helical strips

longitudinal strips

? Altura (1972) helical
strips longitudinal
strips
2 ?f!

receptors
1. 5-HT, histamine, ACh, NE
11 5-HT
5-HT 2X10 6 M single
dose '
' 1
' 5-HT dose dependent '

(Gokhale et al.,, 1966; Altura et al., 1972; McGrath, MaclLennan,

Stuart-Smith, 1985; MacLennan, Whitte, McGrath, 1989; Dogan et al.,
1991; Yoshikawa Chiba, 1991) 5-HT receptors
ketanserin 2X10 6 M Selective 2- tagonist
' 5-HT (McGrath et al.,
;985) ' ! , '

5-HT2-receptors
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, neurotransmitter

atherosclerosis,
(Houston Vanhoutte, 1986)
5-HT '
(Robson Senior, 1964; Fahim, Robson, Senior, 1966)
5-HT

? (McGrath et al., 1985)
5- HT receptors 4
5HT,-receptors (5-HT1A 15-HT1B 15-HT1D) G-protein couple receptors
15-HT2 - receptors (5-HT2A 1 5-HT2B, 5-HT2C)

G-protein couple receptors

, 5-HT3 - receptors ionic channal receptors
afferent nerves baroreceptors chemoreceptors
1 5-HT4 - receptors G-protein
couple receptors
(Zi*ra Fllton, 1992) 5-HT
(Vanhoutte, 1987)
5-HT 5-HT2 - receptors

noradrenaline

histamine, PGF2Ct, angiotensin i

noradrenaline adrenergic nerve terminals

a - receptor
' endothelium derived
contracting factors (EDCF)

1.2 . histamine
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S histamine 2X10 6 M single
dose
' ' histamine
dcse dependent 5-HT
(Altura et al., 1972; Yoshikawa Chiba, 1991) H1 -
receptors Chlorpheniramine 2X10 6M' H,-antagonist
histamine
' receptors
histamine
!
' histamine
(Barnes 1 Chung, Page, 1988; Burkhalter, Julius,
Flick, 1995) histamine
histamine
histamine
(Kamswaran, Pennefather, West, 1962) ,
receptor
in vivo in vitro
histamine
5-HT
histamine - receptors 3
H1 - receptors
Hg - receptors parietal cells

H3 - receptors

' histamine
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(Barnes, Chung, Page, 1988; Rang, Dale, Ritter, 1995)
Histamine H1 - receptors couple G-protein
phospholipase ¢ inositol - 1,4,5 triphosphate (IP3)
IP3 '
o
1.3 ACh ! ,
ACh 2X10 6 M single dose
5-HT histamine ' ACh
|
dose dependent (Gokhale et al.,, 1966; Altura et al., 1972; Yoshikawa and
Chiba, 1991) atropine ( 1 )
muscarinic receptor ACh
' ?
(Spivack, 1946; Reily Russel, 1977)
' (Kawano and  Mori, 1989)
muscarinic receptors ACh
' muscarinic receptorwW 5-HT-
receptor histamine-receptor

5 subtype

neurons gastric parietal cells

, Mg subtype (‘Cardiac’)

peripheral central neurons

calcium channal cardiac rate

(‘Grandular/smooth muscle’)

" NO

M4 M5 - subtype

subtype (‘Neural’)

muscarinic receptor
CNS, peripheral
presynaptic terminals

K -conductance

force of contraction, Mg-subtype
(Bonner, 1989; Goyal, 1989)
(Richards, 1991)
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‘ M1, Mg M5 - subtype
inositol phosphate pathway ‘ M2 M4 -subtype 1
adenylate cyclase ' intracellular CAMP (Nathanson, 1987; Goyal,
1989) ‘ '
muscarinic receptor subtype ACh
muscarinic receptor (Rang, Dale, Ritter, 1995)
activation of phospholipase ¢
inhibition of adenylate cyclase
activation of K channels or inhibition of Ca channels
‘ ACh
endothelium derived relaxing factor (EDRF) Furchgott
Zawadzki (1980)
ACh '
EDRF nitric oxide (no) '
EDRF (Luscher Vanhoutte, 1988)
histamine, bradykinin A 231 87
EDRF ACh
EDRF ' muscarinic
receptor (De Voorde, Vanderstichele, Leusen, 1987; Choudhuri et ah,
1991) Xie Triggle (1 994)
EDRF muscle
derived relaxing factor Na , K - ATPase
hyperpolarization ' K+ - effux
1.4 NE . '
NE 2X10 6 M single dose
5-HT histamine ' ' NE
5-HT histamine (Gokhale et al., 1966; Altura et al., 1972; Yoshikawa

Chiba, 1991) Gokhale (1966) NE



(X-antagonist

(Somlyo Woo 1 1965)

(3-adrenergic receptor
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phentolamine

isoprénaline

Gt-receptor ?

NE a-adrenergic

receptor
adrenergic nerve fiber (Kawano Mori,
1989) NEn
?] ACh
adrenergic receptors 2 '
(Ruffolo, 1991)
1. a-receptors 2 subtypes
- (QCl-receptors y
- ct2-receptors psesynaptic nerve ending, postsynaptic CNS
adenylate cyclase NE ACh
2. (3-receptors 3 subtypes
- 3 -receptors ' positive chronotropic

effect

- p 2-receptors

- (33-receptors

(X-receptors couple

IP3
1993)

PIP,
McMartin,

' fat cells

G-protein

positive inotropic effect

lypolysis
NE

phospholipase C hydrolysis

1 (Summers
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2.
5-HT histamine 2X10 6
alcohol 20 10 5-HT
histamine alcohol
5-HT histamine
alcohol
alcohol (Ritchie, 1970)
ethanol '
(Lee Becker, 1995)
alcohol
alcohol (Nakano Kessinger, 1972; Fewings et al., 1966;
Altura et al., 1976) Nakano Kessinger (1972)
ethanol
, alcohol 10
5-HT histamine alcohol 5-HT
histamine
Yang (1986) ethanol
dose dependent
alcohol
fetal alcohol syndrome,
, ' (Cavallo et al.,, 1995; Karl et al.,, 1995)
alcohol 5-HT histamine 2
alcohol
3X10 5 M
5-HT 2X10 6M
3X10 5M histamine 2X10 6M

histamine
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3X10 M 5-HT
histamine
5-HT histamie '
lactone '
' ACh, NE, histamie, BaClg
, CaClg potassium-depolarizing ‘ (
, 2532)
ACh CaClg
potassium-depolarizing ( , 2532)
lactones
/ Caz2+ '
receptor calcium antagonist (
, 2532; , 2533) :
1
- 5-HT
histamine { Ca2
receptor
3.
1.5X10 8 M
5-HT 2X10 6 M
1.5X10
M histamine M
histamine
3X10 5M 5-HT histamine
5-HT
histamine
(2538) 3X10 5 M

' ACh, 5-HT '
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CacCi2 depolarization high K -Ca2 free
depolarizing 1
BaClg
1 receptor '
' Ca2 voc (voltage operated channels)
( , 2538) ' 3X10 5M
' 5-HT
histamine "
' 1 Ca2
VOC , 1 receptor
4.
3X10 M
5-HT histamineii 2X10 6 /
1 3.69X1 0 4M
5-HT histamine
5-HT histamine
(2536) '
1.23X10 4 M ACh '
(1.0X10 8 1.0X10 5 M) ' ACh

(3.0X1 0 5-3.0X1 0 4)
Ach

3.69X10 4 M
ACh

' 3.69X 10 4 M

' 4.9X10 5-4.9X 10 4 M

ACh, histamine 5-HT

dose dependent



BaCl2

depolarization

papaverine

calcium-antagosist
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caCl2 ( , 2534)

papaverine

calcium channel

? (2534)
0.05-0.50
' aorta '
phenylephrine 1.6X10 4 V
dose dependent
' calcium -
1.23X10 -3.68X10 M cumulative dose response
ACh, 5-HT 1BaClg Krebs Henseleit BaCl2,

CacCl2

cumulative dose response

CaCl2

voltage dependent

verapamil
verapamil
veraoamil histamine
veraoamil
2536)
BaCl2, CacCl2

non specific K

potassium-depolarizing

histamine TEA

cumulative dose response curve

K+- depolarizing “

verapamil
Caz+
Ca channel
TEA 8 mM
ACh histamine ,
TEA 8 mM
] I
ACh ( ,

1.24X10 4 M
ACh, 5-HT, TEA,
potassium depolarizing
NE, 5-HT, TEA BaCl2

Calcium antagonist TEA

inhibitor



' TEA

verapamil glibenclamide

glibenclamide

verapamil
K+ channel
' K+ channel
receptor
' 5-HT
ACh NE
5-HT histamine
' ' 5-HT

histamine - receptors, muscarinic receptors

muscarinic receptors

ACh NE
1 5-HT

histamine

alcohol

histamine
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ATP-sensitive K inhibitor

ATP-senstiive K channel

( ., 2537)

5-HT histamine

calcium antagonist

5-HT, histamine 1 ACh 1 NE

4

histamine

ketanserin Chlorpheniramine

histamine

5-HT2 - receptors 1

adrenergic receptors

adrenergic receptors

histamine

alcohol

5-HT



histamine

fetal alcohol

histamine

receptor
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syndrome

5-HT

(in vivo)
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