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[(FE] HMY UL RS0 RRGL EbB4 B (I ZRAMAEMAT & NRG-18 M TT/EM., Jiik H60 R
SD MM BUBEHL STy 4 41 BEE RO U 8 JZH (ADRL 0 =10) , BIEE3R 2 mg/ke, REFFIKIELS, B 1k, L2055 8 s
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(P <0.05) ; ExbB4 #3235 AL 5 8 JRl i Fe kB B = 1 1E 5 21, B R02 12 J] e 3R 3k 5 0E o 4l B o /b s SRR A L
% NRG T4 EtbB4 [ RAHE (P <0.05) . 518 ErbB4 & FAZRIATEY SR AL U R B b 223k 7 1 g o,
Wil 25 R R A 1 B 0 % 5 NRG-1 B BERSHI 4 5k 2800 WIS O B O JULAR B T - 4 m FL3Z 4 ExbB4 (33K
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Expression of ErbB4 in and apoptosis of cardiac muscle cells of rats with dilated

cardiomyopathy and their intervention with neuregulin-1§3
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Chongqing, 400037, China)

[Abstract ] Objective To study the adriamycin ( ADR) -induced expression of ErbB4 in and apoptosis
of cardiac muscle cells of rats with dilated cardiomyopathy and their intervention with neuregulin-13. Methods
Sixty male SD rats, weighing 200 — 250 g, were randomly divided into ADR 1 group (n=10), ADR 2 group
(n=20), ADR + neuregulin-1@ group (n =20), and normal control (NC) group (n =10). Rats in ADRI
and ADR2 groups were injected with 2. 0 mg/kg of ADR through the tail vein, once a week for 8 and 12 weeks,
respectively. Rats in ADR + neuregulin-18 group were injected with 2. Omg/kg of ADR through the tail vein,
once a week for 8 weeks, followed by neuregulin-18 [ 10 wg/ (kg + d) ], once a day for 5 d. Rats in NC group
received normal saline [2 ml/ (kg « d) ], once a week for 8 weeks. Expression of EthB4 was detected by Wes-
tern blotting. Lesions of cardiac muscle were scored with HE staining. Apoptosis of cardiac muscle cells was de-
tected with the TUNEL method. Results The apoptotic index of cardiac muscle cells was significantly lower in
ADR + neuregulin-1 group than in ADR 1 group (P <0.05). The expression level of ErbB4 was significantly
higher in ADR 1 group than in NC group and obviously lower in ADR 2 group than in NC group, and significantly
higher in ADR + neuregulin-1 group than in ADR2 group (P <0.05). Conclusion FEarly ErbB4 expression in-
creases in cardiac muscle cells of rats with dilated cardiomyopathy and decreases with the prolonged disease
course. Neuregulin-1@ can inhibit the apoptosis of and increase the ErbB expression in cardiac muscle cells.
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Corresponding author: Song Yaoming,Tel: 86-23-68755196, E-mail; ymsong@ mail. xghospital. com. cn

Pk B0 AR (dilated cardiomyopathy, DCM) J& JERRNB RO YRR , W5 H: 22, ExbBs(ErbB14) J&
—FILLOFE YK GO WU DI RE R AT R EERER TR Z A, T DUG 3 3R i AR K R K A5
S HEICHIA 4 FE7Y ; ErbB1  ErbB2 (ErbB3

[@EEEE] WU, ik (023) 68755196, E-mail; ymsong@ mail. xqhospital. EI"bB4:l] ° ﬁqz;'é E/‘Jaﬂ:%%‘%% ’ErbB4 %'{ZIKZ’_AIIL‘HBEE@Z%
com. cn ﬁ*ﬂlbﬂﬁmﬁ%gﬁfﬁﬁﬁﬁﬁgﬂgﬁzmo ﬁi%%ﬁﬁ




5532 B3 W= %
262 2010 4F2 H 15 H

NN -
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 3
Feb. 15 2010

5 EbB2 & BRI RIS 5 H A NRG-1 254 %
FEA W O AS TR ZE BT B T AE 52, NRG-1B
A RO Y TR AL L K O LR 5 G O D fE
WALIELFEY . ARG S LER I EtbB4 Z K F140
M T-74E NRG-18 T T A9 H 5k 0.0 L K RO L H Y
4k, IRR EtbB4 J HiL /& NRG-18 JAIT7§ 5K .0
WU 43 F- ML, LA ARAE A

1 HRE 7%

1.1 Zshdy, 2K 7 Fa L%

JAEIEYE Sprague-Dawley (SD) K EL 60 H, 445 £ 200 ~
250 g, HHEE = ZE DR R SL g s ) oo SRt T AR R (WL
MEIEZ By A1 BRZA W) A2 77 ) 5 neuregulin-18 iy |- #5542 23 ]
$RAIt; B-actin P 1gG \EbB4 AT 1gG BURBEHRIC I 41
R TG W T i R T A M RMECA BRAS J 5 5 JRLAL R 3 b 10 3%
A (TUNEL) #5377 & B Roche 24 7] 4 77 ; BNP-ELISA 3] &
WA T3 = RAEYRHIA FR ) s HARR i & 404l
1.2 kA 22N ZAE
1.2.1  hypsrHMSC s a i il 4 R Se s sh iy e
HEPE SD KR4 4 41: OIEH IR (CON, n=10) ,JHAMFZE
AR B KA ADR R EFIKIEST, B 1 R, %2 8 JH . @
PR 20U + NRG-1 3697 41 (NRG, n =20), 76 1 IR 4
ADR J5 8 I 45 F neuregulin-1B 10 we/ (kg + d) B ¥ ki
GF, 2 5d, 2 R R R 12 A, @O MUk 8 A4l
(ADRL,n =10 ), BI85 2. 0 mg/kg, REIKIEN , B 1 K, &
SeyEgt 8 JH . @REE RO 12 A4 (ADR2,n =20) , B4
2 2.0 mg/kg, REIKTESS, B0 1R ESEST 8 F, 2 588
MEFRF 12 JH] o $e S Uy 5203 LA AR AT RS R A 2 5 Ak
FEEh) , BBRA, BT - 70 C AR TR RIRATE , LA T I
flufir
1.2.2 GHEHSWGHSAME AL DL, 10% /R 5
MRIEE , F ALY 7, HE Je A7 B2 IR A7 0 U
BPESy VP AIARUE: O G IO ML s 1 2 1 802 A/
ks 2 YONEAS/INpAE s 3 G A /M ks S B R AL 4
PR ZA TR, R IB MR E SIS
1.2.3  AG.co LA M 95 T ( TUNEL 2 ) N7 S A M A
PR R i e A% Bl /- 1 Bk 0 AR AR i i (TUNEL, POD Kit i H
PEEZ [CIZWrA BRAR]) dric K BRZE.0 % UL IE Tl p i, 28
SR B O, L BB S R, ARG S B L,
15 400 AT, Rk 4045 5 A BHPERRET , f L EF T4
200 A2 A A%, AR AT BH M 200 BT o A A SRR A 4 LR R PR T
AN BAYERE B (AT) o AT = T FAVEAN A S 402 x 100%
1.2.4  KEUm34 BNP B A= fb 48 Ar i 7 | i AILET- DU 24
Tl R, A RRIZEABERAIN 1.5 ml |, 2 = 2%
TERYLEE, AIEFRE 30 min 5, 3 000 r /min .0 10 min |, 43
B MK E - 70 CUKFFAIRAE ; BEIE S 28 % Bk ( ELISA ) A6l i 3%
i A 4M K ( brain natriuretic peptide, BNP) K 1fit &0 1 ifi L FEF
i/ WIRsR ORI

1.2.5  FEHENE(Western blot) 7h#r O IEZ S AT
AR, A 10 FEAFL(10 ml/g) ZHE B (E 50 mmol/L,
Tris-HCI pH 8.0,150 mmol/L NaCl, 0.02% Na,N,, 0. 1% SDS,
I mmol/L PMSF, 1 wg/ml JREE FIREIK, 1 we/ml 55AKEK) , WK E
#E 30 min, AR, 4 °C .14 000 x g .0 20 min, &K
FHTHE A8, Bl LA 20 ~ 40 pg S, SDS-PAGE
180 V Hijk, FJi5 100 mA ¥BHIZ M T % PVDF i, A4
S YA E BV IR . & 5% JBUBE WKy ¥ TBST = i &t 14
3hai#H 4 C, YelEJGm A EbB4 (1:4 000) =Y actin
(1:2000) —HUEIRIFF 2 h J5 4 Cid, TBST BEBS MAH R
BORE AALEEbRICH) —HT(1:2 000) HEFE 45 min 2 1 h, PR/
JG M ECL 206K, X 6 W& €% . Quantity One #RA: 4347
WAL, UL actin HNSE, BH S HEE 3 K.
1.3 %itsa®

M SPSS 13. 0 Geit#fd , BRI LL & =5 FoR . dE] 1L
BRI Z I 225387, P LT S-N-K 2.

2 HR

2.1 ZRaXxRoIHkbix

5 1EH X HRZH (CON 41) AH th, BRI 21 ( ADRI ZH #1 ADR2
Z1)LVEDD, LVESD #5411 (P <0.05) , LVEF $#4¢ 1F% %
MEZH A 1T NRG A Y7 41 LVEDD, LVESD %5 [R5 #2 1Y
ADR2 4 B Z &% (P <0.05) ,LVEF % ADR2 4 i 2 1
(P<0.05), W31,

F1 FAXROBEBEYE(x£s)

o n LVEDD(mm) LVESD(mm) LVEF(% )

EHRXEA 10 5.5+0.1 2.8+0.2 85.0+1.8

ADRI 41 10 6.7 0.1 40.0 +0.2 69.5+2.5
ADR2 41 20 7.0 £0.22 4.220.20 60.5+2.5%
NRG {774 20 6.0 +0.4P 3.20.1° 80.1x1.4b

a; P<0.05,5 Bt Bat4;b, P<0.05,5 ADR2 Zart4k

2.2 REAEfRBTHIL

CHVAZT HE et 7R, 1E 5 6 BRZEC LA MOE 28 16
211t S5 23 BRI T 52 AR T 2 B IR AR MR E O LA A B
i F ) Bt 84 O LT 4 R BRI RL O P B vl Jisg D o LA 2F
YA Rk O LY 27 i 2 2B R AR, 35 430 UL 20 ik UL 5
R RAZ [ 4 AR SO Ok B DT AR M, At R BT N A S IR
S b EEL 4 YL 0% 952 108 R0 Bl 2T 4 4 M P 3 A=, 6 A S R A
NRG 4% ADR-DCM 41A o FE (& 1) TS NRG IGYT
ZH(16.7) BHBALT ADR2 41 (23.2) P <0.01, 1E%H X B4l AL
Al LA TUNEL [HYE40A{, ADR1 ,ADR2 21 5 NRG &b 32 34
P TUNEL FHPESIAR, 43504 (16.4 £3.32) % . (20.80 +2.48) % .
(10.80 +1.78)% ,NRG £ B Z LT ADR2(12 JA) (K 2) .
2.3 23 BNP . f24F Fo o JLEF K -F

5IEH X R4 b 40 K NRG JAY7 4L A BNP 7KK
BT (P <0.05) , 5HEIRI4 L #5, NRG JRY7 4179 BNP /K F
F I RFEAL(P <0.05) ;420 1M B Fe i WLEF K - 25 5 B G it2#
HEX(P>0.05),
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A EF TR 4E; B:ADR1(8 &) 41;C:ADR2(12 J&)#1;D:NRG 41
E1 AEMBEAKRBROINFERT (HE x200)

100 pm 100 pm 100 wm 100 wm
p—y — —_—

—_—

A E¥ 8828 ; B:ADRI(8 J)#8; C: ADR2(12 ) #1;D: NRG 41
B2 SAKXROINMMEATKE (TUNEL)

®2 HAKXRME BNP KM AL (x £5)

bl n BNP G I UL 3 itig
EEAIE4 10 0.2320.02 4.64£0.04 495
ADRI(8 )4l 10  0.38£0.05 4.58+0.01 49 +2 DCM 2—Fp DA 22 0 BB S A OB 56 A 4s T
ADR2(12 )4 20 40£0.05°  4.48+0.04 47438 g o T S W
eI e AL R AR A0 LB, IR B, R i
NRG#AJF4L 20 0.31£0.06  4.49 £0.06 4846

O REARERIEBN P 5 A b B HIRY T RS it i
FrE5E o ST AEWESR A BE, 4 B IR T2 F neuregulin/ExbB
2.4 Western blot %& & ¥ & 54 25 R 5 RGO NED) RERY E AR R B ZE , neuregulin F1TH:

Western Dlot RS s ErbBa S FLRA ADR2 (12 s s 5 4 A RRAE DL 515 , B

J&) 405 NRG 18Y7F 4348 0E B 4 ) Feak AL (P < 0. 05) ,NRG . N . vy N
15 A (1; ﬁ)éﬂi@i&i i (P<;05) b8 g TR nourcgulin A T 6 A 938 1

a: P<0.05,5 E4 st Baks, b, P<0.05,%5 ADR2(12 ) 48k 4k

AR (P <0.05) ([ 3) . LI R AR S A VE . NRG-1B & - 22 8 15 26 11

o, s FHEL(NRG) . NRG 2 |- i A= K [ 7 s 5 R il 57

AR " Eh . 5T K I, NRG-18 HA (2 .0 JUL 40 L 77

% MR JA T ML BE DNA & S 2 A E RS . AT

- i xI0 FEUESE , NRG-1 FEA %50 {5 4400 JIL A0 L 47 32 B 8 2R 7%

B 06 ! SETAER . (BAEARFR SR AR, R IE TR

05 ) T 359 .0 JUL 00 L S J 300 380 2 K BRI AR ) , 7E R

oa| G S 461 T, IR RSB 48 5, R, 355

03| - neuregulin-1 X i85 2 i 850 A Bl JULZH i Fr 52 0 EL AT
302 WM R (BRI SRl

"o ErbB4 5 113 ErbB4 3 PR 4 i (1 5 2 A 26 14,

0 ExbB S22 R 5L , 385 A S A1 A K B T 5 5 T

FESEA ML A KR53 24 . X ExbB S5 52 R (A 21 4155
s dim] 45 zEH : ) 4, . " - o
A :Western blot #2532 ;B ¥ 2 T 54 % 1. ADR2(12 F]_) éﬂ..), Z‘ﬁﬁﬁﬁﬁki)ﬁ[ _[E.%/EEIE ’H:‘F ExbB M12I§r¥z/\%ﬁ:‘|:3
2:NRG #1;3:ADRI(8 i) 41;4: B M4 a: P<0.05, 5 B4 A~ "
SEEALILES; b: P <0.05, 5 ADR2(12 /) 40 #t IRAR 45 Qﬁf/\%ﬁ Fo DML ExbB4 2k
B3 Western blot JUE &8 K B Al ErbB4 EE R ErbB3, 1fij ErbB2 2 ErbB3 =k # ErbB4 ) 357 12[:,
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ErbB2/ErbB3 , ErbB2/ErbB4 R — B & 2 ErbB3 w3
ErbB4 & $54F H 09 45 46 e mly, (0 H 17 b 1k R E B S
ErbB2 Z5 GRS o AR WIAE L LA b
EPEPESIBR ExbB4 tLA] % A0 JIUAE , 4 7 78 Jli A4 0
th ExbB2 (I REJE A EtbB4 ) B 32 AR A AED
neuregulin-13 5 ErbBs Z k454, 7] LIS ErbBs fig
AR PAGSZ RS 5 02 9 A= ) 7 500, 0 240 i ) 34
B AME GER BRI AR L AR R, s
EAAI T R B0 L ErbB2/ExbB4 387K P T B, T LA
A= BGYT (LVAD) J& , ErbB2/ExbB4 ik [, A<
BFFE 45 G A — bk . PRI neuregulin
JikEE S AT LA O IURE B Ji5 o0 07 32 38 K B L D g
AR A 4 L 7K P S 56 174 45 SR AT LAHED , neuregulin/ErbB
55 RGEE LI WA L SR AR N, 7] LI SEZE
TOVAE -3 5%

ARWFFEMER T B85 R 175 T 109 5k AL U KR,
RN ErbB4 25 13835 R R, O WLAH MR T3
PRI B3 5 AE 200 B 98 7 55 B R A1, ErbB4 2 AR SRIA R
PSR neuregulin/ErbB {55 R LI RERY T KL /2
AR N Z —o T LAAMIE Y neuregulin-18 Tl J5 #]
LA 1 ErbB4 23k, 22 BH neuregulin-18 7] D345 neu-
regulin/ErbB {5515 5 I XF 1l 32 g1 K P20 7= A 52
M , DT [ A O LA 3%, 00 i L0 B 0 1, Tt
OINRE, S = S A AR ZRE T, 5380 TEAR BT 5
OB, TR IR AL LA Y S, RIS 8 JE I, 72 BNP
KT A AT TE B X B2 R BRI e, 0 U R 4 R
LVEF [, ErbB4 A% E 7 U0 B 2, 4.0 g
™ R AR, ErbB4 K38 H BRRR R A R 0L, H A
PP T BE S5 LA AR D Re A 06, A Tr itk — 20
WF9E, 0 ) 3 b 1.0 2 WL neuregulin/ErbB - 1) ST
FIRE R X O LA SV AR A B B R 3R e B
T R38R A2 A (B 7R 2 3 v ol B vh 3 e 5 B R
E R Gt m AR Sy 13 W PR AR AL, BE A O o i R0
S FR B Az B

Pk B0 UG Y & SR PR ExbB4 2 3,
IR B e R A T H0 B0 R O (S R AT X O A
TEE AT Y BRAE A AR neuregulin-1B J5 BE AT
ErbB4 ik b8 I B B R B0 D RE , 100 UL 4
ML T, T 75 25 AT L3S 3 3 5% neuregulin/ErbB J /1>
By 2R A0 E B, A TT BEAE IR 9T T sk BLL WUAR
— AT
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