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E_FABORR
(Second-messenger systems)

Second messengers 5t s& §i5 — L& 0] 7F fil i A 7 &
W43+ > B4l : cyclic adenosine monophosphate (c—
AMP), diacylglycerol (DAG), inositol triphosphate
(IP,) #1 Ca®'

c—AMP & K2 H Gs—proteins HATIHFEERY o K
¥ IT{E b adenylyl cyclase FTEERY « c~AMP BYTE
e #E b protein kinase A (PKA) » iH1bAY PKA &
Kl b —pE# > R bEE R G B R HAD
HIEESR » S PR S HE R A — & — @ R IROK » i 4t
BRI R B th & 2 LEF 2 AR B H BHE  (B
AR E G EAEWN o RETHIEL - S o KRE
JTeEE e 2] adenylyl cyclase FITEH]

Phospholipase C (PLC) UG b2 ZA8 thFi 5111 G
HHHE > 4 : Gq M G11 » i5f G HE B J AT s 2k
HJ o RE T REHE (L PLC iEEEEFRED -

PLC - & {0 ##35 & 73 Al A= AYBENE & (phospholi-
pid) I phosphatidyl-inositol—4,5-biphosphate (PIP.)
A R SE —{#HEA# » DAG A1 1P, ©

Hrh DAG & %1k protein kinase C (PKC) * PK-
C & RS LLFE R b - 155 Lo mi R (L Ay B 38 @ 5 K
—E BRI HE o T 1P, & (E15 858 1 B A N 85 iy 77
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T ERME ISR - S EEYD ERAF
40 : GABA,ACh 40 : noradrenaline, ACh  (Growth factor)
ROC VOoC
WD'DWD’DW b i cr i sl Lo aisad
G proteins  Tyrosine
kinase
By a
FREAL

Adenylyl Phospholipase  Diacyl Mitogen
cyclase C glycerol activated
protein

l kinases
T[cAMP] TIP3 Protein i e
’ kinase C ELERA

v
Protein T[Ca?] —) Rusx

kinase A
k—»' FhAt S FE
[iﬁﬁﬁi » FRARRR H&ﬂaﬂﬂr’q] > | EEF3|
% WER 28 BAER
i
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ACh : XX EElER% (Acetylcholine)

ROC : KERSZESATHRHI A9 B -3& 8 (Receptor operated ion
channel)

VOC : RERZIRELLAT A & A BEF-@3E (Voltage operated
ion channel)

cAMP : f{Zcyclic adenosine monophophate

IP; : fXZzRInositol-1, 4-triphosphate

Ca’" : RFIGBET

GABA : fXZ;—aminobutyric acid




[B2—2 G-protein—copied receptorf¥#&#s o

00"
0L
00 ¢

©
Se

000610
(1 [) 100
w0,




BoE AREE:-GCERBEME_MFRE 9

R ST A A A P TR R | o MR NI S Y
#5 Bl TR B R LR LA AE Y PKC » B8 Lk
#5 & A1 Calmodulin #& & M i {b 7 oAl Y e 38 28 A {1 A
B HE o

HALE —#HAEA : cyclic guanosine monophos-
phate (c—-GMP) i& AJBE @ 5/t —£E ¢~ GMP-dependent
protein kinase (PKG) HJB#£3 o

5 4% » HIBE A A phosphoprotein 41 : phosphata-
ses A] DUEEE &8 A #Eif /L (dephosphorylation) 3 fif
FAEAEE e —E R AR L I FE -

ST :

= SASE{HIE (signal transduction) 7t & B A RS2 a8 4E
G2i% 0 PSR ELRE - SERERTEERHE S
B IR 2 B FEEE - .
HARFBEREEFTESD G EHENEL - E_FHARA
FHRY A RFN—E R E L RAET I ESRBRARN
BRI HIIEIE ©
m G & B E (guanine nucleotide—binding proteins) &
o, B, v =MARE T (subunits ) FAERAY  BECHAIE
A1ERAZE > G EREMNHBIRERE TE R ELRESR
e

m7E o RETHGIP EEZHE » SEARETHTEASZEE
B - BT GTP ##/KAES GDP L E (£ 1S o RE TR

ZREBRIESMESERKILL -

® 38— {HAE AR BRI LUEE) ~ FBERYTRIE
¥ ©

m cyclic adenosine monophosphate (c-AMP) 2—f&% —
5% - MAEREH G EAE A1L adenylyl cyclase B
EER
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m diacylglycerol (DAG), inositol triphosphate (IP;) th 2
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