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ﬁﬁom&ﬁﬁ@%%&tii%%%%ﬁmmﬁoﬁﬁ HEEHEYE Wistar KR 85 H, R ARV T B 404

RN e, 5% 77 AR ISO #1400 FER, 7% 20 R, BREWKFREEFEDWA X 1S0 4

=10) F SR59230A (SR A ,»n=10),I1SO A FA MK 1 ml, B H 2 KEREH SR 4T SR59230A
(%MM%TINEHEK%EEZKEEEﬁMmEK?QE%WWEESRﬁﬁEOﬁﬁﬁtlA,
WHEAFERRETEUMRS N ELEERE/BRECVW/BWHE. HEER/AE PW/BW) AN
5E 5 M HE - A M RN (RT - PCR) R 2 H F %% Bk 35 (Western blotting) B E WK B — ALK& M
(eNOS)# mRNA 5B EE X, AMBERAERHE(ELISAHOMELNARTFHBRIHF (GMP)KTE., &
B S5XBANE,ISO AEZKHERYEESN (LVESP) . £EENBA F AR FTHEE(dp/dtmax) ¥ B %
B (P $#<C0. 01), .02 (HR) . £ E&F K KB FEH (LVEDP) ) B £ 1 5 (P #<0. 01>, 5 1SO 41 L% ,SR
#1 LVESP, +dp/dtmax ¥ B BB (P<<0.05 8 P<<0.01),HS5WBA KK LEEMAELKITEE N (P<0.05
3 P<C0.01).SR 4 HR.LVEDP % ISO 4 ¥ 8 f& K (P<<0. 05 f1 P<C0.01) , £ HR 53 BA UK ERT
2% L (P>0.05), 7 LVEDP {38 E & T3 B4 (P<<0.01), 5 I1SO 4 I % ,SR 40 eNOS # mRNA
EBESKERLIEASE cGMP KE BB EHEME P #<<0.01), MM SR Hi ISO 4 LVW/BW L K
PW/BW (B B (P $1<C0.05), #it KL T 8 - AR FKH SR59230A 7 LAA S BH b .0 554
# B ~AR-NOS -cGMP B i , B EHELE . HE—CBELHEBLEZEN.
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Effect of P, - adrenoceptor antagonist on the cardiac function and expression of endothelial nitric oxide
synthase in a rat model of heart failure GAN Run-tao, LI Wei-min, WANG Xu, WU Shuang, KONG
Yi-hui. Department of Cardiology, The First Clinical College of Harbin Medical University, Harbin 150001,
Heilongjiang s China

[Abstract] Objective To investigate the effect of B; —adrenoceptor (8; - AR) antagonist (SR59230A)
on the cardiac function and left ventricular remodeling in a rat model of heart failure induced by isoprel
(ISO), and to probe into its mechanism. Methods Eight rats were randomly selected to serve as controls
from 85 male adult Wistar rats, After a heart failure model was reproduced, twenty remain rats were
randomly divided into ISO group (n=10) and SR59230A group (SR group, n=10), ISO group received
intraperitoneal injection of 1 ml saline twice a day; SR group received intraperitoneal injection of 85 nmol
SR59230A in 1 ml saline twice a day; control group received no treatment. The parameters determined
included echocardiogram, the expression of nitric oxide synthase (eNOS) of left ventricle by the technique of
reverse transcription — polymerase chain reaction (RT - PCR) and Western blotting, cyclic guanosine
monophosphate (¢cGMP) level by enzyme linked immunosorbent assay (ELISA), the ratio of left ventricular
weight and body weight (LVW/BW), and the ratio of lung weight and body weight (PW/BW). Results
Compared with control group, the left ventricular end systolic pressure (LVESP), the maximun and
minimun first derivative of left ventricular pressure ( & dp/dtmax) were significantly decreased
(all P<C0.01), while heart rate (HR) and left ventricular end - diastolic pressure (LVEDP) were
significantly increased (both P<C0.01) in ISO group. Compared with 1SO group, LVESP, +dp/dtmax were
markedly higher (P <C0.05 or P <C0.01) respectively, whereas HR and LVEDP were markedly lower
(P<0.05 and P<C0.01) in SR group, and there was no difference in HR between SR group and control
group (P>0.05), while LVEDP was higher in RS group than control group (P<C0. 01). The levels of eNOS
mRNA, protein and ¢cGMP were significantly lower in SR group compared with I1SO group (all P<{0.01). In
addition, when compared with I1SO group, LVW/BW ratio and PW/BW ratio in SR group were also
decreased (both P<C0.05). Conclusion J; - AR antagonist SR59230A can block the 8; ~ AR - NOS -~ cGMP
pathway and improve cardiac function in heart failure in rat when if is administered for a long term.
SR59230A can also improve left ventricular remodeling in a certain degree.
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1.1 THRSHARA EBEKEDN 200~240 g
HEHE Wistar KR(BRREERREZRSHY O
#1485 K LN B FRE 4.8 RIEH R4 ;
B 77 B EF#ES ISO(Sigma, £ ) 340 mg/kg, %
g2d,FEHEK 4 BEROEER L ILFRE 20 HK
R. BBEBEIABFREEAEEIYLAISOAS
SR59230A 4,84 10 B, I1SO 4 8 s 1 5 4 AL
/K 1ml,4H 2 %K;SR A% F SR59230A (Sigma ,
H,85 nmol % F 1 ml =M KP), BH 2 KBEE
EH N BAARTHE. KT 6 AESRAEISOH
£ 1 B, EHFERXRE SEMIER.

1.2 AfmAEsh %N E - HEEHKREXR, 2
BAETESIK, &m0, FHZE S KB AT
HEREKHNHBEFE BFEETEALLE., A
RZEEFERMMELERMHR) EZFKRKRBE
J1(LVEDP) . A ZE WK E I (LVESP) . £ E &
HEBKRFF#EE(+dp/dtmax) EEE B K TH
HH (—dp/dtmax),

1.3 MEESER/IRE M. 0 Fsh %0 E 5B
FF R BB O B i B LA 9% R 48 5% vh ¥R (PBS) #h 25 3%
m,EER TR, PEEALE . MELEZER/AE

HEEHH . BRETE VAT EELBFIRMA2006-041); BRI
CEHETREEARTET H (11511228); BRI & H R L HHH
& ¥ B H (200401060)

EEHNM 150001 BRI, BRRERKER —HKRE%KL
H—&

EEBN - HEEA7LI D B@EBE BETEA H4, 8 F
REM. FEABLIERTRWAR . AXEORTEX 10 /8.1
1 SCI g 3# 1 £ (Email : ganrt@126. com),

(LVW/BW)O . X it it E B /h & (PW/BW) L
. BIREERELCEMNEAHN . BTHEAPL
HOREHEET-70 CREE&A.

1.4 H¥R-RAME RN (RT - PCRYE A K
B — S LB A (eNOSmMRNA £k RAB.LH
X8 RNABRRAAME(EEETARD, HRAH
RIS RNA, BUE RNA 2 pgd#t fT 3 FeR 8 # 5R
%MK 37 C.1h,PCR 3|9 FE 5 #: SCRR P o7 % »
EBEBRAYHEARAFT A M. eNOS EmEIH:
5'- TGC ACC CTT CCG GGG ATT CT - 3'; K[l
2141 5'- GGA TCC CTG GAA AAG GCG GT -3,
PCR K i %% 94 C.3 min,94 C.30s,55 C,
30,72 C.1 min,30 3,72 C.10 min, ¥ ¥
B 189 bp. B-actin. iE 13|45~ CGT AAA
GAC CTC TAT GCC AA -3 ; R34 :5- AGC
CAT GCC AAA TGT GTC AT -3, KM &R
94 C.3 min,94 C.45s,56 C.45s,72 C.2 min,
35 MEF,72 C.10 min, ¥ 3 K B BF 387 bp, B
5 pl Y, ZRBLBOR 1. 5 N MBS BER R K
WAL Z & B 65 M ChampGel - 3000 .18 & 4
(FE AT HTEBR TN . eNOS ¥ RNA Rk R
AR B-actin ZHFHKEELERER.

1. 5 7 HE %5 B & (Western blotting ) #ill £
eNOS BH &k LIHA B E L E AT BRI,
EOaRBEETE R (Amnersham, HEROMEE QK
R, BEAEANREES . 2T R ERRMN-
BB BE R R Bk (SDS - PAGE) G B Z R
ABRBE L WEARGCERBEHRBHR., HARK
37 CHH 1 h,im A% eNOS(Santa Cruz, X H,
L1:1000MBER).REHABMERREIR
P ¥ % 1gG —#i (Promeaga,EH, L 1 : 5 000
MREL3) ., B 65 M A ChampGel - 3000 B8 &
GiHAT AT, LA B - actin B, i eNOS 5
B-actinFE AW HKBEELIE.

1.6 ELISA @@ LUARFBERS HF (cGMPY®
EONASEBEABRBETAIHE  RARELER
B 200 mg H4, A 10 5K 0. 1 mmol /L HCL
S, BB T 600X g &L 10 min, B, # cGMP
B BK 40 52 U % i 7P & (Sigma, & B R B 8 5 8
fE,cGMP & B 85 th £ ¥ & M7 { (Bio - tek, %
EDHEBEER, &R pmol /g FR.

1.7 S48 XREFWUHBLREE L
BR.ZHBLBEATELSN . HHREEA o &
K. P<0.05 HERAGZITEEX.
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Table 1 Comparison of ratio of organ weight and body weight and invasive hemodynamics in three groups (x=+s)

@3 HYR HE LVW/BW PW/BW HR LVESP LVEDP +dp/dtmax - dp/dtmax
(R (g) (mg/g) (mg/g) (K /min) (mm Hg) (mm Hg) (mm Hg/s) (mm Hg/s)
gt 8 243+£15  2.48%0.11 6.541£0. 34 30012 130.7147.63 3.07£0.56 2530+ 98 2 463190
ISO 4 9 230+12 2.80+0.13% 8.02+0.66% 328+12% 111, 14+4. 48% 9.93+£1.57% 2257+ 93* 2143+£85%
SR 4 9 235+15 2.6440.15*4  7.39+0.46%4 307+1524 123.714£5.65* % 6.36+0.93%%  2389+106%2 2 2631£95%2

&SR . » P<<0.05,% P<C0. 01;5 1SO 4 H #: 2 P<<0. 05, % P<C0. 0131 mm Hg=0. 133 kPa

2 &% B

2.1 EREBER/MAEHEG D . SAAXREER
BRERHY XK ¥ BN (P ¥>0.05);1SO 4 F
SR #4 LVW/BW W.{H & PW/BW L {H B8 % B4

2.4 D LHZ eNOS mRNA %35 (3 2, 2).1SO
#1 eNOS mRNA B} B & F X B4, 7 SR 40N B 8
e (P #<<0.01),SR 1 5 ISO LB E R B
Hit%E XL (P<<0.01),

BER,{H SR 4% 1SO HE R B T B P<<0.05 A
B P<<0.01), i

2.2 AAmRsh f¥EME &k D ISO 4 LVESP,
+ dp/dtmax ¥ 8 %} B 41 B F K (P #<0.01),
i HR.LVEDP ¥ 8 F# & (P #<0.01), SR 4
LVESP, +dp/dtmax ¥ ISO A H B E (P<
0.05 B P<<0.01), 5 MA KK ERNELI ¥
B X (P<C0.05 8 P<<0.01), SR #H HR.LVEDP ¥

500 bp K iane

200 bp

8 1SO 48 B F& K (P <<0.05 ft P<<0.01),H 189 bp
HR 5 BAKKERLLITFE X, M LVEDP

3 8/ F X B4 (P<0. 01),

2.3 ODALAAR eNOSERHRIX(R 2B D:ISO4 8

MSR AWM eNOS EHEREZHHBF FXIHA 387 bp

(P ¥<C0.01),SR # eNOS H AR XK F ISO 4

(P<<0.01),
£2 3AXKROMAZA eNOS B mRNA # A:eNOS mRNA ;B:8 - actin mRNA ;M ; Marker;
FEERER GMP SR (x=Es) 1. % B84 ;2.SR 443,150 4

2 RT-PCR R eNOS mRNA %X
Figure 2 RT - PCR results of eNOS mRNA expression in rat hearts

2.5 ¢cGMP &8 (£ 2).ELISA KL R B R,

Table 2 Expression level of eNOS mRNA and protein and

¢GMP content in rat hearts in three groups(x+s)

PR c¢GMP
@# o, cNOSmRNA - eNOSEA ISO 41/ SR 41#) cGMP & & ¥y 8%t 41 9 B 1 35
pogiichrl 8 0.39+0. 08 0.33+0. 10 8.9+2.9 (P ¥#<<0.01), T SR AN % ISO HH B TR (P<
1SO # 9 0.9340.09%  1.1440.08% 19.5+4.1% 0.01),
SR 4 9 0.46+0.06%  0.6530.14%%  13,3F+4.0*% 3 i #
H SBALFE: P o0 05,5 P<0.01: 5 1SO . P< .ol g8 0 - 1 ;
1 ) s R FH, BT 85 mg/kg B ISO BI 7] & AL 3K

A T TR e EHEOCIBRE, LSRN AY KO IRE O
“ ’ . . RN 340 mg/kg B 1SO #47TH,24 h iy
FET-%5k 68%, 5 XMCMBELEREE . L HA A
1 3 5h F7 2K 28 W] 0 B Sh M AR R AR A T
AR KEM,BIF 6 A SR 4 +£dp/dtmax.
LVESP # ISO fili B # & .M HR.LVEDP 8% F
&, 4 B, - AR Al {18 M BT O A RO T BETS
B, CHEH S EE, ECERROLERD,

A :eNOS;B:p~actin; 1. Xt 20 ;2.SR 41;3:1SO A
1 Western blotting {52 eNOS ER KX
Figure 1 Western blotting results of eNOS protein

expression in rat hearts
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HR SIS LR, HE RS Morimoto %

BB FE A D), U BA7E .0 FE B B - AR B B BE
EEZNFRERELER. SR AXKK PW/BW

HEHRISO HBERBMK. RIS SR 41 LVEDP.

AR {EK 5 i 98 I 9 R R 36, IR 4R 7 Bs — AR BH T )
BEBURELERRAOINEE.

R T — % MO T R E LA, R
{10 RT -PCR . Western blotting } ELISA %F
B4y AW E T % 4.0 LK eNOS mRNA MIZE A &
BAKFUROH GMP 8. 4RExR. Ltk
mRNA K ¥i& 2 & B KF,SR 4 eNOS £k 8
ISO AME BE TR, Fet.0HL cGMP B #EH
BRE. EHARA.XRRALERFY, LE
B -ARMGESHERERSBWHFHATENRA
.8, - AR REXEH G BER(GHHME, M
R E5WHHE G EA GO, #E NOS, =4 NO,
HE LSRRI (GC), {# cGMP 7= 4 ¥,
e L ZE M EEE % eNOS, JLE A FXk NOS B
i 7 &Y, H 5 Bs - AR - Gi/o - NOS - GC - cGMP
2B -ARFEBREMN I EERRE. SR 4 eNOS
REKFR GMP ERHBRE, A KEIERE
FZENERWEE. Hi, XBATEERE K NA
SR59230A BB E LINEEMLE . ABIRER A,
SR i LVW/BW L {H % 1SO 41 8 B K. 2718
PERE BT O RS YA) B - AR AT E—ERE E3E
DEEHN. HERNTREL AN, HX B -ARHE
WiiE L ZhRES Bl — S B E MK E ,  LVEDP (K,
EREK S TR AIBRBLOEEM; KK OISR E
By MENSBEERSOIBENILE FL0EHE
BB 7 UERR KB - AR MiE[ &
R OMARA T H ik, B B - AR R ER F
MHRATHERATNRELCETER., B2, BHATH
B, - ARFEMT Y F.L ZEEWHFEWILHE & A K, H
FTH—BHWAPIR., MHIEH, BA SR 40368
B 1SO H A ok (AR B HR ShH b L 5 3 J1 %
KRS BAKBRERYAELEHTERT L HH
SR59230A HITE R MM A TELM ., BEEE
ERHTORNAEEZHRRMIEHHEA LW
"GS . FEEMNZAFEES AWM BT
BT RAFE NS RBREUFOET L
. 5, 1SO &AL T K BUAS BT 3 4 9.0 LR FE LA B
BIFAT AT TR R EE A ERA .

L. AR EHM,B - AR BHK 7 SR59230A

AL PE T R B Bs - AR - NOS - cGMP 3@

B, HELIEE, #E‘EEEL&%ID%E’V@ ¥

BB Bs - AR & AT BB B 0 SR T B0 SR
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