing 400037, China)

Abstract: Objective To investigate the cardiomyocyte apoptosis and protein expressions of bcl-2 and bax
in adriamycin ( ADM) -induced myocardial damage in rats treated with neuregulin-18 (NRG-13). Methods
Sixty male SD rats weighing 200 to 250 g were randomly divided into 3 groups: control, ADR-DCM and ADR +
NRG groups. ADR-DCM group (n =20) was weekly injected 2. 0 mg/kg of ADR via tail vein once a week for
8 weeks to produce cardiomyopathy. The rats of ADR + NRG group (n =20) was given an injection of NRG-13
at 10 pg/ (kg + d) via tail vein for 5 d after the establishment of cardiomyopathy by ADR injection. The ani-
mals from control group (n =20) received 2 ml/kg normal saline by injection, once a week for 8 weeks. Nine
weeks later, rats were executed under anesthesia and their heart was resected. Apoptotic cardiomyocytes were
detected by using the terminal deoxynucleotidyl transferase mediated dUTP nick end labeling (TUNEL) meth-
od. The expressions of becl-2 and bax protein were determined by Western blotting. Results  The index of ap-
optotic cardiomyocytes was increased significantly in ADR-DCM group and ADR + NRG group compared with
control group (P <0.05), and compared with ADR-DCM group, the index of apoptotic cardiomyocytes was sig-
nificantly lower in ADR + NRG group (P <0.05) ; compared with ADR-DCM group, the expressions of bcl-2
protein was increased significantly (P <0.05), and the expression of bax protein was induced significantly de-
creased in ADR + NRG group (P <0.05). Conclusion NRG-1B suppresses cardiomyocyte apoptosis induced
by ADR by upregulating the expression of bel-2 and downregulating the expression of bax.
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B2 2% (adriamycin, ADR) 2 —FE e g o
A2, Hodw ™ 0 BIE T2 5k kO U , U5 1R
202 5 B HLAR AT AE S RO WL T
By 28O R RE M O UL LU 1 5 A 2 280 1% 40 M g 1
—FE, AIRESZ BV 2 40 T A DG RE R A 4R . A
TR KA 52 Z2 PR P R GA i 4%, Hirh bel-2  bax
BEHRINEA G TR Z KT,

Neuregulin (NRG) J& I f7z A= K PR 7~ % = 1 o it
TR EWE LR, W58 & B AT Neuregulin ( NRG-1 |
NRG-2 NRG-3) 5 FrbB3 5k FrbB4 £54 . 2 =i
LI ExbB1 B ExbB4) 45518 il [F] Fh Bl 5 Fh R AK,
SN AR5 TR ML AT TG HRR A T
AURIZH R A 52 UE S AR IR i NRG R] A R854 B
o TN [R5 O /T ) 2 N SRS
AW 30 3t WL Tk St T 2H N NRG X Bl 25 2R T
KB 7 3 05 U LA AR 98 T 4 ORI bel-2  bax 2 17K
SRR, AR NRG-1 GE A5/ B 85 R B K
SO AR T I — A EHIPLS

1 #MREFE

1.1 Z8shidh  ERX A%

T Sprague-Dawley (SD) A L 60 H & Jfi & 200 ~250 g,
B 5P = A B R IR B S g s hu D 4R 35 BT R ( Pharma-
cia, B KH]) ;Neuregulin-18 ¢ i A: 24 A #2445 B-actin fg 2
B 1G \bel-2 BB TG bax FEAHT 1gG BRAREGHR ¢ LU 51 R
IgG W3 F-3E [ Santa Cruz 23w ; AL AR b il A (TUNEL) A5
A& Roche 23 F1A: ™ HAREGR i 8 434t
1.2 Fik
1.2.1 o MSC s By i il 45 S Se s ks bk
SD K43 - OFTAIA , BB 2 2.0 WU 41 (ADR-DCM 41,
n=20), PR 2.0 mg/ke, BFIKITESS, B8 1 0, ELLTST 8
JE, TG o8 LS FEER 1R QBT EE RO IR + NRG-1 389741
(NRG J&¥74L, n=20) ,AEEREST ADR J5 8 JH 1545 T Neu-
regulin-18 10 pg/ (kg + d) CHRAE 2 P2 g 50 7 mir 01 e 1o HEe#
FHE IR SR T RO R G, S BRI N &) R R I TS
HELES d; QIEH XL (n =20) |, FIAH IR 25 4 00 A SRR ARRR
FERY, 25255 E A BTG R T SE ¥E i, A T 0 3
RERAE IER TN, 1 RS AT A KA R A e s ¥y, B b As , &
T =70 C AR IRARAE , LU LI 3 71 2487 o
1.2.2 DHUHBUREZIEE DAL, 10% 1R /R
MEE , FRAL Y, HE Qe 7 B2 e
1.2.3  A.co LA Me 95 T ( TUNEL %) o7 JFH 3t 4R A %
PR i e A% Bl /- 1 Bk O A AR ic 5 (TUNEL, POD Kit 14 H
TEEP RIZEARA R dRic KB A= LAY R T 40 A,
DAB ., TEFFAHLENR T, 1E 400 f5ALEF T, Mikd)
Frad 5 ASBAMRET, AR T4 200 4R HIAZ , HRAE BH P
0 BT o5 4 B B 3 LG AR A U T 2 M BH AR B (AT
AL = T BRI K B 2 i % > 100% .

1.2.4 Western blot AU I 2 20 A B RORS AIR,
A 10 5L (10 ml/g) 221241 W (% 50 mmol/L Tris-HCI
pH 8.0,150 mmol/L NaCl, 0.02% Na,N,, 0.1% SDS, 1 mmol/L
PMSF, 1 pg/ml 8 A EEAK, 1 pg/ml SERKER), vk L&
30 min, #AE P, 4 C .14 000 x g B.020 min, iR TE
BT 34T AAL FRE 20 ~ 40 wg BZE 1, SDS-PAGE 180 V Hy,
Tk, WIS 100 mA W EI5 M TS PVDF 5, W AR4L S Yuil
e R R IEAOR . & 5% WURS W58 9 TBST 2= 3R 341413 h 5§
F 4 C i, BEBLE A bax (1:500) . bel2 (1:500)
B-actin (1:2000) —HiZIRMEE 2 h 1§ 4 C 17, TBST Ve
TR R AR o AR RR LA —H0(1:2 000) BFF 45 min Z1 h,
PERS S F super ECL kMW, X R Wi e 5. BER 0 &
S NTE IR . B B-actin {HIEHR 100% ,bax bel-2 3 1 Fik
ZERPLY B-actin [ HLH R
1.3 “%itsam

SR FH SPSS 13.0 Geit#ifh , Bl Ll x =5 2R, Al LA
PR T 00T, B LR S-N-K 72

2 #R

2.1 BUK RS IEAR R A F EA

SIEE X R AH b, A7 24 A = &7 ik AR N 42 (LVEDD)
LA AR I (LVESD) FlZ2 2 &F ik K (LVEDP) 3 I 2
NP <0.05) 3 722 P9 K (LVSP) | /2 % % %l 45 4 % (LVES) |
+dp/dt,, FI - dp/de,, BIFEAL (P <0.05) . 1 NRG 457 44
LVEDD .LVESD #il LVEDP H%5 ki 50 20 41 i 2 [ (P <0.05) ,
LB LVEF) (LVSP | +dp/dt,, il — dp/dt,,, ¥I5c k7
H B ERIN(P <0.05) , WE 1.2,

F1 BHAABROHESRKE (n=20, x+5)

20 5] LVEDD(mm)  LVESD(mm) LVFS(% ) LVEF(% )
IEH %R ZE 5.5+0.1 2.8+0.2 52.4£1.5 85.0+1.8
TEARIZH 7.0 £0.22 4.2+0.2% 39.8 +0.9° 66.5 +2.5%
NRG JRy74H 6.0+0.4" 3.2+0.1" 48.0 +1.5" 80.1 +1.4"

a: P<0.05,%5 B4 2B b, P<0.05, 5A A 20 k3t

R2 BHABRMRHHNFELE (n=20, 2 +5)

5 LVSP LVEDP +dp/dt . —dp/dt.

B (mmHg) (mmHg) (mmHg/s) (mmHg/s)
ERRREL 129.0£1.8 4.0=x1.4 6005.4 £315.6  —5230.1 £208.6
AL 105.0 £2.0* 24.0+1.8* 3 545.5+187.4* -2705.6 +230.8*

NRG i&J7F4H 116.0£2.8> 13.0+1.4>  4506.5 £243.3> -3 605.0 +189.9"
a; P<0.05,%5 £ Babiz ;b P<0.05, 584 M k4

2.2 BIAK RS UL LR % B ALK

D HE e 7R, 1E 5 6T B4 0 LA BB 2485 1E %,
20 5 80 BT AT 5 A5 750 £ 2 TRk R A PR SR A, 0 JULZH i 1A S
ik T L O JULET 24 o BIR AT 2L o0 PR I v g 5 s v 27 A
B A | SRR O U 7 2 41 TR 3400 JL A0 A UL 6 2R
NN 1 455 BT B G IR A5 1 , 20 65 P A 2 ST B ik
L 0L 9 R 2T 4 400 L P 16 4, B A0 il A B 5k 2E S NRG
JAYT 40T ADR-DCM A & (K1),
2.3 BmKR M TE R

E X6 B ZEL0 LA 7T U380 TUNEL BHM: 40 i, 155 0 21 5
NRG /57 413 H 3 TUNEL BH: 40 A, NRG 3677 41 8 35 (% T4
RIZH(P<0.05, 2. %3),
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A EF TR B AR, C:NRG 2574
Bl XFETEHEOCNBELT (HE x200)

— - —— e Li™
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. L] by - - | " -
- e .- - e Sy _—
— AP BT e L
- '___ — — R = L) - -
= _— = L -\.f‘.’._ "'-'-" - £ |
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N =S N e e o~ | g™ i - -
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5 = - - —— -‘HH"' = - g At A
® = - — - -
S T --ﬁq‘ "q._ - - - —
50 m ": =0 pme ‘1_1 . T —-'-: | 50 pm®™ — .
. & S = 2 E———— .- 2Cd

A B AR B, 84 4;C, NRG 74

2 FACNBRBAT R

*3 FAXROUMAMBETER (n=20, v +s)

215 AI(% )
T 0.007 £0.001
A 16.400 +3.3202

NRG JRY74H 6.800 +1.780"

a: P<0.05,5 £ %2 BALLE ;b: P<0.05, 584 41 1k 4k

2.4 Western blot &R
Western blot #5125 5 7R : bax 2K [ 7EALHI 4 F1 NRG JA
JT LI FR 8 T 1EH X B4 (P <0.01) ,NRG J/Y7 4B AR 7
HFRBAL(P <0.05) ;bel2 78 NRG G Y7 4 A 26 35 i T A
ZH(P<0.05), WK 3,54,
1 2 3
S e = —hay 21x10°
- o <bacl-2 26x10°

M — —— <—(-actin 43x10°

1, BT RL; 2. 882 ; 3.NRG 4740
B3 Western blot UIZE &40 bel2 & bax EHSE

F4 HAKXROH bax bel2 EEHKIRIE (n=5, 2 £5)

215 bax bel-2
IR R4 0.28 +0.02 0.64 +0.04
Pl 0.70 £0.152 0.18 £0.04%
NRG 59741 0.41 £0.06" 0.45 +0.06"
a: P<0.05,5 E4 s B4 ;b P<0.05, 544 4 bix

(TUNEL)

3 it

BT 2R .o T P A A8 S MU O LA L 2R T
IRBE LY 4 A S 0y FHAE M4 5 DR A 4 3k 20 AL
Wio TAMIPTTREE IR, bR 0 R MO LA B
T 2 5 3% O E 75 P 3 B 5K AR JU LG 1) T 2L
iz —o BTN SO NN A T 5 Al 28R
AT, TTRESZ BN 2 AR AR DGR r 4
HAP A bel-2 bax FERIXHE T R A2 B

NRG-1B J& T~ #lt 22 0 55 85 1 K B 8 51 (NRG )
NRG J& | Je 2 K PR i S PR i 32 IR sl . BIF9E
B, NRG-1B HA 20 LA AT 3 96 1 R ik
DNA A& 2R ER"Y . A BFFEIESE, NRG-1 fig
SR T LA L f A7 Bl B R A S R T A
TBAEA TR B 5250 25 A, SR 5T A [ s 90 Ay 0 AL 200
(RN 2R K R )  TEAR R B 32 4500 N, R
PR FEI B 45 5. P, #835 Neuregulin-18 X i
B 2% PN EOR FLC WU B A s ma B DFE A 8 R — 2 1Y
LA

2 20T 2 W B A 2 5 L A L A S
ol LA IR T A 6, HE —E WAL R,
AR FT R LG S R AR A 40 JIL B L S B — R 5
A PE IRAE HEF ZE AL AR RIS SO IR GE A — S0k,
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PGS A D I AR P 485 T I I ) 2 2 A Ay 2 T o
ARG 45 B, W Neuregulin-18 i 5 , 5 4% Al
A oA, RO L B mT B E 41 A4 AE o SR SE A
HEFIZALA B ek s, HEI T BB 55 NRG-1 {2 #f DNA
BB, PR A0 B A RN B i A8 A SRR A G, A
PRBLIA R i — 2R

bel2 & —Fp £ AP T b & VR Y
PR T A, BT LS bax AL ETE T R,
il bax BPEPHT-ME . AWFIE LB, &k S NRG
Je AT AR 1 bel-2 Hi 2, SRR AL, O LA
Jifl bax \bel-2 & 1 ek #B A B 028 (P <0.05)
WF9E Bon 7O LA R 584 BRI BERY IR 45 v A PI-3K %
#5517, M PKB J& PI3K {555 iR 12 1 {5
i WFFEUESE PI3K 240 NI Z T 15
SR FEAR AL S caspases 1M | FH 1R 2k 4
BRIt 28 C LYY bel-2 G705 B 51 19 16 1 2% 1) A
2D AR bax Al bel-2 B 1 3k 0 2AE T RE
5 NRG 5 EbB Z k%54 5] PI3K (551G LA
10 g Neuregulin-18 T )5 , SHIAIZH L &L, 0
WA T FHEFEE AT {ER] 8 FRE(P <0.05) , 2
7 Neuregulin-1@ X B 5 25 Fr 8 K B0 LA ML 08 T4
— B B EE T, AR LS 5 358 bel 2 IR
ik, BEAIK bax B AR FIE, B B4R bel-2/bax (1) HAE
Ko

H i Neuregulin-18 fHF 58 &b F Il PR AT 1A, Foxk A
TRPUI 2R R T ECO LA TR B S ARSI 45 18—
WG B — IR SE
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