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AZolHe R PZo] WY adrenalineld ZH/NFE FHe Y@oz dtuole] withEy-E
AHg-3te] Adrenergic agonist®] EF}e} 1 vhrio] Bojshe 849 subtyped) diFt ATE 32

I A o3 gk

1. Epinephrine, norepinephrine, phenylephrine, clonidine ® methoxamine tilapia®] ¥jch& 2ol
3l Fxo&Eaq] H@FE e YehiRon, A¥E epinephrine, norepinephrine, phenylne-
phrine, clonidine, methoxamine®] ol om, ol& #2982 FAYIA X EARF] FFE

WA gt

2. Epinephrine, norepinephrine, phenylephrine 3 clonidine?] ¥X9Z2< d#AFEIEIUL
HeHQ qgradrenergic 83 YA yohimbined] =7 F713te] wial LEZOR H¥YolF
5]%12™, epinephrine® norepinephrine® A#HAS! q-+8# Z¥AS prazosin® FE7F F7Hl

mel LEZOZ HEo|FHUH

3. Epinephrine® norepinephrine®] ¥#+&%42 calcium A A3 4 8dolXe Zzt o
41%, 51% AASYH, calcium FYXSAS verapamilel M E A9 fAMG FEE EHA
o}l AYANE L ZH3W CatecholamineR & F2EIHNE Yo IR &4

R REEYt olgd %8S a- R as-adrenergic receptor’t 25 sh/iEH 21 voltage
dependent Ca?* channeld 3t #918 MES A Ca>* 3 AFW Ca>* o8] dojdtta AlgdETh
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Norepinephrine(NE) & mZAIZAA Y Fag A
AAGEHF I=Z adrenergic receptorsd 2
§Hate] FEN-E-E vepdth NES FERNEE 2
7ol R/F B4 wet v g FUY FEY
Agx 2zt F71Y 7eg FEAI7IE dZ, o
A7) 71% $ck NEo) dj§ &3 & A2y 3¢
a-adrenergic receptor®, 32| % B-adrener-
gic receptor2 #3311 1t Ahlquist, 1948 ; Ah-
lquist, 1979). =3 ol=#HddA AAANE T

41

8o oA WU Ee 2904 NES Prejunc-
tional a-adrenergic receptor® Postjunctional a-ad-
renergic receptor® 25 FEAE AoE ER
HAK Mey and Vanhoutte, 1981). ©]® Postjunc-
tional o-adrenergic receptor= FEAMEe] F&H7
28 o}7]3kA| %k, Prejunctional a-adrenergic recep-
tore AZAE B2 Bl 2183l negative feed
backe "i7hsle Aoz deix Uok(Somlyo and

Somlyo, 1970 Starke e al, 1975: Vanhoutte,
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1978). @ Adrenergic agonist 3 FE&AE A
gaxoz HAgshs antagonistE9 WY ofHE
5 AJ#9] adrenergic receptord]l #¥ <fHFH
A7 HaellA] Adrenergic receptor agonist&2
5 ZYgAe affinityd] zolo] & Holw
27tA18] o]4F2] g-adrenergic receptor(on R o) 2]
ZA7} FAUHUH Vanhoutte, 1978 ; Mey and Va-
nhoutte, 1981 ; Agrawal et al, 1984).

BEOFY AN oA A dH o
Me F2 A3A4 g dou AEHAE F
old A A4 A& ¢ Eri(Chung 1991 Sat-
chell, 1991). &, ol%9 #HF FL& AL @
pHEH Z& g 2E#H2 820 BARY ca-
techolamine#¢ ¥X=& F7HA HAEBA Y
8ol J3g v FH(Butler et al., 1986 i Na-
kano and Tomlinson, 1967 3 Opdyke ef al, 1982 :
Satchell, 1991 s Wood ef al, 1978). A&l F9e| H4
@A WF ol=#@RA Ade F2 a-adrene-
gic vasoconstriction receptord& 3 dojdrii
Bixo] g1t Wood and Shelton, 1975 ; Holmg-
ren, 1978). th7u F-x7) FojolA HEE coeliac
artery®] % 982 q-adrenergic receptorol 2]3f
v 7l =) m, catecholamine®<] A #L epinephrine)
norepinephrine)phenylephrine®] ] i(Holmg-
ren and Nilssan, 1974), AW Fol9 H&d
259 FEJAM norepinephrined] WglY &4
(intrinsic activity)& epinephrine®] 40% = o]H,
dopamine, tyramine R amphetamine%& &347t
dcH(Kirby and Burnstock, 1969 ; Klaverkamp
and Dyer, 1974). Epinephrine¥ norepinephrine<
EF R $ole HE #FY IN EHA
2 A& (peripheral resistance) & 7M1 71} epi-
nephrine®] norepinephrine 2.t} o 3W| B = A% 0]
am, M8l g-adrenergic receptor agonist®!
phenylephrine®} methoxamine °oFF-¥# &ZHE
UERIR] ¢o.0, dopaminet ¥ E¥ +=E5NH&&
Jelgiich. =& o] 2% norepinephrine 3 epine-

phrineol 2j% ¥& F#ZF¥EL  phenoxybenza-
mine®|t} yohimbineo 23y AEHE e
et Wood, 1976).

9, o] § FFoJFel 3o a-adrenergic rece-
ptor?] &) ¥Rloj} @ 7H WSl e Bie
Ao} g-adrenergic receptor?] Brh AAF A
Heta @ ofelsty EA4o] #F REe WG
(Satchell, 1991). mWetd ¥ dFe oHX7AA &
SAAE 2 BY A7t 48 g Ydgdd
v)o}(Oreochromis niloticus) & 42 E a-adre-
nergic receptor agonist?! epinephrine, norepine-
phrine, phenylephrine, methoxamine, clonidine
A% vudgen], £3 g-adrenergic receptor
antagonist$! prazosin¥ az-adrenergic receptor an-
tagonistq] yohimbine& AMg-3tel A A Z(target
cell) 8] #4548 ¥ o 2 g-adrenergic recep-
tor] 4Z& Ptz A

Ag 2 Py

1. d¥9

wasagstn 24 golgelM FEEe HE
AZF 800 g3l ¢ d gl o Oreochromis nilo-
ticus) 8 WH4e 22T, ¥t 4E34(D0) 64
ppm, H#F pH 743 X3 78 ol HEAA
F AYel ARg-3h

2. §HEEAH

A¥goje] FHE Felsled MAAAT ER F
&g o Jds] o gl vidiERE A&
Aok AEgoe A& AP #F4A(mM !
NaCl 100 : KCI 20; CaCl, 3.0: MgCl; 3.0: Na-
HCO; 30 glucose 5.6)°] ©%) petri dishdl &7
9 A% =3e zA2YA AAF H o]
urgko 2 e} Zo)7t 3 mmel ©Hol =HA AT
o]Z YX "ol ¥ stainless needled AHE-3H
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g Uge RoyA EREgeEA dduue
A A A FH I Furchgott and Zawadski, 1980).

3. 49 Y

1) a-adrenergic receptor agonist®] &3 B]:

g8 HES 95% 0, - 5% CO, EH 7l==
E3A7 AEld gF8de] ©3! 20 ml B3
¥h-3-Z(organ bath)tlE &7 30 gauge stainless
needleZ WHE FHe] LA 2ge] 18] Atolo] Ho
% E& AR nYsa & §#F £& phy-
siograph recorder(Narco MK IV)ol| 92 ¥ Myog-
raph force transducer(Narco F—60) ol <23t}
ol Adeld @EgHo| B-adrenergic receptorE
a7l 8l 5X10°° Mol propranol®& A 238k
oo, wgz e 25 0CE RA3}1,
BE-L 05 g9 71 A (resting tension) 3}oll
90E EF HAstA A AHTE o] It FeF R
el deld g o 158 HHaz 89
o2 w@stgoh

A FHFE 1X107° M9 epinephrineS
308 DHoR FiE HUZ £EAT F A A
oAl 608-7F whR|Ele 1A EAl7l )5 epineph-
rine®] SolHQl FIrEFuge HHSAT =T
norepinephrine, phenylephrine, clonidine 2 me-
thoxamine2| a-adrenergic receptor Es#Ael ¥
#rE AHRE 9udty] st vz el &
FEES] TEE WY & vHoE FVHA 4
At B FEE diF 7t FEe +H FTE-
4ZHr-8-2 M (cumulative concentration-contractile
response curve)-& 7] ¥3td 2} Fxe| FE
i 8ol Aol zdgg o wgE ue
FE o Y FUAHL, Ad FE kgl
F2¥ Fole ¥ HEL A HHed 7R
Yoz golguzA] HEAZ F 60% A&
FA 2~4 WHEERe] At

olF, AWMA FE w3 FHE epinephrined]
FAH wgFNo2A FUF ¥ HEe vz

olo

& 2] ‘1‘-31‘?}%-‘3.— doff it izl s,

FHA ghgIHe 72 aFAY FIA-F= %S
FHeg ’é@i" of gt F, AHUA epineph-
rined] HiFEHEE 100232 5’?21%““ Z A%

Aol #&4ugel 271g PG B 4
whg B uE BFHHTH

2) a-adrenergic receptor agonist®} FFyhgol
it daHe] a3

e} 13 Pol 1X107° M9 epinephrine .2 30
B AR $2d 2 g 528 Hug FHAT
¥ *1133‘3}01 OA] 608 HhRiske] AT o
a-adrenergic receptor agonist 52| ¥ TZ E T
3} a-adrenergic receptor 482 prazosin(ay)
%} yohimbine(q,) 8] A% v]i3l7] Y&t e
ol 2zt agonistS-2 FHLE F7HAA HEF o
gy TR i3 4 FEY A FH F=-FF
HHeEMe Uk 60Fel AA F FHEA 7
H-Fr dheH4e A7) 30%#e yohimbine®
prazosing &Y

4. Norepinephrine®} epinephrine®} F&y¥H-3l
e calciumA A A2ld &F8AH calcium F
YAl verapamile) A

Norepinephrine# epinephrine®l & uk-g-ol
A FW calcium® #FAAQRE ¥7] 5l @l F=
(1X107°)¢] norepinephrine® epinephrinecl] 2§
F& g 7158 ¥ 60¥ T Y FAE v
Al gpgodo g wEsAY vera-
pamil& M xsled 2087 WAG & FHA FF
g AUk CalciumA A Held 4F8A49
242 F¥HA A fF8de 24 F CaCkyt
AHgo 2 AR

calcium ] 4

5. 4% oF¥

B A¥o) A FEES Y23 o ! Epine-
phrine hydrochloride, phenylephrine hydrochlo-
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ride, clonidine, methoxamine, methylene blue, no-

repinephrine, verapamil hydrochloride(Sigma
Chemical Company, St. Louis, MO, USA).
Norepinephrine, epinephrine ¥ prazosing A
A RE FEELS AHE Ao FHRF FoA
AL 839429, norepinephrine® epinephrine 0.1
N HCI&9o) HoiA F752 843t AME3IH L,
prazosin dimethyl sulfoxide(DMSO) 0.2mlel

Xl FREZ H4stel AHEHHT

6. A8 ¥4

Norepinephrine, epinephrine, phenylepirine,
methoxamine ¥ clonidineo] 9% F=WHgI &
epinephrine(1X107° M)¢l 2 HuleHg 2
MEg2A Jehlled, HdsEike-g vehle
epinephrine®] FE(ECw) & 7MY 3 ¥= ¢
£33 Fela Bibgel o9&t Fagch 4
Ao HZHL Jehie PA(—logKo e otEie
2& Schild %™ 2](Arunlakshana and Schild, 19
59)& ol&3le TatTh

log(A'/A—1)=log B—log Ks

714 BE diAe FEW, At Av 4z
Z2HA 7t & Hok §18 wiel 2t oFEo ECytolH,
Kee 23Ae #ed4E vehdoh ZE d¥
A WA+ 2224 (mean+ SE)Z YR
o, Az BANAH {oAL student’s ¢ testE
w3t po] ol 0.05 o1&y o #&Ael e
Reg 7F3ACh

2 o

1. Epinephrine®l &

Epinephrine(1X107*~3X107° M) 7|&%9¥
32 H&Y tilapiad) WithEol tidtd Fx o
239 #&u¢g Yehion, o922 epine-

phrined] F#FSeL2 WHHRZY EAF-Fole
gatg v GUtHFig 1). @FHuge o
epinephrine®] 94X ¥x9 Huvksre 4
3X107° M# 3X107¢ Mejdrh
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Fig. 1. The concentration-contractile responses to
epinephrine and norepinephrine in tilapia dorsal
aorta with(@, epinephrine : l, norepinephrine)
and without(Q, epinephrine ; [J, norepinephrine)
endothelium. Values are expressed as a percentage
of the maximal response to epinephrine{1X107°
M) and norepinephrine(1X10™> M), respectively
(n=6). These experiments were carried out in
the medium containing 5X107% M propranol. Data

points are means+ SEM.

2. a-ol=Eld AN agonist?] EH ¥R

Epinephrine, norepinephrine, phenylephrine,
clonidine ¥ methoxamine$9 a-adrenergic recep-
tor agonist®] ¥A—¥%E $£HVETHL Fig 2%
2o epinephrine® HjFFurgol e HE
2 el d¥ol ALgE 2L agoniste]
2 ERE F2EH Z7HE B4t Phenyle-
phrine, clonidine ¥ methoxamine®] HUjFEHN
g& z}z} 1X10°° M epinephrined] 9% +5
uhg-2) of 60~65%, 40~55% % 40~60% & }
128 Feia
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Fig. 2. Cummulative dose-response curves obtai-

Contractlion (X)

ned for agonists in tilapia dorsal aorta. @, epine-
phrine : O, norepinephrine ; [, phenylephrine :
A, clonidine ; V, methoxamine. All responses are
expressed as a percentage of the maximal respo-
nse to 1X107° M epinephrine. These experiments
were carried out in the medium containing 5X10°°

M propranol. Data points are given as the mean
SEM.(n=6—12).

3. a-ot=#ddA agonist F&o ¥ yohim-
bines] A

Epinephrine(Fig. 3), norepinephrine(Fig. 4) %
phenylephrine(Fig. 5)¢} 2% F&HF % 8§30
t] A& o,-adrenoceptor antagonist?! yohimbine(1
X107%, 3X107% 1X107" M) 9} Adte Bk F7hl
il FMe] QEZRoZ Ho|F3grh Cloni-
dine®l| FFH¥Fx WAl nXE yohimbined]
= M B& 1X1077 MoflA 3X1077~3X107°
M2 clonidinesl €% FH¥HE-& #oA8HA A
89 o} (Fig. 6).

4. o-ot= 8P A agonist 2H8-ol ¥ prazosingl
A

Epinephrined] 2]§ FaFx ¥hgFAde] o
ar-ot=@e @A antagonist?! prazosin® EHE
Fig. 79 JYehAKich 1X107 1% 3X 107" M9 pra-

100 - ;V

Contraction (%)

9 8 7 L) 5 4 3
Concentration {(—~log M)

Fig. 3. Cummulative dose-response curves to epine-
phrine in tilapia dorsal aorta under the absence(@)
and presence of increasing concentrations(O, 107°
+ A, 3X107%5 v, 1077 M) of yohimbine. All respo-
nses are expressed as a percentage of the maximal
response to epinephrine in absence of ychimbine.
These experiments were carried out in the medium
containing 5X10°* M propranol. Data points are
given as the mean SEM.(n=6~12).
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Fig. 4. Cummulative dose-response curves to norepi-

nephrine in tilapia dorsal aorta under the absence
(@) and presence of increasing concentrations(Q,
107¢5 A, 3X107%5 ¥, 1007 M) of yohimbine. All
responses are expressed as a percentage of the
maximal response to norepinephrine in absence of
yohimbine. These experiments were carried out in
the medium containing 5X10° ¢ M propranol. Data
points are given as the mean SEM.(n=6—12).
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Fig. 5. Cummulative dose-response curves to pheny-
lephrine in tilapia dorsal aorta under the absence
(@) and presence of increasing concentrations(O,
107%5 4, 3X107%: ¥, 1077 M) of yohimbine. All
responses are expressed as a percentage of the
maximal response to epinephrine in absence of phe-
nylephrine. These experiments were carried out
in the medium containing 5X10™® M propranol.
Data points are given as the mean SEM.(n=6—12).
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Fig. 6. Cummulative dose-response curves to cloni-

dine in tilapia dorsal aorta under the absence(@)
and presence of increasing concentrations((, 1078
P A, 3X107%5 ¥, 1077 M) of yohimbine. All respo-
nses are expressed as a percentage of the maximal
response to epinephrine in absence of clonidine.
These experiments were carried out in the medium
containing 5X10™° M propranol. Data points are
given as the mean SEM.(n=6—12).

getmol MigiEeel ol= gy uge] By

zosin EABlo]A 1X107%0A 3X107¢ MEE7HA
9] epinephrinec] 2§ ¥»FA-¥T WgI N
Fog Atelrt glont 1X107° MollA] Hu43ut
Fo] tha: dAH A}, L2} 1X107° M9 prazo-
sin®] EAf3tol A 3X 107414 1X10°° M9 epine-
phrinedll 2J% 4 - Fx whe o Hoj5Hukgo]
#el8tAl AA Ak Norepinephrineol 213
AFE PEFHel dF prazosin® A¥E FE
Z7b] Wil eE&ow o)Fshs AYFEL HYY
(Fig. 8). 1X10°", 3X10™" & 1X107" M prazo-
sinoll 2|3}e} norepinephrinecl 2l3F Hoj42ukg-
Fo] 7rAH

5. a-ot=dlg Al agonistol th¥ Ca? A A
23 4589 2 verapamil®] EH

1X10™® M9l epinephrine® norepinephrine&
Y A 4389 aMe d&sa 2 ¥
&9 & Ve 18y CattAlA Aely
438 A3l M= epinephrine(Fig. 993 norepine-
100 -
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Fig. 7. Cummulative dose-response curves to epi-
nephrine in tilapia dorsal aorta under the absence
(@) and presence of increasing concentrations(QO,
1075 A, 3X107% 5 vV, 107 M) of prazosin. All
responses are expressed as a percentage of the
maximal response to epinephrine in absence of
prazosin. These experiments were carried out in
the medium containing 5X 107®* M propranol. Data
points are given as the mean SEM.(n=6-12).
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Fig. 8. Cummulative dose-response curves to nore-
pinephrine in tilapia dorsal aorta under the abse-
nce{(@®) and presence of increasing concentrations
(O, 10715 A, 3X107": ¥, 107 M) of prazosin.
All responses are expressed as a percentage of
the maximal response to norepinephrine in absence
of prazosin. These experiments were carried out
in the medium containing 5X107° M propranol.

Data points are given as the mean SEM.(n=6—12).
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Fig. 9. Effects of Ca’*-free solution(A) and vera-
pamil(B) on the contractile response to epineph-
rine(EPI, 1X10°® M) in isolated tilapia dorsal
aorta. Verapamil(VER, 3X107%) was added 20
min before the second response to epinephrine.
These experiments were carried out in the me-
dium containing 5X 10" ¢ M propranol. All concent-
rations are final bath concentrations and are exp-

ressed as log units.

- AE7) 47

Ca'' + VER ———// __Jmﬂa
NE 0 min
Fig. 10. Effects of Ca®*-free solution(A) and vera-
pamil(B) on the contractile response to norepine-
phrine(NE, 1X107® M) in isolated tilapia dorsal
aorta. Verapamil(VER, 3X107%) was added 20
min before the second response to noepinephrine.
These experiments were carried out in the me-
dium containing 5X 10°* M propranol. All concent-
rations are final bath concentrations and are exp-

ressed as log units.

phrine(Fig. 10) 25 #£Z&3%7 @ASA A=
Ak, =3 calcium # <4 xPeA <] verapamil(3X107°
M) & 20% dol AAelstded A9 A A
4& Rtk 94 A A gEgAdtoA 1X107°
M$] norepinephrine®} epinephrined] & d#
FEHeS 7tz 100% 2 &M calciumA A
AelA &F8o Flol Aol v 74 oF 41% ¢
51%, verapamil &A3lo]| A9} whg-2 21z} oF 39
%3t 40% o sFEUHFig. 9, 10).

o #

25589 739 catecholaminese ol=#gdAy
ANARSE A2 A adrenergic receptor® F3] 1
947 dojurn gt it Agrawal ef al,
1984). FAAFY 75 BERA U
ANEgA g clz=diduyd BarFaAHe
#2 q-adrenergic receptor® EF3h= Zo® HI
5o} AtHHolmgren, 1978 : Wood and Shelton,
1975). ¥ AFolA tilapia®) ¥iciEEEo) thjt
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¥rEAYgE FAMFolet 7 (Holmgren and
Nilsson, 1974)2] %8} #o] g-adrenergic recep-
tor@ "iAse Aoz uelytch(Fig 2). ¥
YR, L MR EXFF FTE EA
e S F7HE JehAKFig . 1
Zu B Q7o AMHE§ catecholamine®o H¥2
Z} Htjuhg-o)| A epinephrine)norepinephrine)phe-
nylnephrine)clonidine) methoxamine 2] &¢]31 2.,
7ot FAAEolel coeliac arteryE AHEH A
TATH} 8 TH Holmgren and Nilsson, 1974).
a3y EQ7)40]e] H$ a-adrenergic agonist$
phenylephrine¥ methoxamine©] @A &
H7}b fivke 23 (Wood, 1976) 9= B8 & <&
FolMe FEEHQ HAFEES ERSICH
E§ ZHFAA g-adrenergic agonistZA] partial
adrenergic agonist®] clonidine2.2 th-72] coeliac
arteryol 4 epinephrine® ¥#+HANE Fro
zHoz B¥ 27 (Johansson, 1979) o ¥R
B A¥7AFA clonidined partial agonistZA19]
go5r2a38 YeENAHFig 2). =k tilapia
vt EWe] H@42ol= adrenergic receptore
Aol 83, g HFolFee FEHE F
EolZQ AAYPWA 2H7|HE M e e
Al ¥Eoh

o,-Adrenergic antagonist® Y& % yohimbine£]
ale] <8t epinephrined FH~-¥z ¥EF
2118242 yohimbine(1X107%, 3X107% 1X107"
M) g =7t $7Hgo] w2t /A7) e Hez
Ve tH(Fig. 3). £% norepinephrine$} phenyline-
phrined] & ¥ —Fx FEFFEuHo] e
fo] gl Aoz NS (Fig 4, 5), clonidinels
ZFEAX107° M)oIA 2eggo] vebrH(Fig.
6). os;-Adrenergic antagonist?! prazosin®] ©}3}
epinephrine® norepinephrine®l #%#&347} 2t
e Aoz 7HFErk(Fig 7, 8). = 1X1077 M9
yohimbine &xJ3lol4] phenylnephrine® cloni-
dine® & &Ir7t 443 AA=AL olgE E

HEL tilapia hEWS] FEFEIdE o B
az-adrenergic receptor’} 3.5 At F
dch 7ieb FHe) AS APbol a;- R a-adrenergic
receptor’} E% Zz|(Agrawal et al, 1984) 3h=
Roz A 7] HEel tilapia®l a-adrenergic
receptore F1E3E o5 fA¥EA LR A
B8Y0, 2% receptord el& ¥ HIAAMEH}
d e gysiazc s d7vh €s¥
Aoz Atggch

Axojel) Cat*e AEo] EAEc voltage-
dependent Ca’* channel®]-} #-& receptor-linked
Ca?* channel® E3te] Ay dug o &K (Van
Breenen ef al, 1979 + Triggle, 1981 ; Weiss, 1981).
B 43 o)A epinephrine?# norepinephrine°l 2|%
@52 a9t Ca2 A A SFLAsoA
urol 4 sl en, Ca' FUXEHA verapa-
milol M A FAE A F ¢S BIYHFig
9, 10). Verapamil- voltage-dependent Ca®* chan-
nelg zehgicty B 115lo] Ith(Fleckenstein, 1977).
w2t A% tilapia MAF Aol ¥ epinephrinet
norepinephrine®] F2& e A EH)H9] Ca’®
vo] BE #od, olg XY CaHY
z2 yoltage dependent Ca’" channel& %3}t
Yojdtin FHE + AUk

o|Ate] AyA#E £%slH catecholamineFe
tilapia BHTh ol i FH A= - F az-ad-
renergic receptor’} 25 vl 13k, voltage depen-
dent Ca’" channel& F3to] #Usie AMEAY
e Ca*# MEW Cat ol o3 dojdnrtzm A
B¥Y EF o £2F§e WFAEe g%
23 BA gerha AlgdEth

E T R
Agrawal, D. K., Triggle, C. P. and Daniel, E. E.

: Pharmacological characterization of the post-

synaptic alpha adrenoceptor in vascular smooth
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The characteristics of adrenergic responses
in tilapia dorsal aorta
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The present study was undertaken to investigate the physiological characteristics of the adrenergic
responses in the tilapia dorsal aorta. Epinephrine, norepinephrine, clonidine and methoxamine
in the presence of propranolol(3>X107¢ M), induced only endothelium-independent and concentration-
dependent vasocontractions in tilapia dorsal aorta. The rank order of potency of adrenergic agonists
inducing vasocontraction was epinephrine)norepinephrine)phenylephrine)clonidine) methoxamine.
Yohimbine produced a parallel shift of the concentration-vascontraction curves of epinephrine,
norepinephrine, phenylephrine and clonidine to the right, while prazosin depressed the maximum
responses of epinephrine and norepinephrine. Calcium-free physiological solution and verapamil
markedly reduced epinephrine or norepinephrine-induced vasocontractions. These results suggest
that a-adrenergic agonists produce only on endothelium-independent vasoconstrictions in tilapia
dorsal aorta and these effect of a-adrenergic agonists, which might be associated with both calcium

release from intracellular stores and calcium influx through voltage-dependent calcium channel.

Key words : Tilapia dorsal aorta, Adrenergic receptor, Catecholamines, Voltage dependent Ca** channel
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