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The role and mechanism of B,-adrenoceptor in mechanoelectric

feedback of isolated rat heart after myocardial infarction
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[Abstract] Objective To investigate the role of B,-adrenoceptor in mechanoelectric feedback and its mecha-
nism in isolated rat heart after myocardial infarction(MI). Methods MI models were {ormed by ligating coronary ar-
tery. After 8 weeks, the hearts were isolated and perfused with Langendorff equipment, Balloon inflation of the left
ventricle of isolated heart was performed to increase the left ventricular preload and dilate the left ventricle. With the
monophasic action potential(MAP) recording technique , the MAP of the anterior left ventricular wall of rat hearts
was recorded. MAP durations(MAPD) at 50% and 90% (MAPD;s, and MAPD;,) repolarization were measured and
the incidence of arrhythmia induced by transient dilation of the left ventricle was counted. ICI118. 551 (1gmol/L) was
administrated through Langendorff equipment. Gi protein inhibitor pertussis toxin(PTX)was administered at a dose of
25ug/kg ip 48 h before the study. Results After MI, MAPD, MAPDs, and MAPD;, increased by 15.2%,46.5%
and 25, 4% respectively(P<<0. 01). During stretch, MAPD, MAPD;, and MAPD,, in sham operation group de-
creased by 12. 4%, 18.0% and 16.5% respectively(P<C0, 01). These parameters in MI group decreased by 26, 0%,
53.1% and 24. 0% respectively(P<C0. 01), and the rate of the stretch-induced arrhythmias was increased obviously
(22, 4% vs 10.3%). After administration of ICI118. 551 or PTX, MAPD, MAPD;, and MAPD,, remained un-
changed and the incidence rate of stretch-induced arrhythmias was decreased. Conclusion With dilation of left ven-
tricle by transient balloon inflation in rat infarcted hearts in vitro, MAPDs, and MAPD,, were shortened and arrhyth-
mias were induced. These changes were more obvious in infarcted hearts than in sham operated ones. All these effects

could be inhibited by ICI118. 551 or PTX, suggesting that f;-adrenoceptor may be involved in this process and Gi pro-
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tein may be one step of this process.

[Key words} myocardial infarction;,-adrenoceptor; action potential; mechanical receptor; GTP combining proteins
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1.1 s E5EAHE Wistar KK 54 R.HER
), RE215+25)g, IR RIRER REE — KK
ExELpay P o, MIERGHEFESR
R AT A M. 1% R B R 40 mg/ke
BREESN KREEE  SERE . BRXRF R, 8
S & 20 mi/kg, FEORHE 55 K /min, 7 MF AW
% 3.4 BB YI I B2 Bk L EPE S B RN RIALL 4T FF B e
BRBOE. EMKEAELEZS LA CERBR AL
T 2mm ZHARMRE X, HFHAUTHRARBEOMN
4 WHEEH, A LB B RMATSEK ST B
o MIERET, ZEHAEME &6 KK, B
FRAAFEAREH ., RENHNEHTEE 3d,
1.2 £&&M HHFHE B FEMEHEH ICIIS. 551
(Sigma), Gi & 5 M 7 & B % K (pertussis toxin,
PTX; W 8 Sigma). A B F 4 A (mmol/L) : NaCl
118. 5, NaHCO, 25, KCl 4. 7, MgSO, « 7H,0 1. 2,
KH,PO, 1. 2, CaCl, - 2H,O 1. 4, % % # 1L o,
ICN8. 551 F L RATHET L AERBP LEKER
1pmol/L, PTX 25pg/kg T3L%dij 48h B E 5.

1.3 Langendorff & piiid KRB REESF
(1000 U/kg)10 min 5, BB EH 10 KE K Z
#4140 mg/kg, BREFFCAHIE T A6, 4R R OB,
EHBKEF Langendorff 3 & FHfTH K. ERHE
EBLL5%CO, f195%0,,pH7.3~7. 4, BF 37C,
HEEEHR 9OemH, O, i #E 7~9 ml/min, &R
H REREHRERNAKKBRESERREAL

EW,ALRREN S — sl = @S MEHRHE,
MES SRR EANESRE AT ELEES
Bt EZNETEK.

1.4 $Hiek5%8 94 R A MedLab U/4CS
EYEESRELERE(BREHHHEARARDIE
F K B8 k0 I 55 48 30 4 B3 £ (monophasic action
potential, MAP) 1 &£ € K 77 (left ventricle pres-
sure, LVP), i MAPH S 2Bk —-HBHER 1
mm B2, SBEE S L, RO R B OB KB
W, LR E 6 S 2 B e & (2 0. lmm)
I HUSTE A F M, HEIN 57, 4 el AR 2 R B
BXREAA PR3 .0F MAP, AR E DC K
#% (Med4101),12bit A/D % 25 (NSA4) ., A5
Ny REARBTLHZERE, WA He, R 2
ms, 818 5 mV, YP500 %I ) #: B 38 (B 05 1 37
BB REARABD SHEALZH IR EME,
ig®k LVP, I 15 min, LB ABBEEHITE
LR AEHRBENERERLENEK, RE
MERPERR0.05 ml, EHRIIGRBARAZE 0.25
ml, # B EREREK, BREKFFEAE Y 5 s, bl
G EBY AR 0.05 ml. £iCFR MAP, EH#
Hii W 45 (premature ventricular beat, PVB) X ZE #
L3 1t B (ventricular tachycardia, VT) K #, W
FKERGEE KRN 30s, B H B 1E B i B B
(monophasic action potential duration, MAPD),
MAPD;, & MAPDs, (53 5| R N B K LA H i
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HEKE 10 M 14~ MAP I, 4087 5 4
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IR, (DBEFRM.LEREEREIMAHEKRE
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B(OMIA. 0B EEREFRER; GHIMI+
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OB EERGIMFRENKTR,
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2.1 ICI118. 551 =+ # % B MAPD % 4¢84 %
HRATF L ICI Xt B4 MAPD,.MAPD;, ,MAPD,,
BEEW(P>0.05), #EHRFARAHICIE
MAPD.MAPD;, . MAPD,, & Ff 4 & (11.6% . 11.
2% M 11.4%), BREEIBEHEX ICI B TR,
BERPAE G E X (P<0.05); MI+ICI %
35 MAPD, MAPD;, . MAPD,, ¥ MI 4 # i Kk
(P<0.05);MI+ICI A EKFESEKFHLER
EEHFREN(P>0.05), Bk 1,

2.2 PTX st&#% 8 MAPD X %+h HBR
AT, PTX %% 4 MAPD.MAPD,, ,MAPD,, # &
EwW(P>0.05), #KEBRFAR+PTX 4 MAPD,
MAPD;, .MAPD,, ¥4 fi 4858, BREHBERE
PTXH TR ZEERNBEREHTEEX(PL
0.05); Ml + PTX 4 % % J§ MAPD, MAPD,,
MAPD, ¥ MIAHE K, BEZRF X RITEFE X
(P>0.05);MI+PTX AEKESEXRHELER
TG E L (P>0.05), BFE2,

2.3 ICI118.551 & PTX st &%t SIA 4 ¥
MIHEKT VA REER 22. 4%, ERFARAK
10.3% M ERFLHITF R X (P<0.0D). MA
IC1E.BEARM VA BEEEH TR 6%),8
ERXHEHFEN. MI4A VA EEEENR B8 4%,
E5XICIHILAEE BESITEREN(P<0.0D)., &4
FPIXGE . BFAREA VARERRERTH
Q4% BEREEHT%EGMI A VA RAR
BN 12.2%, 5XEPTX HHEZRAHHIT¥EX
(P<0.01), W% 3.

£1 ICI118,551 X FEHK5[ & MAPD T I XM (ms,x+s,n=9)

MAPD MAPD;, MAPD,,
nd kN Fy= P = T ryme
Sham 73.5+3.2 64.444.4% 23.4+2.9 19.245.5° 55.8+7.4 46.6+7.9"*
Sham+ ICI 74.9+4.7 66.2+5.0" 22.3+2.2 19.8+3.9 56.21+8.2 49.81+4.4"
M1 87.2+5.8 64.5+5.1% 43.7+7.8 20.542.7" 74.8+7.9 56.1+4. 8%
MI~+ICI 76.5+5.4 77.6+6.3% 30.0%6.5 26.6+7.5% 64.943.8 66.8+5.8
¥ :Sham. BERA, SEKRIHE, P < 0.05,*P < 0.01;5 MI4HE,*P < 0.05

22 PTX XK E MAPD ZALMHM (ms, xts,n=9)

MAPD MAPD:;, MAPD,,

e rr P P WA P =
Sham 73.5+3.2 64,444, 4% 23.44+2.9 19.245.5° 55.81+7.4 46.6+7.9"
Sham+PTX 73.2+11.0 65.1+4.1° 23.2+3.9 18.8+1.9" 52,945.3 47.647.0"
Mi 87.2+5.8 64.5+5.1*% 43.7+7.8 20.5+2.7* 74.84+7.9 56.1+4. 8%
MI+PTX 78.5+4.8 73,1+£3.7 29.9+3.8 25.2+4.1° 65.446.0 63.643. 4

W SEKMLE, P < 0.05,*P < 0.01;5 MIAH#,%P < 0.05
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%3 ICI118.551 PTX M EHKFEZOREKENEM (n=9)

4 SIARBM(EAER) X SIALBYK
Sham 84(10.34%) 728
Sham+ICI 62(7.62%) 751
Sham+PTX 76(9.38%) 734
MI 182(22. 44 %)% 629
MI-+ICI 72(8.83%) "8 743
MI+ PTX 98(12.2%)" 705

F:5 MIAKE,” P<0.0; 5 Sham A L &,°P<
0.05,*% P<0, 01

3 i

D E DU IR 308 7T 51 & i A AR ALG AR
K¥%,.B0 MEF?, RgtmSXERSE&#HERISHL
JULRE A7 B8 # B  m ek, 7T BB ik MEF i & O
k. Lab B R B A BHBRBE (CAMP)f+ 1
HREFER MEF 7N . ALREREH,
MI J5 F Bk 98 45 i ) 70 2% 25 4k K RO B, #E B A O
ST U B B B X, K D A B MAPD,, H
MAPD,, %558 . R/< B[ fE K 4 T MEF; il MI j5 & 7
Bf PVBRAEEZBZEHLCUINAEHE  HURTES
B VT, AAREERE T oMM EROHZHEHE
B HERNEEBRREE TERLOBERY
MIER Mg R, MAEZEE R ZEBEHM ICI
118.551)F , %t 2 .0 2 AT 0 7 34 i 5] & &9 O S B
MAPD.MAPD;, 1 MAPD,, 45 48 & B1 B 9 3 #1 /E
., SIAREE TR, WAL TATHESE5T MI
J& MEF &4, UAERREDEZHR, MG B, ZikE
ETHA.MB REBERFALE, FHB. ZHHFL
HHFAE. B RELAAEGTEFH MI 5.0 004
MEEM LR RAENEEEEN AH25T
MEF &%,

EHRPMAH G EAWHF PTX F, XK
fE4% ¥ 4 B MR Z 5k Ff 9 MAPD, MAPD;, fil
MAPD,, %45 , & 1% SIA % % &, 5 ICI118. 551 4
R, #&9A M A ICI118. 551 =% PTX H a8 il
ETB MAPD 254k, K SIA K4 %, HF B %
EEESNEE GCGER(G)EHE S, X5 Gi
EaZ40 .87 B 2625 MEF A iER2#Ed Gi
BEENMFNESHEIERIAN.

FEERFFEON 4, A BN/ B0 L 48 L RE X
BRI, Ga i TANM 1(GiaD) EHRAER
FOBKRERE. MREHLUEEEMME A(protein
kinase A ,PKA)IE#H M L. B F PTX /5,
‘PKA KB I BEISRE B (phospholipase B,PLB) B§ %

K E MAPD K E E#H , L BRAEHWREALH
B, kK Giel HIERERKABESHEH—H
BT W34, Gial 18 ¥E 3% In T BB 72 AE B 450 LR
REMABLOBRFERATREEEAR. BX
UV R ML R A M RO MAR S Gs REF
MG BEAR ARBFAAMN 2.4 £, xRE
HLAARRL T CBE RS ), /R MI G UL R
ATREEL M T GiEBES S5 MEF &,

B. ZAGEHZEMFESHIREMRE. R
B Zk-Gi EA-cAMP 55 3R RS EEH Gi
B O-Gip, BB UL RS 3- 388 (PI3K)-Akt(Gi & 3-
Gig-PI3K-Akt) 5 58 R & 12 H 72 0 WL 40 ML 55 8%
FiEE LUK S .cAMP B E R PKA A S0
AR T EEARRT B &N, e % E&
EERBR K cAMP {55 . 74, Pavoine £ B
R K BNEE A2 ZOBD B, RIEN—TFB
FEHRER. b RENMFNESTLURRBIE
W Ca'* BHGEE RS, R Co BHY . 4
HEGTEERRIIEE, SBORREHRE.

AHREA B, XAK25 MI 5 MEF 38,
B, k25 MEF S BB TR E BREE.
ARARMERR. B RE-GBEARESHEFERT
RER B k55 MEF MHLH Z —, BB H
ETHHNESHIERHTH SRR,
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