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BN, WEAR I G E

#2298t (Neurotransmitter)

<+ IERSRARRIAE TS AR |, st R I FR Tt
2T N ES R LRI | FHESRit e TN s e~ —
EMNHIERIEEYIR.

221 (Neuromodulator)
SHMBZITTERN , BIERATRERAE , (B EEELTERERERIE
R, MERETEEEENER |, I5EaHI55ER RV —3C=YIR.

12 Z=(Neurohormone)

SRR REERERN , BEANRERES |, FAiRBes ERIFER.



1P 45 & i 67 47 ‘&

+ESMRIHELITTRERK , BEE
BRRYRIAFIEE R ZE.
SBRFETRMVNER |, REER

RGBT , BEMSRRRBIAHRLETORERLHSE .
1B SRR B E SRR IR |,

BT,
ST EESSENA,
S SASRMEIRERA .




2 AR

*ZAR—RKEFETHRIR. RREMEZANIIgEERR , BEFGiR5
MEERKEMHERIMEFIR. N SHERESHRSATEEFRNAY
Y.

CZARDTHNBFBEZA. GEEBERZIN. BEEATIZARR.

“lonotropic receptors

“*Metabotropic receptors



AR
Voltage-gated ion channels
» Calcium-activated potassium channels
»CatSper and Two-Pore channels
» Cyclic nucleotide-regulated channels
» Inwardly rectifying potassium channels
» Transient Receptor Potential channels
» Two-P potassium channels
»\Voltage-gated calcium channels
»\Voltage-gated potassium channels
»Volatge-gated sodium channels

Ligand-gated ion channels
»5-HT; receptors

»GABA, receptors

» Glycine receptors

»lonotropic glutamate receptors
»Nicotinic acetylcholine receptors
»P2X receptors

»ZAC
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GABA, £ 1k % & &

Cl

|
GABA+GAIBAA§E17-|K (%E85
| (il"@‘féﬁﬁ& ($FREEIN , CIATR )
tatkit (PPl )




4k

G protein-coupled receptors
5-Hydroxytryptamine receptors

Complement peptide receptors
Corticotropin-releasing factor receptors

Acetylcholine receptors
(muscarinic)

Adenosine receptors
Adrenoceptors
Angiotensin receptors
Apelin receptor

Bile acid receptor
Bombesin receptors
Bradykinin receptors
Calcitonin receptors
Calcium-sensing receptors
Cannabinoid receptors
Chemerin receptor
Chemokine receptors
Cholecystokinin receptors

Dopamine receptors

Endothelin receptors

Estrogen (G protein coupled) receptor
Formylpeptide receptors

Free fatty acid receptors

Frizzled receptors

GABAg receptors

Galanin receptors

Ghrelin receptor

Glucagon receptor family
Glycoprotein hormone receptors
Gonadotrophin-releasing hormone receptors
Histamine receptors
Hydroxycarboxylic acid receptors
Kisspeptin receptor
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Leukotriene receptors

Lysophospholipid (LPA) receptors
Lysophospholipid (S1P) receptors
Melanin-concentrating hormone receptors
Melanocortin receptors

Melatonin receptors

Metabotropic glutamate receptors

Motilin receptor

Neuromedin U receptors

Neuropeptide FF/neuropeptide AF receptors
Neuropeptide S receptor

Neuropeptide W/neuropeptide B receptors
Neuropeptide Y receptors

Neurotensin receptors

Opioid receptors

Orexin receptors

P2Y receptors

Parathyroid hormone receptors

Peptide P518 receptor

Platelet-activating factor receptor
Prokineticin receptors
Prolactin-releasing peptide receptor
Prostanoid receptors
Protease-activated receptors
Relaxin family peptide receptors
Somatostatin receptors

Tachykinin receptors
Thyrotropin-releasing hormone receptors
Trace amine receptor

Urotensin receptor

Vasopressin and oxytocin receptors
VIP and PACAP receptors

Class A Orphans

Class B Orphans

Class C Orphans

Taste 1 receptors

Non-signalling 7TM chemokine-binding proteins ..~

Other 7TM proteins
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G protein: Protein Phosphorylation

external signal: NT

norepinephrine

l

U

Receptor

B adrenergic -R

trans- primary
ducer effector

U

2d messenger

adenylyl
GS

cyclase
cAMP

secondary effector

protein kinase




Phosphorylation




G protein: Protein Phosphorylation

ATP

CAMP




-ein Phosphorylation
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ATP
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CAMP /

Pore




D,-like family

Activation of D;-like family
receptors is coupled to the G
protein G,, which subsequently
activates adenylyl cyclase,
Increasing the intracellular
concentration of the second
messenger cyclic adenosine
monophosphate (CAMP).

D,-like family

Activation of D,-like family
receptors is coupled to the G
protein G, which directly inhibits
the formation of CAMP by
Inhibiting the enzyme adenylyl
cyclase.

D receptor family




*Same neurotransmitter can bind to different -R

“*Different part of neurotransmitter ~

NT [ ‘
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s Specificity of drugs

Drug A NT >

Drug B

v
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1.00 1.00
0.80 0.80
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5 Em/2 m/2 in this
region
0.40— 0.40
0.20 0.20 o
¢ o o | I |
80 100 0.1 1.0 10
Kqg
(app)

Concentration (nM)

Concentration (nM)

Concentration-response curve for graded response. A, Arithmetic scales; and B,

FIGURE 3-2
log concentration scale. K (app), arbitrarily taken to be 4.5 nM.
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PAaib 5 4 %5 W

SHERFHIZYIEENET LB | BTSRRI S .
IZF, B, NSESHOEEY ERAEIEEn N E20E R,

» Affecting metabolism
»Others

»Reuptake inhibitors
»\Vesicular transport inhibitors
»\Vesicle release inhibitors

»Agonists and antagonists



PAaib 5 4 %5 W

SEHHE R IR
ZBAER (Acetylcholine, Ach)
EHZ FEREE (Noradrenaline, NA)

* PFX LRI R
ZBERERE, ( acetylcholine, ACh)
LB iR (noradrenaline, NA)

VA —3

B (glutamate)

g-2 =2 T ( g-butylamino acid, GABA )
ZEfR(dopamine, DA)

5-#2 8% (5-hydroxytryptamine, 5-HT)
‘AR (histamine)

2 EK(neuropeptides)



PAaib 5 4 %5 W

* BARZZS I BT
EHE iR (Noradrenaline, NA)
ZBiz(Dopamine, DA)
5-#2 % (5-Hydroxytryptamine, 5-HT)

% ) LRBIE ( catecholamine , CA)
L% FPRZE (Noradrenaline, NA)
= FRERZE ( Adrenaline , AD)
ZBiz(Dopamine, DA)



| LK@ (catecholamine, CA)

ILaE
HO H
HO ~—©—C:)—CH2—NH2

H

ZBiz(Dopamine, DA)

v

K FiEZX(Noradrenaline, NA)

@T Pk
% FAREX ( Adrenaline , AD) N Gr—CHp—N




| LK@ (catecholamine, CA)

HO

D iZ(Dopamine, DA) o C

< AP LREIZR =2 E50%
+ SiEtER (HERR, FRNSESR. BERMMEES ) . B
R ZHEFIRRTER.

N

—CH2—NH>

I=-0O=—1T
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D, receptor family

D, receptor family

D, Ds D> D3 Dy
« striatum » hippocampus -striatum | -olf. tubercle | «frontal cortex
- neocortex - hypothalamus «SNpc -N. accumbens | - medulla
-pituitary | -hypothalamus | - midbrain
WG -SRI AT HEIR S Rissh D EE D, receptors, D, receptors

25 - S IR EGR 1 7

D, receptor

- 7 2 0 S
i -1 2 22 G 8 1

TR AR B AR R
L i , receptors




g8 ( Tyrosine )

N
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| Er R ER AL (U

= ( DOPA)

| ZEnkhls

% ( Dopamine )

HO

HO

s

HO

-O-

HO
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ITI=0O=1T
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I=-0O=1T

—CH—NH>
|
COOH
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COOH

—CH2—NH>



=G 5 #H #%

+ZERICFEERASRMUE , FeEanERBLIRER , BYXFS
FIRERE—EBEEEET.

+Z BIREBINCF A HRA MR PUZRERBELE | (£15%5 BRI
ff% . MFBIS R TRRIZ B,

+ ARRRZ A {BH SR 2 BRI,

+ NI (EH S BRIV . BT IHERESIT .



# & Ik (reuptake)
> OREMEEL/3

> T2 EBRRERIER ( DAT ) #iTEnNiEE.

> A5HEl. LIFbBARTFERTZ AL E:

SIS

> ANSHIEMPTPRSIMPP+ A SDATISRIEES | IRIAS B

BEfRZZTT,




& 7 (enzyme degradation)

—0OCH;4

O-methylation T

3-methoxytyramine
(O-methylated

product)

HO
5
HD—@——GHEGHI;NHE
Dopamine (DA)

—COOH

(11r0)

Deamination

Il

DOPAC (deaminated
product)

HVA (homovanillic
acid, deamiated and
O-methylated)




& 7 (enzyme degradation)

“BRZA U (INAIIRIAA, BEY)
MAO-A
ZBk. EFBLERER. 5-FeK
MAO-B

<) LRI IRE N R ER AR




th 4% 74 (Parkinson’ s disease)

SERM (SR ) © HEEREH.
SR (IHSTEATT )
FENBKEEAL
R SR

wFes (CO. @PE. TBHRAES)

<+ FEIRARIER
581 FMEEEER ( resting tremor )
I EZKEEMIEERE
ENHES. EF5EE
R



th 4% 74 (Parkinson’ s disease)

Environmental Neuronal :
[ toxins ] ( metabolism J ( Aging ]

{ DNA damage J [Lipid peroxidatiorﬂ (Protein damage}




th 4% 74 (Parkinson’ s disease)

Environmental toxins

" A

I s
N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine(MPTP)

MAO-B e
MPTP > MPP+ ( 51 )

f BEf Rotenone

o /




| fiah (Parkinson’ s isease)

Neuronal metabolism

-

\_

@)
iz
HO:O—CHQ—CHz—NHa MAO  HO cH—cZ
¥ O # HO —=>
HO 2 THU =2 HO
DOPAMINE DOPAC
i Fenton ~ -
H,O, + Fe _— °*OH + OH + Fe
Reaction

~

+ NH3 + H202

/




th 4% 74 (Parkinson’ s disease)

Aging

/,D e QRS

ZRRLIE IR BE I R SV ZH e E A 2

O HHERRETE
DRI BEH B>




Cut section

of the midbrain
where a portion
of the substantia
nigra is visible

Cell death

Substantlia nigra

Diminished substantia ©
nigra as seen in -
Par msor;’s disease




| fiah (Parkinson’ s isease)

Substantia Corpus
nigra striatum

| | I l

e —
Dopamine
Acetyl- GABA
[ | , choline
<+ BRSURURDABERLZ TR IEATE , SHEURIRS B>

DAl Acht IR M ( EERE )
+DAT Achl ABFEiEn) , FERRHE. ER%



Substantia Corpus
nigra striatum
I I
o__ e — /@/ agonists
Dopamine -1
Acetyl-
choline

I | |
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|
EREER ( Tyrosine ) Ho@?—C'H—NHQ
\) H COOH
B TR T80 FRER AR |
HO H
v !
o Ho_@c——CH——NHQ
£ ( DOPA ) I
o IS ARSI R0
|2 EaEe AN SR (Bt LB A A
HO H

) l
iz ( Dopamine ) HO<<\—©>—'ClJ—CH2—NH2
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& 7 (enzyme degradation)

+ERRENEE (IRAIIERIAA, BEY)

MAO-A
ZEk. XHSLERER. 5—%@3;?&8%%% ]

MAO-B
b-KZiZ. B

<) LRI IRE N R ER AR
) LaRBpRz A R ERUBSHIHIF ?



Z ERZRIAZSY] EhESE Levodopa
R
AR AEEBHNEINI  BRES= Selegiline
+Z B2 INEE5 JEF&= Bromocriptine
Ehse 2 Pramipexole
* FPAXITLAE AR ZS B2 Benzhexol




LA a4z F A HBE ( COMT) 194 #

Periphery CNS (Striatum)
e 3-OMD \\ 3-OMD —
U SNy COMT® | ‘COM :
FE AR odopa — [MO=O=D=» Levodopa AAD DA

JAAD \MAO-B
DA DOPAC

+3-OMDX5Levodopam=mFiEiziiiA , &20HLevodopalIiRkis ( &4
FMAEMEE ) FiF ANABRNE.



4 3% % & (L-dopa)

o £ = A

HERRmaTT

> [ZFITSEMEEPDRA | EHEEERFBEEE—MRIH. REA
[EEREREMIERE | EENEE.

> Ehiezz Er{E80%PDmAERBENE. HF20%H0m AR REE!
IEEIEHIRE.

> SR ZSYIFTBGEIARI N RIER TR



1R A it f2

+ORREZEE/NGE TN EIT R FTTIRIRUL,

SHNFIRERZL% , 99%IESNE,

»

zSNe

L A



%z % & (L-dopa)

F & A K
<+ BHIAR &M
Z T LevodopasMNERRRAE p DAFTEL,

1. BIERRN(80%)
DAE#RIZ B EF AKX FAXAIDAZRATEL , AIF=4Em

S

CILMERMN(30%)
DAERTFARRAREINHINARL ; fEFTIMEERIDASK , £k
B, BomARTBIIE M RIMERN , JILZ , BRERR,




4 3% % & (L-dopa)

G N NS
1. iI=zEMIEAE (>2y, 90% )
FRE. KANENABEREE , IKRF. itEH. =3k, HFE
SEIEFERDIE.
ZHTFDANTRLERX | WRE.
2. fENKE] (3~5y, 80% )
rEEHI "FRIg | J/A A HESEESJULER
"K' WEAEEFEEEAS , —ERXEH.
ZBRERAINCTFaE I TBE , MK T L-dopafyHikiZiziRE.
3. TEffERS
SDASENME TN - WFRFHIDAZIE X, RECHIFRETE
R RETIATT.



2 % P38 34 F

s Al % EALER B A 4] #

+REEZE ( Carbidopa )
$E2204 ( benserazide )

1. AR B MM

2. B FAXSPD I AT E

3. 5khez Big—EtbBIFIsE A HFIHIeRA AR |, FTEEiNMmFNmMA
L-dopaikx3 ~ 4{F.




%k % B K
9 Al B BALE 8 AP 4 #

SEBZE (sinemet , HTE)
ez B |k E=10:1 ( 100mg: 10mg )
*EH T4 (££Z8 , Madopar)
e B F24M=4:1 (100mg : 25mq )
+IXERANEEMNS
1. IRSAhEZ B (1B)
2. R DHNERIWER (e )
3. W ez BRAE (70~80% )



Periphery CNS (Striatum)
_ 3-OMD 3-MT
T=ast: *
=

FE=AB odopa — AO=O=D=» Levodopa

AAD \MAO-B
DA DOPAC

O SRkhiEs

1]
O EFEEZE + COMTHIEIR
O S/EESZE + MAO-BHHEIR




O SERhAhEZE + VitB6 ?

AAD-GitB>

Dopa = Dopamine

O ShEhest + FiS ?
MIM~PEIEZ BN |, #Eisik

EIH




$ €A % it 2 7]

D1 D5 D2 D3 D4
« striatum » hippocampus -striatum |-olf. tubercle  -frontal cortex
- neocortex - hypothalamus «SNpc -N. accumbens -medulla
-pituitary  -hypothalamus . midbrain

D receptor family D, receptor family




D+ Ds Dy D3 D4

. striatum » hippocampus striatum |-olf. tubercle « frontal cortex
- neocortex . hprthalamus . SNpC -N. accumbens -+medulla
-pituitary  -hypothalamus .midbrain

t cyclic AMP  cyclic AMP
t PIP> hydrolysis t K™ currents

. Ca®* mobilization } voltage-gated Ca®* currents
- PKC activation



3 Bk %A

Normal

Cerebral cortex

{Glu

yGlu

~

Striatum

D4

(stimulatory)

D,

(inhibitory)

j

YGABA

SNpr: substantia nigra pars reticulata r‘ lmk*‘lZ
SNpc: substantia nigra pars compacta RN

GPi: globus pallidus interna
GPe: globus pallidus externa &HEEIMU
STN: subthalamic nucleus

BEERRIM

R~ #%Z



3 Bk %A

Parkinson’s disease

[ Cerebral cortex J
yGilu yGlu
.

Striatum W

=P S \

' Dy D> |

|(stlmulatory)l ('nh'b'tO"Y) |

GABA

GluY

GABA ' [ ]
SNpc GABA -
Glu

SNpr: substantia nigra pars reticulata

SNpc: substantia nigra pars compacta

GPI: globus pallidus interna GPe: globus pallidus externa
STN: subthalamic nucleus



% Bk 2 AR E F

+Rf2= ( bromocriptine )
D25 RHENF , D SESRERSIER,

5Slevodopag A , IBMERKH.

1. A5 RAaERFEUmE L RANMKERE ;

2. IEERERGEDASZAK ;

3. EsURIMREFRE A2 Bk |, MRS , (FRER , 57
T AR |

4. ArERBHERESRIRA , rIeEEEHERIPIER.




% Bk 2 AR E F

SERITEZE ( pramipexole )
TEEEMERIEND, KK ( D, , D332 )
I RS E%22 1t4E /9 PDRY R HR 2T 2547

o o
1. BEMZMEYT , BmERN/N.
2. RESHIERRIRIEN , —ARBIRIAREKE,
3. {ERRRSIEMERIIK , AZ5(8 "AX" MKRMIEERS.
4. AR REREBE ( RMER) | FFES.



