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Fig. 1 Major steps in cholinergic neurotransmission on

which low concentrations (picomolar to nanomolar) of
solubilized 3-amyloid peptide (A3) have been indicated
to induce hypofunction without apparent neurotoxicity
B 1 Ap MIEMmEERAZIETIBEF MR Auld 5P )
AB: EMHFFEH: ACh: LMNHHL:; AChE: ZMtIHGRERRE: APP:
JEMFERTAEE H; ChAT: NIk O BEFE RN vAChT: 2V LN
TAEAR M B2k R ORIHSZ AR, N B2 4k JHBRGE &
TR NE RS2 1.
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PR AR I 26 A ) 2 5 H AR IR S AR R G0 73
RPN, S SR AN ) R B AR SR
(high-affinity choline transporters, CHTs). HH i %%
12 1 25 8 [ K Ji% (choline transporter-like proteins,
CTLs) A1 AE 4 5 P A7 HL B 8 7 ¥ iz 4F K ik
(polyspecific organic cation transporters, OCTs). J&
E e 1R iEAE Michaelis-Menten #) 11 % 5 F8, {HX}
T EBE ) AN ) 22 AR, CHTs FRIBH S AT 2R
K N 0.5~2 pmol/L, CTLs [R5 &% K, WI7E
10°~ 10" pmol/L/K~F-, 1fj OCTs )55 M R 4L K., AT
DAL E] 200 wmol/Lt & 51 i1, AN KA 5 AEAN
Il FRIZE 2R o0 TR BRI SR A AN, X AE — e A
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P, XOFR A Nat M8k B JH B 3t 3
(hemicholinium-3, HC-3) U i IE B A5 2 4K .
AN A A IR IS R R (AR R i
CHT1. Okuda %5029 7k 2 thorp o B 7 K B
CHT1 ] cDNA, Fifi J5 A 4% 50 B . /N BLU&E 1)
cDNA. CHTI 5L KH R R T & Rmgeh,
D R Iy A FIMURE () AR BRI B 3. CHTIL
TR T LR A e SRS 2R b, i Dh e
PO T 4608 AR & B ACh. B8R Pfeil Z5207E |
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DL IPIRAS, 78 CHT1 al figfe AD EURHLEE
—HHEBLR, TRUITUE IR R LA
KN RG T DI M4k b, IS8 T
CHT1 1 2 IR0 58 46 (R b s ) Al 29, 24 BT 9
AD [HLEEFIA T S0 T — AN gy . BFR
], 4 ChAT Rk AN, CHTL MvE s, 2
MR UEARAR BE R 40 1E 5 TAE, K ACh (PR BUKT
PR E S, X — e EE EER T
CHTI [P35 3% ACh ()G B LA SR N 1R 5 fis A 326
EE LW EN. it — PR CHTL 2 IR EE &R
48 W 5 5 BA R GG IR e S ik A 3 1) 5% )
Ferguson %5 ™Iy B /N Bl CHT1 &8, g 7 —
CHT1 # R Z PR, AR, S48 CHT /)
RN AERTES BB AR NRE A 25, HEA]
HUARIRSIRAT E . WS H, JFER 4G Th g
SET, 0 H AR CHT1 /BRI i v HC-3 B0s P IR
B At UM ACh &5 BRI 2k T . BB 4t 2o,
CHT1 L& 51 SBIRGRE BT, 5 A AR
YA, CHT1 A5 23R 2 77 A, 4
wr: pha ezt HE I C(protein kinase C,
PKC) M1 &5 1 % M M (protein phosphatase 1/2A,
PP1/PP2A) 1K 15 (M B IR AL, 12 2% 1% i NEDD4-2
MGz Z AR A), Rassadi ZFPRIE T
o3 HEAHRE 52 A %) S fili il CHT1 A3 — AN 35 [ (199 775
YEF, DN GR G852 A T 4515 5 R 405 i Y
2 A2 K K ¥ (nerve growth factor, NGF)BE i1
Tl mr 2 44, dEm R — N s 5 3es, 7
TSl ET CHT s A . EHATERE, &
IR IESE CHT1 5 oAt ph 22346 S5t i is AR 6 W
(AR, CHT1 RS Ao 8 5 i /Ny rp sl 77 40 i
(AR R4 MR T, SRR AR F R A7 201
TEAH BB UL 3G 78 CHTL [ — R4 AT g
S T8 o 5 A R AT SR R, R ERA
CHT1 BT KL

FAE 20 40 70 FEACHE ), HRIE o B Y
AD R RN R 2 R IR e S A7 A SRR . 5 R
TR, AR ZIKFH IR HEZ AD —RIHAE
PEENLR. AR EZER R, AR 2k
W AR Z AD AHRHEFII I AL 50 1. (ERAb SR
FARN SR, A BT ARy 22 RN IR 55 R0 7 2 1)

NHARRE AT 22 o # A B 1E. IES IORFSIESE, AR
JL K2 53 1 KRR AR i A 28 e 330 LT IR Bk e o
(vesicular acetylcholine transporter, vVAChT) 1] fi %
o EEIZ, JE52M AChE W& TE. ACh B, M
RN B2 AR ) 0k R ARG BB, [k, AB
IR I PR ACh A . B MR, A BT
IR R G it (B 1), EFEAE AR X AE B HE R 4 1)
WM, CHT1 BN SAE B8R AR5 A5 2
M. HZ 2 1(presenilin-1, PS-1)54F & 5]k
B AD MEZER K, S5 REME ol T et
FEH ARy ML WEFTUESE, 1E PS-1 M146V %
BT, St ARG SRR ) FEIIHL
i, CHT1 A3 (1) e A ) SIS 25 BRI, XA
AIRESE PR =) ARy IR BB, A& N A A1 SEE R
L, AD Bz R E AR BE A 4 T R IR T
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PN CTLL Al G R0, BRI . LA ZE412R8
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(HILHIE 2y a % S FOCIAT AR R A g &
— VR AR ISR CTLs £EFNZ JURTANZ J1 R
M A A, S EMERERE . e
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Choline Transporters and The Pathogenesis of Alzheimer’s Disease”
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Abstract The deposition of senile plaques and neurofibrillary tangles in the brain are the prominent
pathophysiology symptom of Alzheimer's disease (AD), in addition to diffuse brain atrophy. Several lines of
evidence suggested a strong relationship between the degeneration of forebrain cholinergic neurons and
pathogenesis of AD. AD is characterized by the disturbance of forebrain cholinergic system and by the dramatic
decrease of acetylcholine (ACh), choline acetyltransferase, and a severe loss of cholinergic neurons. ACh is the
only neurotransmitter released in the cholinergic synapses. Choline uptake »ia choline transporters is essential for
ACh re-synthesis. Three types of transporters have been implicated in choline transporter family: high-affinity,
Na'-dependent choline transporters (CHTs); intermediate-affinity, Na'-independent choline transporter-like
proteins (CTLs) and polyspecific organic cation transporters (OCTs) with low affinity for choline. It has been
shown that abnormal choline transporters are involved in a number of neurodegenerative disorders, including AD.
The article aims to summarize the physiological role of choline transporter in the cholinergic system and

pathological alterations in AD, providing new insight into the therapeutic treatment of AD.
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