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[ ABSTRACT ] Excellular senile plaques deposits and intracelllar neurofibrillary tangles

are the typical neuropathologies of Alzheimer’s disease (AD). AD is also characterized by

cholinergic hypofunction in hippocampus caused by basal forebrain cholinergic neurons (BFCNs)

dysfunction. This review focues on ACh neurotransmission, BFCNs projective system, the

regulatory roles of BFCNs in cognition and the progression of BFCNs dysfunction in AD.
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KGR NI REFNA Ty S o SR, 3X 26 25 4 Y I IR
BT BCRATIA 20l 5 LR I B 1 (M e AK) IR 97 )R
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Fig.1 Schematic representation of biological aspects involving acetylcholine neurotransmission

Acetylcholine (ACh) is synthesized in cholinergic terminals from choline and acetyl-coenzyme A (acetyl-CoA) catalyzed by

choline acetyltransferase (ChAT). ACh is then transported into synaptic vesicles via the vesicular acetylcholine transporter (VAChT) in

synaptic vesicle membrane. Depolarization of the presynaptic neuron induces ACh release from synaptic vesicles into the synaptic cleft.

The binding of ACh with nicotinic or muscarinic receptors leads to either stimulatory or inhibitory responses. ACh is rapidly hydrolyzed

by acetylcholinesterase (AChE) in synaptic cleft, releasing acetate and choline. Choine is then reuptaken into the presynaptic cholinergic

neuron via high-affinity choline transporter 1 (CHT1).
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ST ECR Tz, RS 5O E D RE VR Y %) P R A B 2
) nAChR . # . 7E 1 iX #f 22 R 48,07 nAChR |7 {2
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MR S 0 S ACh MBI, IS
S5 G0 R L 8 B R OR Y R SR HE S T S
N GBI R S 2 T A 28 0 1 25 1) A A, 0 R K Bl 28
WML TT, P AR, 456 a2k smsE
BTS20, BT N 51 % B BFCNs £ 55 1) 2 (6] 7 A I
AL MR —E S S, B - 1S
el fi it 222 DG AR S v ) A0 A2 w2 Al o A, B T 4h
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Fig.2 Projection patterns of basal forebrain cholinergic system

Cholinergic neurons in medial septum (MS) and vertical limbs of the diagonal band of Broca (VDB) project to hippocampus, whereas

cholinergic neurons in VDB, horizontal limbs of the diagonal band of Broca (HDB), substantia innominate (SI) and nucleus basalis of

Meynert (NBM) project to olfactory bulb and cortical regions. Cholinergic pontomesencephalon neurons include laterodorsal tegmental

(LDT) and pedunculopontine tegmental nuclei (PPT) which project to basal forebrain, thalamus, and hypothalamus.
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A X nAChR 7E25 [ A2 B9 /E I BF 72 45 R IF A —
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R 1 A R A2 T sR T AT BT
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G i 7T 9 e 1 3 R LA R v 0 I ) 4R S0 2011
4, Zhenglin Gu 1 BAFI FH G5t 1% 4 AR 45 G v il 33 ) BH
7 MS X JIH B 5 fl 28 o0 R TR CAT XS firh AT 98 4
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BOE 5] & B BTN M1 AChR 380 4% & 19 SK. il
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B AN, WA WS HRIE «7 nAChR AJ DL i £ i B 5
1) GluAT SZ A1 223 0k 1 i g T b 28 e ] 1) 58 fb A%
#59, 2015 4, Martinello K [ BA % 31 3 JiS 1 15 JIF 6k
AP 22 T 5 300 B 3 Ao 398 o 0, 240 if B 2 1) 24 A 1R 5 |
& DG X LTP, I Hix —3d 2t M1 AChR /377424,
WA BF 5T 22 B, BT mAChR fEf% 40 1 i 5 [X. AMPA/
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[R5 . AChR (M1 AChR,a7/a4B2 nAChR) I fHESE & Al
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fe. N, HAb IR RE#h oo W HLHI T B 525 5
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4.1.1 ChAT 5%
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RANFT DI REA CE R IA T RE LS5 o 8 DAFEHR
i, AD B g G5 e H A 2 ik X ChAT B9 {6
PETZ T B, AR AT 5 9 % 00 7™ 5 R B 5 0 2 1 OE
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JiH ChAT 15 P B AR BB % 3 8500 e A 5L A B 55 5 A
HISRERERS T (A 2 E B AR SIS fBATIA
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TR FA RN By e () B AR T 2 8k 2 0 SCHRIESE 3
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{HAEAE B S 7 DX 2 S, B0 2 2 TR B 50% , T g o
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¥y FEE 111 (B-amyloid protein, AR) # i eyt iE! ', A
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R 1 ) 2 2 5T PR 7 2 o 2 I IR S

JEF BUA W 58 BGRB8 n 4 i 2% T
CHT1 MR IXFIGEVER 259 A Bk AD B3 1A Al
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S, — T e X LA BIE 1 8 Ao 0 B e ) CHT 1 4 5 ek i
A, 55— 2 T N AR R 24 R CHT L 1940
BLROTL AN, T R, BRTA % AD Bk T
CHT1 9 55 e AR B G R AEAR S HEA T | T A 1 22 00 2% A
i, ZH N CHT [ 9 fl ji I 9 5 1. DR, 7
P25 DO £ 38005 TR ZS R L AD i N CHT1 45 5UIH 5 1
B 75 [RIAE T A B — 2459
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ACh Z 5\ HIIRE A 5 8 T AChR 37 = 4
1 2 i J5 %0 . Counts SE 1 BA A FH 240 it 35 K] 2% 35
TS 5 BT i e B AD FB 3 56 P i i JIRL B B 4 28 00 1N
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