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Alpha—adrenoceptor stimulation mediated positive
chronotropic effect in isolated right heart atria of
normotensive and SHRsp rats

GONG  Jian. WANG Xiao—Liang. ZHENG
Yong—Fang’, WANG Xwo—Fung’

(Department of Pharmecology.  Insritute of Materia
Muvdica, Chinese Academy of Medical Sviences.  Bei—
ping IONNIS(L Chine)

ABSTRACT Concentration—dependent  positive
chronotropic response to phenylephrine (Phe) medi-
aled by x;—adrenoceplor in isolated normolensive and
SHRsp rat right atria was determined under normal or
depressed beat rate by stimulation of cholinergic
M-recepior,  The spomancous beat rale  was
increased from 223 18 to 271= 16 bpm by Phe
100 ymol+ L™ in the presence of propranolol 1
pmol> L™ When the basal ratc was lowered by
sumulation of cholinergic  M-rteceptor  with
carbachol, PE—induced increment of beat rale was
cnhanced to I0l+ 23 bpm. accompanmed by an in-
crease ol the force of contraction from 45% 14%
to 125z 56% {vs conirol respomse}). However.
fi-adrenoceptor mediated positive chronotropic effect
wus attenuated in the presence of carbachol. 2nd no
positive inoiropic cffeci was dewected. PE—induced
mcrease in beat rate in SHRsp (31 9 bpm) was lower
thun that in WKY (412 10 bpm). After preireaiment
with carbachol. Phc caused increments in beat rate in
SHRsp and WKY were 70% 15 bpm and 114z 17
bpm. respectrvely. |t is suggesied that in SHRsp,
the function of cardiuc x,—adrenoceptor is Iower than
that in WKY.
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WE Phe #dh o FHRATBUER & SHRep KR4
HLUHLHMEZERHILE Pro BHET. Phe3)E
MIEHERERERM A so M 173 #Hzh M BkEES
EFLRHEELEN Phe pIE AR T 4N HERY
i, Iso EFRIMIER. TEV EAR ALK EMST.
SHRsp KB o Sikag 4R ER 5 9K F WKY
BT 26% 0 38%. 127 SHRsp & R0 o« 3{k1h
HEFEAE.

@il REEFELERE FER STEERRL XX
PHRER: IxgRESLEXR: X
Wistar—Kyoto KB OE LR

S am—

EEIELETE T, ¥ phenylephrine, Phe)w|
AR sh RS DR R EE o k. B x FE#shIe
SR BER I SRR 1§ BRI OL R G T
R SEEMAGN. HiL o« S REHRR ARG E X
HEMH £XUBEXREGLE IS EHERK
WT R ERKAE M B Ah3E SR A Bl TN
BT, « b P EENTHEEREARGT e [H
B T 5 7 MR oo 7 IR 4 8 L4 A BR(SHIRspLL B o
BRMTETEER.

MATERIALS AND METHODS

® & ¥ 38 Fki~phenylephrine hydrochloride,
Phe), B F'HE _L g Kt risoprenaline hydrochlor—
ide. Iso). %E#i&/R(propranclol, Pro). L& FRE
fH#icarbachol, Car). #% Sigma 448 =5, Iso [
RIAF 0.05%$ IR MAE AL . HoAR 258 FATHE T RI8
K. AL B (R FERRTEVKIE .

AR OEHE Wistar KR " 240t 5
18 g EKFIBEEHHALIRHE MK Rk R R L
BIERBELE)HET I5C & 15 ml Kerbs il A5 1Y
the A 95% O45% CO, = {k. MG
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L FrEeh g R 258 5 LW—1 B HifE 3R ME, OB
3 B Sl eh S5 B HE 3% HE A9l R ILUYEW 3066)iC
W WYBERAEIg ZRHRFE&H Thid
A Phe BELLFEAFEHEMER BLBRHEMOS
lg {7 67 3R B gy b ki Phe o970 B -3 v gl 2R
AL A T RRREI A« R AR
BEiSTE | h)G, HRNRESE EWBKE. titm
ACar05mol L™ HFEHLL AR, EHEREM
A Phe #if 15 min ¥53im A Pro, BEKAE 1 pmok L' 11
SEERLE 21k, RESEFER F REMHERMD I
Iso #jF1m Pro.

Krebs M NaCl 118, KCl147, NaHCO,
25, MgS0O, 045 KH,PO, 103, D—{+)—glucose
1.1 {mmol+ L™"). 38 pH & 7.4, #5AaTimA CaCl,
Z 25 mmol- L™,

Bt RgE RS ALGER N EE

RESULTS

r RN BHERFEER  Pro 1 gmol- L™
TETELS. Phe nf 3200 @ kK EIA R E R AL
B B %404 Phe 100 umole L7' {8 f B 5%
223+ 18 bpm #eH3Y 2712 16 bpm{n=9) TE[EHE
. bo MIEHNAEERER LT PE @9fEH- Iso
0.1 ymol+ L™ f# A S &g h 238 18 bpm M F 374
T 20 bpm {n=8){Fig 1).

Car ¥ 2 RK{EFRPER oM ABETE
WAHRIHBWECERERE WA Car0s$
pmols L7\ HERHERWEHIHFREL 0%, 2%
(KA PESE AL E FEHE TR, Phe SHa2 (9.0 2003 i B sy
i% 101 bpm. [fij & B 2H & & {4 % 48 bpm (Tab 1). 1
Iso i B PR3] i 1 4 2 1 B HH 808 B Tab 1),

st A Car 5, FE# Phe 2 EMIE & TEM
sy leud. 5B FMCEEAT: mERR &
Fo B KT RS R Ha %% Fig 2).

SHRsp X&KL LB Phe M3 x # (k51
ML TE S04 fE B e WKY <} FQ4E /5 A7 pk 5. Phe [00

E

1

Spontaneous rate / bpm

T R R R BT e
Dirug # lg mob - L™

Fig 1. Effects of isopremaline { ), »=8) and

phenylephrine ( @. in the presesce of propraselod 1

umols L™ »#=9) on spontancous beat rate of iso-

lnted rat beart atria. X+ 5. " P> 005, T'P< 005
***P< 0.01 vs comtrol
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Fig 2. Force of comraction when spontancous beat rate
was increased by § or o receptor stimulation Coatrol
atrin () and carbachol—treated atria (@) stimu-
Inted by isoprenaline. Coutrol atria ([ ]} and
carbachol—iveated atrin () stinminted by phenyl-
ephrine im the presence of propranolol.

umole L™ F1E SHRsp £ A Z M rp M mIE % 312 9
ifii WKY &% 41+ 10 bpm. 7E Car 7§
FEHF, Phe 100 ymol» L™' 8] SHRsp #H k[, A %5

bpm (n=7),
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Tab 1. Effects of phenylephrine or isopremaline on spontancous beat rate in isolated right atria of rat. 2= 9 ¥t &
P> 008 “TP<0.05. " P< 0.0t vs control (without carbachol).

Agomusts 4 Without carbachol With carbachol
mol+ L~ bpm Abpm bpm : Abpm
PE 0 223= 18 110+ 11
107 244+ 13 21+ 19 145+ 28 35+ 19°
Ix 107 245+ 16 22+ 23 179+ 40 691 32"
1o 250+ 12 27+ 22 195% 33 854 26"
Ix 1p~F 2571 16 34x 22 207+ 2% g6t 20°**
1o~ 27116 48+ 22 211+ 30 Lol 23
{so 0 238+ 8 120+ 5
1™ 245+ I3 7+ 8 126+ S 63"
3x 1o~ 249+ 14 IERL 1361 13 69"
o™ 270 17 ) 324 21 143+ 9 231 9°
Ix o™ 305+ 23 67+ 24 155+ 12 35+ 117
I 354+ 20 116+ 18 1731 20 Lk ENT
Ix 107 23661 2] 128~ 14 194+ 29 T4t 27"
10~ 3741 20 13p= 12 228+ 44 108+ 42"
ax 1077 249+ §2 129+ 49
o~ 2594 48 139+ 46

Tab 2. Alpha—adrenoceptor mediated positive chronotropic effect in isoluted right atria of WKY and SHR rats.

a=7. Xt s “P>005 TP<0.05 “°TP<0.01vs WKY.
Phenylephrine / Inbred WKY rats Inbred SHR rats
mots L™ bpm Abpm bpm Abpm
Without carbacho] .
0 247= 12 221=8
10°® 3= B 16+ 5 233x 12 211"
3w 107 274= 14 27+ 8 242z 9 21% 1L
1o 277= 13 0= 11 247+ 10 269"
Ix gt 2799 32+ 11 249+ 5 o
10 288+ 11 41+ 10 252+ 1% Jlx9"
With carbuchol
0 g7+ 11 109+ 23
™ 152+ 45 65t 45 138+ 35 291 14°
I o 181+ 33 g4+ 30 155+ 33 46+ 1Y
g~ 195% 16 1081 19 174+ 28 65+ 1777
I 107 203+ 20 1162 19 179+ 23 J0£ 11
1073 0i+ I8 L4+ 17 179+ 22 70+ 1877

T BUAE K % T0= 18 bpm.
1 17 bpm (P<0.05) (Tab 1),

DISCUSSION

a F RS L ny IS T R R
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H-b i L0 5 i Jo 3% i,

LR B T O 15 BN e EN (B VT HILIE
R TR IR A L 2. Phe | d L 350 i =]

JLHF Car 1 L8004

BUF. i 1so dllE B AR HATIX Frfh Yk

PE i x - 14 7S A 1t o 1 A

fi: Car f£4LL}

afREE AL B i 8T TR 1P T g T T OO R
Hoe KA RTE I Ivo ORI BNE 10 1. H D" Wiy



http://www.cqvip.com

. 182~

PEAMEFHR  Acra Pharmacologica Sinica

1993 Mar; 14 (2)

W fE4d Car $UiE-L A HBAE M SHE. WETHT
AR (LM ACIH R, CF 2 (R B 2 T30S
AC. {8 cAMP =41 i — S BER Ik % .
MR vE D, 1 x R Y cAMP EX. £
T THEAS MR P, B S, EEaIE
{H A M P R T RS R A EI Rk b, AMELHZ B
Car 0B, o] 22 G5 G 1 (O £E AL A #0190 3 45
M. Jeb GLBE M SRR BR AR T R L AR
Wk SEIREE AT AR K oA Stk
4 BiF AR BT a1 R ARG
AR, XSERE FRE TG NP, Lo
18 R %M LCHE o ST {40 ad O B i by K
MU X~ BT I A MO ARRY SR, [ 0 o]
TEHETC CAr TEFEWS x < T L M %1 A2 £ P RS Bk g
HEFIH. RBI|BGEA TERELZREHEW L X -
. .

ARFSEE R x BT.OIE e EERAER
BWHFR. ICAWWAT 2 2 A A8 A9
MRS RN T LAZFIM 8 gt =32
WTHEE B S50 fMdids HAd EZ{EN]. {07 SHRsp
ARG TR P MR S5, A 11 % T sl BE (47
LM x B2 AR Th R M A
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