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FFZERR R OMEE (Fis0) « AR MR B OFHIREIE O 2 B L, R/ MaEA v 2o
—aF L NGF 2 X APt %2 5T L~ LT+ 5 Z L2 B E Lz, =aF U3/
RA NV ADRVABEBEC/MAEA N L ADORAZIE Lz, NGF (Z/hMafks v ~Xa
GRP78 O3 L& EF S CMIKRA ML AZEE - i L=, S 52, cAMP LUl %
EREELZ 7R3 R =aF RO T/INAERA NV RAEB#EIL, /6o T, 2
NS OER 27 SUE, AN - FESENRHD Z &R I NI,

WFFER R OMEE (353) : We compared protective mechanisms of nicotine and NGF (nerve
growth factor) against ER stress in PC12 cells as a model neuron. Nicotine suppressed ER
stress at the earliest stage, but NGF protected it through enhanced expression of ER
chaperon GRP78. In addition, forskolin which increases cAMP level protected it at the
earliest stage as nicotine. Therefore, the treatment of cells with all three compounds (or
factors) is considered to have an additive or cooperative protective effect against neuronal
ER stress.
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(1) EFEOHARTIE, AAOEER LS
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XUV VIR EOMRENERD L ) 2R
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S5 Z & &2 R L7 (Sasaya, H. et al.

(2008) Nicotine suppresses
tunicamycin-induced, but not
thapsigargin-induced, expression of GRP78
during ER stress-mediated apoptosis in
PC12 cells. Journal of Biochemistry, 144,
251-257),

(2) /MR, MENOEBECIRE DA K
DEHTHY, EHEONEEHOETH S,
INEAEA B LR LT MR ORIZEIZ T Y &
F AR A'E (unfolded protein) 23EFH L.
ANVAPREAMENDZETHY, TDOA B
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= ARF X Z S, ANy 1R %
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FATHERE & 1T e D, /R A b L R TRER
BI72 7 AR b — 3 R FEITHEARE O IFAER I S 75>
27> TWD, Thebb, BFEMT R F—
BT, AR EZN LI har R
U7 OERTO®H, I FIT7h6
cytochrome ¢ 23 &4, dATP <> Apaf-1
& I apoptosome KT HZ L2 Lo
TIEMAL &7z caspase 9 23, & HIZTFHR®
caspase-3 % IfF M b = ¥ = % .
caspase-3-activated DNase (CAD) 2k -
T DNA oWrAfbpsl &z s s 2 &7
MoNTWD, —J7, /MatEA b L AgHER
TR BR—= AT, /MEEKIZKHELTNS
caspase-12 (t  ClX, caspase-4) 7%, /M
KA N LA THREMICIER LS, 2Dk,
S k= RY T B0 cytochrome ¢ D
Z 4 X3 caspase-9 MIEME LI, FNLL
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7% unfolded protein % refolding 4% Z &
L0, MEEA N RAEIHEIT A2 LR L
MmERolz, —J, WG NP, =aF v
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L OB A  EH#EE 7213 unfolded protein
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(1) Y=Hh<A > tunicamycin (Tm) 72 & D
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EDINIARDN S D 2 2 2R 7 Bk L EA

2-deoxy-glucose 72 ¥ D 7L a— A kiKY
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D EWETR L. Western blotting 12X > T4
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ANFEF) caspase—12 DIEVELZFIND,
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mRNA @ splicing 72 E&H~ 5, LI ETHE
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=aF U RMHIREE O L OV T,
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TH=aF L OMREMENIICH D, b L,
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IR WVHER O I NV—T 3T L, =aF
COVERS, EREAEEAES,

(2) unfolded protein DOFEFEZ . /AT
FET % & A E E I MEHEE O R IK & A 'E
T& 5 CFIR (cystic fibrosis transmembrane
conduntance regulator) ® s 25K CFTR A
508 DEME TS (Xu, Y. et al. (2006)
Functional genomic responses to cystic
fibrosis transmembrane conductance
regulator (CFTR) and CFTR(delta508) in the
lung. J. Biol. Chem. 281, 11279-11291),
F7-. unfolded protein DO FEFE & OFHEI %,
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(2002) Functional ATPase activity of
p97/valosin—containing protein (VCP) is
required for the quality control of
endoplasmic reticulum in neuronally
differentiated mammalian PC12 cells. J.
Biol. Chem. 277, 47358-47365) DyEME.
ubiquitin—-proteasome R DIEMEE 2 FEIEIC
W5, EFL1 OWBETHLMMNI R sTz=2
FUBHEREBEME R L, siRNA 12X D
knock-down JEIZ LW =aF AERB KT
LI, BEOEREERIET S, TOE
HEOHURZER L, S eis T, Miamn
JEEMRD, SHlo, BENERE LGS
LEHE A RELRETREL, 97 1/
ERAN 2R ES D, L HEINIXIET 5 5
4y cDNA 7 u—7 L LT, ~URAEIET
v MMEED cDNA A4 77—k ek
cDNA %15 T, RROEERSIE 2 — RT 5
7RSI ERET D, FE N RTEE
HE ThHIUE, T —FX—AREND, FHIA
PEDOEWEBRER LT~ AL G L ]
LT D, Eio, MNAKBIEY 7, #
B RAL B ERT D, £, FBl/Malk
JTERHE CThiud, SHMIEBUT 2170
WIS FHENT S knock-out 7 AZ{ERLL |
T ORBIBIZFHTT 5,

(3) =aF > THE I, GRPT8 DR EFH-
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antagonist CIHEAZ HWCTHENT 425, =
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e h, REBREN TR HER T 5,

(4) =aF U AERNEREIZHT A/ EHEA
B AR IEREE, T BRBCAISRNTC cDNA
cloning CTRIET AN, TOEHAED KA A
Ui D . doninant-negative B EHE
SR ME S =2 F EREAEITKR
THHERETYVA T8, o, =aF
M acetylcholine Z &M (nAChR) °ZF D
THRD > 7T NMREEFE D agonist OfEME
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(1) == F3/haE 2 b L2 O E ¥ B
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FUAFER TR = A EET S &
R U, NS 7L Ofiric kv
V=S~ A vy (Tm) FERMT R =T AD
=aF AT X DMEIRE, = F F, g
XX\ GRPT8 DI B A A IR KRR
MWLz, L, 27Xy (Tg) 3
AT R R — 3 RZBW T, GRP78 FEH L&
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DZEMS, =aF Atk b Tn FERT R
k—3 Z3MHNCIL, GRP78 X W B D4y -1k

HRBE L D ZENRmBENTz, 20,

Tm FEMT R N— A 2MMHTE=aF
1L, FODEBMEC/MaE R U AFFERT R
—VREPHIL TWA Z EE R L, EHIZ

INARE R T R N =3 A Th D 0w iR
a7z, MaERER 7 caspase—12
DIEMALOF A ~T=, ZDOF5F. GRPT8
OFERERE, Tm 2 X 5 caspase-12 DOiEMAL
=aF3fdl Lz, S 61T, effector
caspase Td 5 caspase-3 IZBWTH, =

F N T (2K DIEMHALZMHI L, — 5.
GRP78 D3 HL EH-o Eiticix, BV —&EHQ
BTdD IREL (e, B). ATF6 (a. B). PERK
@3@@¢@%ﬁ§@@%9gmﬁﬁmﬁﬁ
4%, £% 112, IREI-XBP1 &R L
T, =aF %, Tm THE I D XBP1 DA
TITA VT EMHI LTS, Tg THEIND
AT TA T Lirdrote, 32 12,
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FE XN T2 = aF T WE LT,
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NGF 1%, /PR A b L A IZHT B B X
I cE g, e LA/NMAKRY v <1 GRP78
DFRBE N LS &%, £ U7 GRP78 APV
BAHARNREAE % refolding 52 L2k -

T, /DR A U RAZBB S5 Z &b
o7, U EDZ &b, =aF & NGF I,

PRSI IS T B/ AR A X & fH - B
ﬁ?é%%#ﬁ&é EMHIBH L7z,

(2) BT, =aF i kb T I IVIRER
KOO, =aF  OZFETH D,
—aF o7 EFLal) K (nAChR)
RLAH Y T EF L) URRES
L-VSCC (L BUBENLAKAFE T L2 7 T v R L)
DO 5Z T U7-, «-bungarotoxin (a7 i
nAChR antagonist). d-tubocuravine (FE4F
BB nAChR antagonist) . nifedipine .
diltiazem (L-VSCC antagonist). calbachol
(=2 F T EFLal URFER, AR
Vot rTeFral) UZRIRO agonist) .
muscarine (LAAL Y VM7 FLal) iz
BIKD agonist) 7o & & FAWTHNT 21T - 72,
FOFER —aF T LB, Tn FEA Nk
Z h L AOIHENEMIX, «TnAChR & L-VSCC
RS L TWAZ LR RENT,

(3) NGF 1T X B/l A N L A8 - BATEE
HIZBW T, /Mafks v ~a 2 GRP78 DFEEL
ZE B S5 & SRS ARAT L 72,
GRP78 &AL T D 7 1 & — & — DRI FARSR
Mr7no. ERSE1-3 ELAI/IEMARA b L A ISE
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HIBH L 7=, ERSE N NF-Y #& & R4 &
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NNGF JSEICEHBETHDLZ E b ooz,

(4) NGF, == F LISz, fIEH cAMP L
NE PRI T7 423 R/ NEEKA
N AZBETHZ EEHALNZ L, £OD
MEREIZ, NGF OFEIZ GRPT8 DI Z I |5
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%ﬁ%mﬁT%%@fbotouL®:k#
5. 7ANAaY A LA S
ANRR AN L A HNE] - BIEEERE Y. NGF 1T &
LEERE L 1T By =aTFr LRI/
JAR A N L 2D g BB T/ R A2 s L
ADFEAEZMHT D Z LV LT, /o T,
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