EhREHE — B, ] DAk o F R W om B
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5-HT £ — 328 M B W &, Ml &
5-HT T k. A TIEMEE FE LARAR
Rt 2Bk ER RS 5-HT B R Nk, 3% 916k 5 ]
VLRI 0 MR B 5-HT, A 5-HT &
B, 5-HT ZEHMEMMN FHX, HTIRAH
TSRS EER G Fakit{7 s-HT ZEH
BRI E, BRMERDEH -HT MK, X
ERE TR,
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Effects of glphg-adrenoceptor agonists on
cardiac function and blood pressure in rats

LI Qian, QIAN Jia-Qing (Department of FPhar-
macology, Tongii Medical University, Hankou
430030, China)

ABSTRACT In rat working hearts, a,—adrenocep—
tor agonist phenylephrine increased LVP, +dP/
dt..., ABF and HR in the presence of proprano-
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lol. But a-adrenoceptor agonist B-HT 920 was
ineffective. The changes induced by phenyleph-
rine were antagonized by prazosin. In normoten-
sive pithed‘ rats, iv methoxamine dose—dependent-
ly increased LVP, 4dP/dt.... LVEDP, SAP
and DAP. The changes in haemodynamics clicit-
ed by iv methoxamine were also antagonized
by pretreatment with prazosin, and were at-
tenuated by nifedipine (1 mg/kg, ia). In these
two experiments, the increase in HR developed
more slowly., The results suggest that postjunc—
tiongel u,-adrenoceptors, which exist in rat myo-
cardium, produce a positive inotropic effect,
which is possibly dependent on influx of extra-
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cellular caleium, Postjunctional o,-adrenoceptors—
mediated effects were not found in rat myocar—
dium in ‘our fupctional studies.

KEY WORDS adrencrgic alpha receptor agonists;
phenylephrine; methoxamine; prazosin; heart
function tests; blood pressure

BE EREEGTECE, AEE RECEhen)E
HEEIER(Pro)ZER, WNESE(LVP), ZZE%
(B AR (- AP/dt,, ). ZEhikik B(ABF) R0
(HR), _-3R4EFH ok v B (Pra)ftfi; B-HT n2¢
Tz, EH H M AR, iv R H A (Meth)Ag
LVP, +dP/dt.,., Z=EHFH &k R(LVEDP ) HR,
AT Pra i3, EERAELE (Nif)) mg/kg
ia . :

XM LK e 2R H, EZEELREK B
|EY, WRMEE, CLAETRERIALY. M

I8 S5 B LA SE S o, A o, B AR
EBED, AERHNSAERY., EREHA
Bl b 4R T R R SRR AN B 1 B, o,
FHRRAERE RS E B A B2, e,
BRIORE OB RT-—~, LW A S0
B LB ERME o 257, M3 O,
U= AR E IR R, (ER O A g 10
PR —, AT AR T OB bR
a, B, MR O RO R R, 3
ESVEWABE R A LR ESEERS R
(CEBs)Nif 11 £5 {8 & {2 #F W (calcium entry
promotor) Bay k 8844 ¥ a, F ik 4 BB.GT
fE B I FEAE L B,

MATERIALS AND METHODS

KRB LD 3L B Wistar B 32
R, 23K, {H|250+SD23g, 20% 55
i 1g/kg ip BEEE, {WENFRY, B IF 008, &
BEDBE, BERERSERR 5 B Tris-
HC! 8 »bjE 7 ml/min, BYFFEhEH Bk R, &
LM RELE, FEL0, Z0FHhEE
FEBENaZ2E. #EIREENTRER

ATCRRE, WiTHEN 5-10 min S5 #
¥, BI 1 %7 0.93kPa, j5 {4 #7 8 kPa, Ef§
15min EFFHET e TEREIMH ¢, BRE
P 7, 15 min FHET o Z{EJWSIHLLVP,
+dP/dtn.., LVEDP 1 HR 2L EHE K
R AR 385 N\ /G A D R {Y( B & NIHON
KONDEN [~ RM-6000 # ), EiRzh Bk # &
(CBF)#1 ABF )5 Sl i B4 O f1 2 0¥ H
R .

i W #4A At (mmol/L): glucose 10,1,
FifAsk1.8, Tris 10, NaCl 135.9, KCI 5 4,
CaCl, 1.8, MgCl,-6 H,0 1,06, & A #f O,
pPH7 2-7 .4,

BERANEER Wistarfh KRBT R,
2%, hE3B0LSD 238, ZRER, KB
BE,FERS 2om BFESEE KDY,
Sz D4 DH-140 B Zi4p A T W Bl 17 EEEF
%, BASS 1ml/(g-min), & FIEHKIEE
TR 1000 1U/kg 518, xR BB
B, DENMOEEEERERE, SEHRD
BEEZELALE, BRENBRER, S8ETED
FEERLERES, B \HEBEFRUB
#, ig § LVP, +dP/dt,.,, LVEDP, HR,
W E(SAP)FI TSk E(DAP), RSERIR
BOHBE., REETANRK iv & 3 3K NS)
1ml/kg K a, § ZHBEHEN, H£5H FE 1ml/
kg. 15 min J5p) DAP AiEkntk e, 2 4 ¥ 55
¥ Meth I B-HEHEZ%, F2TFEANE
ERERE BR ¥R % 5, NitfpBay &
8644 W g1 S Bk & F(2 ml/kg, 3 min £558), LI
BRENALENEREE. BRARAE—
# Bk,

XERP 225D oL, fFFRE.

B8 LA EAH (methoxamine. Meth,
BRXFE), HmEHE LR ¥ (phenyleph-
rine, Phen, P94& Serva 257 ), B-HT 020(H
## Boehringer Ingelheim KG [7), ik Bk WR BB
Bf(prazosin, Pra, JEEUHIF TAMILH), B
IR IR 417 (propranolol, Pro, JLIE#MHE) ),

il VS
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B (nifedipine, Nif, #JL E # T IFH
Fr), Bay k 8644( P57 Bayer 25 ), Pra ¥
594 % %5 ¥ ¥, Nif 71 Bay k 8644 &7 F 9698
polyethylene—glycol 400, 60 g glycerine §3
100 g water zH i fUiE 7 (vehicle) h, H £%
Ll NS SR FBARER.

RESULTS

AREEIELEER KBRLOEZITER
ERELE 1A NELEE X =R, AP
0,1 pmol/L F Pro 0,1 pmol/L 3 H O I
15 min X 144 {H A A B W (Tab 1),

Tab 1. Clﬁlne functions in rat working bhearis
15 min after administration of propranoiol{Pro)

0.1 pmol/L or Pro 9.1 pmol/L + prazosin(Pra) 0.1
umol/L. 24+SD,*P>0.05 ¥s control,

Groups Control Pro Pro+ Pra
{n=18) (=20} (n=5>

LVP(kPa) 11,6+£1.4 11,3+1.7* 11.1%+0,8*
+dPjat,.,, 204+75 327+102* 261+31"
(kPa/s)
-dp/dt,,. 112-+28  145+74" 122 +20"
(kPa/s)
LVEDP(kPa) 1.0%0.7 0,09+0.4* 0.31+0,2°
HR(bpm) 19559 208+31° 202 +19*
ABF(ml/min) 1749 17+12* 9t4*
CBF(ml/min) 18+98 lats* 1145*

Note; LVP =l1eft ventricular pressure, +dP/dt, .=
maximal rate of change of left ventricular pres-
sure  LVEDP = left ventricular end-diastolic pressure,
HR = heart rate, ABF=aorta blood flow, CBF =
coronary bilood flow,

M Phen 10¢ umol/L 7= Pro 0,1 pmol/L
BFETERFIELBEOR-HXZBE TR,
Phen #% LVP, +dP/dt,.. §1 ABF(P<0.05),
HR ¥in 12%, {BARE M) ¥ 8, LVEDP
1 CBF RyEe(P>0,06) (Fig 1),

Phen 10-100 umol/L ¥ KB T 45 ORE4E
AME-%3tR i Fig 1, Phen &% B 25
LVP, +dP/dfa.., ABF f1 HR, [£{% LVEDP
f1 CBF, Pra 0,1 pmol/L & & 3% Phen 30
pmol/L & LiRfkf, {EREERRE IR CBF 1

ABF CBF

23

= m] w . o——-o-—-"""b
5§ Pt ' sonl _

I-—-l——l—-—.‘
0 I'—»F—-f—!\i——l—-—f-—fﬁu A

(ml/ roiu}

0 10 30 u)o
Coun.n Lol

g 1 2 3 6 10 15
Time ¢mim

Fig 1. Effecis of phenylephrine (Phen) on car-
diac functions in the presence of Pro 0.1 mmol/L
in rat working hearis, n=4, 215D, *P>0.05.
**p<70,05, ***P<{0.071 vs control.

e F(Fig 2),

EHME& T, Ll Pra 0,1 pmol/L
Pro 0,1 pmol/L EH . O0F 15 min, o, 3 (& ¥
] B-HT 920 10-100 pmol/L 3% F7 W 235
TR,

200 400

= iH x B

- 1 —

o) fl' ) 2 -

W = *

Ezoo A T 2

-~ E =

< ; 7 &

o i

+

LYY (kl'ad
LYEDP (kPa}

Fig 2. Effects of Phen 3) pmol/L on cardiac func—
tions in rat working hesrts, B) Phen 20 pmol/
L+Pro 0.1 pmol/L; C) Phen 30 pmol/L+ Preo 0.1
pmol/L+Pra 0.1 pmol/I.. n=4, 718D, *P>
0.05, **P<{0.05, ***P<0.01 vs control (A},

BAMAREE ERER2h W B
MmBEAHFHEBITLMREL, AEFERTX
Fj saline 1 mi/kg iv, vechicle 2 mi/kg ia,
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Tab 2,

Haemodynamics in plthed rats 15 min after iv saline,

Pra 0.1 mg/kg, and ia vehicle,

nifedipine (Nif, (.3 and 1 mg/kg) or Bay k 3544 1 mg/kg, 2LSD. “P>0.0%, **P<D.05, "**P<0.01

Pra vs saline, Nif and Bay K 8644 vs vehicle.

Contrel Saline Vehicle Pra Nif Bay-k 8p4qd
0.3 1
(n=28) {(n=9) n=7 (n=§) (m=4} (n=5) (n=7)
LVP(kPa) 190.8+1,7 11.9&1.0 11.5+1,0 10,7%1.1* 11.3+1.4* 9.9+0.5"** 14.2+0.8"""
+dP/dt,,.(kPa/sy 23656163 496102 385+71 422+104% 4201687 315+47%** 520t 1z9*
- dP/dt...(kPa/s) 284156 320+ 34 310+58 237429 323+58" 251+ 43"  337+47"
LVEDP(kPa) -0.6+0,6 -0.5+0.3 -0.61£0.3-0.56+0,3"-0.8+0.3" -0.7+0.3* -0.71£0.3"
SAP(kPa) 6.6t1.3 8.5x1,7 7.5x0.8 7.2+1,5* 7.9+0.8% 5.5+0.7*** 7.9+1.0°
DAP(kPa) 4,81£0.8 4.8%0,7 4.5%£0.5 4.2+0.7" 3.7+0.4"" 3.240.4**% 5,910.9**
HR(bpm) 303+ 36 309:£26  283+37 297+30% Z242+31°"" 256+23""* 3271 39"
&Ps} HR Gpm) {kPasa)
L1 N T
. . 1 23
» H JLYVP E
10{320 m:— —% 300} - |
=g -t .
. = T fDaP 2
100 I -EF‘ g
« 0 ~ Y .
0. -+ L4 3
: . 300 e oo
o ‘,ﬂ‘.\; . :_!’.-; »
d ~a 1 —aP/ Umax g2a °-3M Y o 4‘5.%'
LVEDP 2~ g T — Pd
0. 60U . 2 : 267 L. S
§1 ¥ T 1015 1 10 15 gﬁg 15 E ﬁ 16 -
E e ‘!.
Time (min) i - I X té__——:.._f’—:-
Fig 3. LVP, +dP/dt.,,, LVEDP, SAP, DA 35 S:L___Kg 11 e
d HR afer iv methoxamine 100 ng/ke to pith. ” = U, =R
an > S W aoo 0 30 100 3o
normotensive rats, a=§, £1+SD. *P>>0,05, "*P Methoxsmine tug/ kg
0.05, ***P<0.01 vs control, Fig 4, Haemodynamic effects 0! methoxamine in

Nif 0.3-1 mg/kg ia, Bay k 8844 1 mg/ke ia
MPra 0.1 mg/kg iV WMMBE BEm L
Tab 2,

im Fig 3 BixR, Meth 100 pg/kg R M
ERM, % LVP,+dP/dt,.., LVEDP, HR
BN B 42 18,

W Fig 4 A1, Meth 30-300 pg/kg iv 7]
ik B 2 % LVP, +dP/dt..,, LVEDP,
SAP 71 DAP, 300 ug/kg iv jp $: HR 43 bpm
(P<0.01>, Meth ¥ }3R#R % | 4 15 min
iv Pra 0.1mg/kg [HE, T 5% 15 min iv Pra,
Meth 300 pg/kg jp B HR 15 bpm(P<<0.05),
b keHEk$E P<0,.05, /) i B Nif(0.3 mg/
kg) ia FALEiRAR, FHEEE S Meth 3t i #3h
FIFUIEE Bk A & Nir(1 mg/kg)ia QgL

pithed rais 15 min after administration of saline
(o) or Pra 0.} mg/kg (#) iv(left) and vehicle
(o), Nif 0.2 mg/ke( @) ia,Nif | mg/kg () ia
or Bay k 8544 1 mg/kg () fa (right),n=4-7,
E+SD . *P>>0,05,"*P<0.05,***P<0.01 vs vehicle.
HE 55 Meth £ ELVP, +dP/dl.,..,LVEDP,
SAP f1 DAP By% ¥; TR 4 15 min ia Bay k
8644 1 mg/ke 3} Meth gy IE 1 1R HLVP F
MEEYER .

DISCUSSION

o B e A o A A7 A T 1 i 97 6T B S e
LRI N . Pben 75 B 24k FH B H] Pro £F
R, EEHe 2. AR BE THELE
RIS FHE L LR RS o 2 & WHFET
RERIEAIREERRE o, i,
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EREMA R FE XK L, « 2 & 83
Meth 3|28 SAP fn DAPJL & B H 5 Nif@n
Bay k 8644 MIXFSXMOME —By A
4 g ch Meth k¥ B 32 LVP, +dP/dl...
LVEDP 5 BR&{veiE L EER £ %, B
AEHEHESH, LEXBAR E R L BEY
&, EEFAH Methpy FRIEAIR A ES O
BE o, kST EIEEAR, Meth i E.000
Wr g k8D VR R #E A B AU Nif 1 mg/ke #% 31,
W Bay k 3644 1 mg/kg WIER X ], "R
BT o ZENFAEENDER X 4 RIS
AW — 2 R,

EBREMAR 3 &, Methjnph HR &
ERSGXBMIUSNMENER B IE, AXER
EER, HRmE W8T e g
ML, #IER HR &4 PR R R T e
TR YRS o ZEN SRR,

ARSI EEDL @ S H SoMEEE
e, AXEARBEE IO #5 & 1 Phen
fi B R/ CBF, HE B F 5%, thf#
Pra {7, o E7EERSHE LA R
—=0¥9E, BEH AR ELR DA E ML
BEIED, o, REkNBS BRARKESERZE
AR AR A EMFEEZ Y,

&ZEpit, ARATEBILALN ST
EMRERERE « Tk, ST SAERE
PR, HEISH—EREE KL
BE o, ANV ARSI B 2 /ER, EVR
EH . KIOCFRIEEAR L ShaE i RRE
o, BEMFELE.
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