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WE: WEREALSERRARGHNERZI—, PERBIMEALGEGHE, 2% [ CRIZMA
(acetylcholine, ACh)E A MiJE ey @ pubhesy it A KA F, T 5% m Ao b oG IR s A C Bt 2 % AR (ni-
cotinic acetylcholine receptor, nAChRs)#=# ¥ #% A T B2 4% % # (muscarinic acetylcholine receptors,
mAChRs)% &, RstMiZmiaaydgsn, EtHF12£. L5k, 2 A RAHEFATEN, nAChRs5R
JRAR KR RS A %, B AR T R K A R F A A AL QAT A R AT A A E R &
Lo AT CHEML#AZ 5 38 54 f2 M0 % BE & P 69 4F AL BT 4238, A R H I8 06 77 3 o T e B Ae 2h
Yo by T+ KRR IE .
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Roles of acetylcholine signaling pathway in lung cancer
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Abstract: Lung cancer is one of the most fatal diseases in the world today, which seriously threatens human
life and health. The neurotransmitter acetylcholine (ACh) acts as an autocrine and paracrine growth factor for
human lung cancer, which binds to nicotinic acetylcholine receptors (nAChRs) and muscarinic acetylcholine
receptors(mAChRs) to accelerate lung cancer cell proliferation, migration and invasion. In recent years,
genome-wide data studies have shown that nAChRs are closely related to the smoking-related risk of lung
cancer. Therefore, the study of nAChRs is significant in the development of drugs for the treatment of lung
cancer. This work reviews the mechanism of acetylcholine signaling pathway in lung cancer progression,
which provides a basis for its development as a new molecular drug-target for lung cancer treatment.

Key Words: acetylcholine signaling pathway; nicotinic acetylcholine receptor; muscarinic acetylcholine

receptor; lung cancer
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NSCLCHIBITH R #E T L EZEM/EH, BT
AR ZE S VAT ZGHL ) 2 S e A LE S I )
FEEVR T I8 T A WAR ZH L R 258 . ST
Tl (acetylcholine, ACh)/E Ay X 25 2 20 i ] [l 44
LRGN KRB ZE T, W L8 E 62 K
(acetylcholine receptors, AChRs)/ 32 2 7] LA
Kz u AR R @S, WiTiEs). O
., THA. PPN EAD 5 =AY . AChRsER T1E
HX S REMINEME RS, B EMHE RS
P LA B Sk R E SR A B RE AL, IBAEN
EAFEEFRTZEKE, ACMEHT Z, 5
AChRs&5 G- A FIR A 20 B B9 5E . AT
I A8 A 1 M B B2 -] 5 4% 4k (epithelial-mesenchymal
transition, EMT)Z 2%, 7EMijEH, AChilid 5
JR B R 2, 15 REL Bk 52 48 (nicotinic acetylcholine
receptor, nAChRs) & B 6l 8 £, Bk AH 55 57 14
(muscarinic acetylcholine receptors, mAChRs)%%
A, (Rt 4R R T AR, RIHACKHE 5id
%2 5t R E . ARLRIR T AChE 5 RGAEN
gk T AE I B, il 4y BE SR 254
I Tt B A B

1 AChii B i K H e Fifvss o R O A1 1E A

AChFIHTRAE B AR A H Rk, W
filfiv &M BEAR. k. BHEE. N KU
g, TEIHS, AChYE 48 MR 55 53 b AL K R 7
KRR, WHAEES., OB . Bl
SRt e ThEae . R B G R 1SR
flE AChoe AChPEH B & Mt % # B (choline

R 2. £ R
A EEA+ R ACh

PRI 2 P 55 RS It

e

acetyltransferase, ChAT)HIEH Tt JHBRFI 2 B4l
filg AZELR BT B B P £ 19t 3 % A% B (carnitine
acetyltransferase, CrAT)ffE{b & AChY . & i
ACh# # I ACh¥#% 12 K H (recombinant vesicular
acetylcholine transporter, VAChT)ifiid Py 74 H i
fEEFY, JEgemB . RS, Eik
A F OB BCR 4m i AN . 41 A ) ACh S 4T
Al EHInAChRsFImAChRs4 4. i & ACh#H: 2,
Pk JE 5 B (acetylcholine esterase, AChE)AI ] BEAH
T liE B (butyrylcholine esterase, BChE)id\is [% fif A
S RE B o HH B i IH B A% i2 ' 1 (choline
transporter 1, ChT1)¥%iz R4, #HATH—%
AChHI A Hi. NI %12 8 H A8 H1-5(choline
transporter like protein 1-5, CTLI1-5)7EdEf#ZE 04
¥ P L 58 I % G 1) 4 o ol ) e ds R HEAE
ZRE A LB B 7 #5124k 1-2(organic cation
transporters 1-2, OCT1-2){i ik AHBE AT AChTE it 24
Hh X )z ()
1.1 ACh; B 7£ fifi 2 20 A H 1 414

AChEZE HChATHEL G A, ChATHE AL
A ki DN S V1 G o & At T s 1
B JEARIE W A M B R 4. IR SR B
J% 41 ffl (bronchial epithelial cells, BECs). ChAT7E
BECs I3 IE 2 E Ry JE ) 5
Je ity T ALk A K K F--B1(transforming  growth
factor-B1, TGF-B 1) H /i Iig% (lung
adenocarcinoma, LUAD)4H I+ ChAT/K -, it
AChZE AT it 40 B G 58 . ChATHE 15771 BW813U
FE N\LUAD#R R AT Ry E Y, R

L ST
WL B T

EBK
LT AR
£ommm Ns, ACh e 7 iy
\ ik J e T HE i i it
’y . =1
<« ACh
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I ChAT 1) 3R 1k 1T B8 A& N Rl 68 (196 7 SR i 2.
—. VAChT#:iz i WACh, 5 il & 4 5 A< i
HIE, FBARALIRGAIET-Y . VAChTIR R IA
NERAER JE A 55 1 2 8, T B 5 AR, it
B AT AR B 3 . AChEAMY 2 5K i
ACh, TETTAMET.. S5 500 K Mg ik e vh
RAEVER" . AChETE IEH ANt 41 4 41 i (human
lung fibroblasts, HLF)H1 4L TIK/KFRiE, MAEA
JOVE T BN BOIRAS R, AChERIRIE K TF & .
AChE @ i & 4 0 T 8 A B0 DR - LRI 5 3 e
ZIMEAER, ek T/ MR K. #ESCC-L
i, AChEHIZRIAFEAT, WT/MERA, Mt
JiyRg 4 i 1 55 1. AChE B30 74 3 AChE £ i 41
Mo 2Rk, 1859 T ACKE MRSt RAE, [RIA 1
SEAChERIMEE T-/E R . AChE B 77 vl 1 Jy 2 —
2y E S HoAth o TR R WA R, R il
BRI R YT B 2 —
1.2 B EEMERP A IEEE(ER

MR Z ACh I RT AR, Jifides 41 i H B K 7 T
w4, ETBR S R I CTLAE & Ff S8 7Y f 38 B A fi
Rz RIE, B B N R IR A
71 BT 41 A 41 A BEBR 1 R . CTL 15532 BH Bk
B SEAIPE . Na A0t A p HAR M 10 R 2
CTL2MAE & PR AL 28 B A MR i Rk, 1
W2 bR i . CTLIAICTL27E A2KSCLC
FILUADH A S HEBEELIZ , o8 240 it JEL Bk £ 341 338
5, REHHCE P S B (1 - RERR) )32 FH T a1
e ARG 000 AR 9 U0 o LTl e A Tl M R R
TRy, T AR R I 24 4 2 3 3k 7R AR AL a4
WA AR, —RBABTACKhIF=4,
A1 i 4T B P 00 RS 5 B IR R BB e s B
1E Nl it R v R PR AR, DN 25 R S
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1.3 AChif B Fefi e it B P Y MEF

TERfRE T, AChH 23 hn, 2 3t fifies 41 A
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(matrix metalloproteinase-9, MMP-9)f{1ZRIA I TR
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TENEIEM TR MEERIEEEEM, B-
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BT % FnAChRIE A, nAChRZ: 5 il 83 41 i 3
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EGFR4 2 B2 Il 411 57 (epidermal - growth factor
receptor tyrosine kinase inhibitor, EGFR-TKI)i% S
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2.1 05-nAChR 4\ il 4 i 0 R ki A4l o =
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CHRNAS 5 it AR AN JE o T Rt BEAR G &
TR AT AR 7T £, aS-nAChRENSCLCHI A
AR R YIR L. 05-nAChRA S B T A 56
i S8 160 ) A R B, 05-nAChRIE It #iE TAK 2/
STAT3/Jab {5 Tl s, (Rt Mim A e e . 228
A G W63 272 G R 9T PR B R IR T
NSCLCI)— P w697 J7i% . fELUADH,
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20 SR B AH OGS DR (4R B L B ER I D1 E2AID3) )
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IS, A A Il oS-n AChR AN Survivin [ & 12k 7] 58 4
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it v LA BB
2.2 o7-nAChR{E#H B T HXMELZ £ &% R

IR A, a7-nAChRZ 5 J i T A5 il
ARG AR B T Ha7-nAChRE &, &
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FIKFE Fa7-nAChR L, a7-nAChRJG T3 %
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WRE AP 6(lymphocyte antigen 6, Ly6)5s
I F I AEnAChR AR AT 7, S R 72 Ly 6/4
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mAChRs 2 —Fi G R B % 14 (G-protein
coupled receptor, GPCR), f#7EMIR. M2R.
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PE, MASZART] LUK ESr 922K MIR. M3RA
MSREGqR! & B EK, s IEREC 54 = IRV
WEfE 5B, M2RAIMARSZ /A 5 7 H % 8 & BUR
MIGL/OE FIEEE, F0il IR PR L EEE 1. M2 4k
RGEFTZRMThRE, BFSOEEYE. ETH
WU 4E . S AR AR
3.1 M3R4 S A MR TR

M3RTE i 4 i ik . MBRIIZRIE S R 4>
. Ki67#Rik. Mg R/, BB E DM
o MIXF T 141, M3REIFRIELE T HAA
NSCLCH TF . 5{EM3REIEMNSCLCHEHH
b, BRIAM3RAINSCLC 3 i J00m A= 17 11 Fn s
AFIEARST . fEHS241Mu T, AChEM3RE A5
FMAPK IS AR N A5 R B (0 T s, (gt s 40
MR, 215 Ml 40 i i B P AR 2800, ke
ARGk S — PR BB 1), TEAS49ZH i, RE2
BB BT T 9 Smad ATERKGH %, H 3/ IS TGF-B1
AMMP-9 | FSEMTIERE TR A 8. k
ELRE B A 4 2 E EMIRAIMBR A 5§, MIRFEHT
FIUR A 7~ FIM3RAE P )4~ — 8 5 S L -N
F: K B¢ (4-diphenylacetoxy-N-methylpiperidine-
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MMP-9ff1 3k, MR . M3RE R
KK F- 52 (epidermal growth factor receptor,
EGFR) ] i [ {2 e (R 6 5 A5 58, 5 e T
IS, R, M3RATRERCA R VA T R
Mz
3.2 $B[EM3RHADFI ffi i3t fR

M ZBERRIRAE 5 R CH ZH FHEH
VIR, AERE R PEMSZARSE HUFIBTHE S BE AR /I
o1 Mo il e 40 BRI YS 77, BHWTTGF-B1%5 3 I AS49/it
JE AN EMT )0 B A M3 R $ 077 ¥R AL 4
(aclidinium bromide) 7t AZENSCLCH &I Hi IR 1
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