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Amomum biflorum JaCk. Zingiberaceae
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Feulgen  squash
technique (Darlington and Lacour, 1995)
chromosome 2n 48 (Pomwan-s-sa, Kongsakdi and Preeyanan, 2004)
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receptor
calmodulin calcium-calmodulin - complex

myosin light chain kinase (MLCK) active (MLCK) phosphorylated

myosin light chains(myosin-LC) myosin-LC-P04
actin ( )

calmodulin MLCK

inactivate MLCK phosphatase dephosphorylated myosin-LC-
P04 myosin actin

(Ignarro, 1999)

(intracellular calcium)
1
(sarcoplasmic reticulum, SR)

Karaki Weiss (1998)
(3



1.1 Leak mechanism Resting influx

(sarcoplasmic  reticulum)

1.2 Voltage-dependent Ca channels (VDCs)

voltage
action potential depolarization calcium channel
Voltage-dependent
calcium channel 4 L-type channels, T-type channels, N-type
channels P-type channels
1.3 Receptor-operated Ca channels (ROCs)
acetylcholine, histamine, serotonin receptor
ROCs
2. (sarcoplasmic reticulum,
SR) 4

2.1 Calcium-induced calcium release (CCR)
Voltage-dependent Caz+
channels (VDCs)
(sarcoplasmic reticulum, SR)

2.2 Caffeine-induced calcium release
Caffeine
ryanodine receptor



2.3 Depolarization-induced calcium release
depolarization  cell membrane

2.4 Inositol triphosphate-induced calcium release

receptor phospholipase C
hydrolys-phosphatidylinositol 4,5-bisphosphate (PIP2) diacylglycérol (DAG)
inositol l4,5-triphosphate (IPy  DAG protein kinase C

IP3
(4

(autonomie nervous system, ANS)

(homeostasis)

(involuntary)
2 (Katzung BG., 2004)

1 (sympathetic nervous system) epinephring
norepinephrine epinephrine adrenergic receptors
alphal, alpha2, betal  heta2 receptor norepinephrine

adrenergic receptors alphal, alpha2 betal receptor
(9

2. (parasympathetic nervous system)

acetylcholine  (ACh) cholinergic  receptors

muscarinic receptor ( 6)



Ca (intracellular)

Calmodulin

r

Ca2calmodulin complex

MLCK Myosin-LC kinase (MLCK)
Myosin light chain Myosin-LC-P04 A Myosin-LC
(myosin-LC) Actin MLCK posphatase
Contraction Relaxation

2 (Ignarro,1999)
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CaZQ-

ALC Centractie Prolein

cal 4

----- »—Ca2f MeTiaK

ca2"™ Cnannel Opening

[") Ca2* Release Initiation
<gui> Cs,4-pwnip

Ca2 :calcium ion

RLC : receptor linked Ca2+ channel

VDC(F) : fast-inactivation voltage-dependent Ca channel
VDC(S) : slow-inactivation voltage-dependent Caz channel
SR :sarcoplasmic reticulum

PI : phosphatidylinositol

IP3 : inositol 1,4,5-trisphosphate

3 (Karakiand Weiss, 1998)
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4 Ca2+phosphoinositide signaling pathway Receptor-operated Cax
channels (ROCs) acetylcholine, histamine  serotonin (5-HT)
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signaling transduction adrenergic receptors
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signaling transduction muscarinic receptors
(parasympathetic nervous system)
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1
(Katzung BG.,2004)

Criteria Sympathetic Parasympathetic
Functional Action Receptor Action Receptor
Eye
Iris
Radial muscle Contracts (Xi
Circular muscle Contracts m3
Ciliary muscle Relaxes 0 Contracts m3
Heart
Sinoatrail node Accelerates pi.py  Decelerates m?2
Ectopic pacemakers Accelerates P I'P?
Contractility Increases PP Decreases(atria) m?2
Blood vessels
Skin,splanchnic vessels  Contracts 2
Skeletal muscle vessels  Relaxes 02
Contracts 3
Relaxes M
Endothelium Releases EDRF m3
Bronchiolar smooth muscle Relaxes 02 Contracts m3
Gastrointestinal tract
Smooth muscle
Walls Relaxes «2,p2  Contracts m3
Sphincters Contracts a, Relaxes m3
Secretion Increases m3
Myenteric plexus Activates M,



Criteria
Functional
Genitourinary smooth muscle
Bladder wall
Sphincter
uterus.pregnant

Penis,seminal vesicles
Skin

Pilomotor smooth muscle

Sweat glands

Apocrine(stress)
Metabolic functions

Liver

Liver

Fat cells

Kidney

Autonomic nerve endings

Sympathetic
Parasympathetic

Sympathetic

Action

Relaxes
Contracts
Relaxes
Contracts
Ejaculation

Contracts
Increases
Gluconeogenesis
Glycogenolysis

Lipolysis

Renin release

Decreased ACh
Release

Parasympathetic

Receptor  Functional
02 Contracts
<*1  Relaxes
n2
1 Contracts
3 Erection
a
a
p2a
p2a
p3
Pi
Decreases
NE release
a

Action

m3
m3

m3
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