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AR S R AR SR B it (PR SR B R )
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#9$% : Propofol i&, GABA =#A% IGMHAL UMREEN 2 /R iR NRIESE ©d 5. BIFE, R
WAEH OZ 2T, BB 2 S80I REER2NEH S Tw 5. #lEERENEH OB
Pl LT, KINOMRHRBENEOMHIEHB L OMILA P L AR TR b= ZOMHITEH
A, BOLNTWAEY, FHIIAHOEEFTHS., —FH, =177 V—3MBHER Y 8
2B OB S TEEEARE T, JURIFOEL Y X7 2L LT, EERMEARoE oM
FICWHDEGHRTH L. T2, =1 77V —R@R 7RV —= 2D XS 70 sy 5 AHH05E
BT HIENTE, TNICID S FIERRBICEET L. £2T, AW TIdE Mk
IEMI N E SH-SYSY il 2 VKSR EF I A — b 7 7 ¥ —12xF 3 % propofol DRI ZENEH
DEHE ZOMEMERFEZHAICT L2 &2 HWE L. SH-SYSY M2 FBS A& AR
THAEL, A— b7 7Y —%#F5 L7 Propofol 12 05 uM, 1 uM, 5 uM iEE%, 1 ~ 24 B
MUE L7z, TR M= ADOFHIi & LT caspase-3 ifiEZ2MEL, £ — b7 7 V=D& LT
FE pe2 BLI A=+ 77TV —2WNLC3-TIE2MEL7. & 51T cjun N-terminal kinase
(JNK) YV v E{bies X 8 AMP-activated protein kinase (AMPK) &Pz Ml L, fiEWN
Cal?'LNIVOEFHZBL L7z, REREEBRICI VA - 7 7 V=25 LML, FBS
CAT R AR THAAE L7 I B, MR p62 1T L, LC3 -1 @3B £ O caspase-3
Y, AMPK , JNK V) Ytz L7z, L2 L7255, propofol MLiEid, KRFEBICE A4 —
N7 7V —FRTRD LA p62 ZHHI L7z, E512, =77 V—=FFI2X b Bm
L7:LC3-1, caspase-3ifM, AMPK, JNK YV YEE{tiZ propofol LEIZ & WA L7z, T/,
BN [Ca®* ], L Xvid propofol ALEIC & DA L7z, DL XD, propofol I3RS FHFEMEA —
77 Y—=IZR L, Ml [Cat ] ZiA &4, AMPK G LB X OV JNK U~ BR1LHE % $1H)
9 % Z & T, phagophore I Z#IHI LA+ — b7 7 ¥ —FI X 2 M6 E %2 06 L 72,
Propofol 137 K b — ¥ ARMRILA b L 2 x4 M REEH 2R 7217 TRAAF -7 7
V=L ARG E I LT M REIER 2R L, propofol 2SZHMIER 2635 2 &
ARENT.

F—7— R REEFEMA — b7 7Y —, propofol, fRARENEH

Propofol i1X, GABA 7= +Td» Y, T,
4 B R D HEFE & SEER O 72D 2R i L A FE R
PERE, FIRNIREEEECTH 5. Tz, JL4FE, FRFHE
DA, BRI 72 &80 2 Bl i e H
MEH ShHE SN TWBEY, Propofol 12, GABA
ZHRRERTLL, kg~ Cl- Ot A % &S
5 Z LX) ARSI O MBI DM iR 2 5 | Z 5 2

LA oWl 29 5. ZOEHICE Y, KiKo
AR B 2 PIHI 5 720, INAEZEIC BV C Al
BREEEHZRTIEPMESIN TS, T2,
propofol ix, MFAHN TV —=F I HNDAH XY V% —
ERDEALA ML RAEEGR L, MILREE @
TWaYY, EEZER I, Mlasto vy 3 Vg
BEHN LS L, NMDA &K Z MM T 52 LT

HALEH
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Sl 3
fMFEZ T ZRZ T L FbNLTWw5b. Propofol 137
V=SV ANE—RTHIEILLYV VY I VD
D AABERE Z 51 L, NMDA 2441 % $ni)
LA e 2Rk U722, £ 72, propofol 1%, 7
A= ZMfaFE 2 3 L, M tREEH 2Rd 2
ENHIE SR TWBLY,

F—hr77Y—1E, Fur T LML 72
HRISED 1 2THY, HUROEfFY AT HEL
T, g R EE O LHEDO EGHS T
HH, F— 177 V= EIAEE o MK
Gk, LT A2 LI X D EEEOMRICHEKT 5
A, ARSI oM 22+ — b 7 7 VU —id, AR
WG E 52 559,

Propofol ®F — k7 7 I — 2% $ 5 EAE OS2I
B ENTwD. Ty MEILE 7 )V ~® propofol
WX, F— b7 7 V=2 LSO EY 4 X
OAMEEIR LY, in vitro BT, B@ERILKEF
WA — b7 7 V=il &Ik L, propofol

SHIRBPREER AR L7210 L Ladss, (K%
FRIZEIDA -7 7V —%F5 L7 COST N

2% LT propofol iX, +— 77 YV —%&fEE L7210,
Propofol 134+ — b7 7 V—1ZH L, SF&F /EH
ERTEITHS.

F— 177V —DFEBRIIBWT, Ml EERD
ATA ¥ 2= 3 v LEREIEKEREL — b
77 V—invitro ETVEHNWTOF - 7 7T —
FHEEMBREEEHO®RE XL HB. LrL, &
BT REIV B RDLI LIE, EXObW:
B, X YEKIGEVIRETOF— b7 7 V—FRE
EZ, REFZOMEZHUERIRE COME 724 — b
77 V=R TR, AT, KEETEH— b
Ty V=%, KEEFEUEA -7 71
*3 % propofol DML EERH OA L ZDVER
BEZHLPICTLIERHME L.

MRAE&E
1. WFZEm kL & Mk 22
SH-SY5Y #iffig (& bApfE3FHliig © EC-94030304 :
The European Collection of Cell culture : ECACC,
London, UK) %A L, 10% Fetal Bovine Serum
(FBS : Life technologies, Inc. : Carlsbad, USA),

Antibiotic-Antimycotic (Thermo Fisher Scientific
Inc, MA, USA) &4 D-MEM/Ham's F12 Medium

#®

2R
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Z - A3H

(FoehisE T3EpRNatE, KB T, 5% CO, 37T
WCHELE = 77 V—1REEHZRT
rapamycin (&, Abcam Biochemicals, (Cambridge,
UK) X 9K L7z, Propofol (2, 6-diisopropylphenol),
dimethylsulfoxide (DMSO), dithiothreitol (DTT)
AR TR (KBR) KD HEAL 7.
C-jun N-terminal kinase (JNK) inhibitor T & %
SP600125, protease inhibitor cocktail (PIC) &4,
phenylmethanesulfonyl fluoride (PMSF),
deoxyribonuclease (DNase) 1%, Sigma-Aldrich Co.
(MO, USA) X A L7, Propofol & rapamycin
([Z DMSO T1mM Z/ER L, WofRfr L EBROR;
B TINER =35 [ R DA

2. =177 V—-0OFRB X UEDLE

F—h77 V=& FBSAH (FBS (—)) @
D-MEM Ham's F-12 medium T SH-SY5Y filfig % 1
~ 24 W HIBE A LiF% L7z, FBS (=) OATH#%
L7-/fa% FBS (=) control & L, FBS &4 D-MEM
Ham's F-12 medium TH;# L 7-#Milg % FBS (+)
control & L7z. Propofol 3 & U rapamycin & FBS
(—) ® D-MEM Ham’s F-12 medium T & & 12
ARE L, R E L7z, F 72, SP600125 13
W RLiE o 1 KRR ATALE L, £ @ % propofol
7213 rapamycin & FLALE L 7.

3. Caspase-3 ifiTE Dl %

SH-SY5Y g 25X 10° cells/well % 6 73 collagen
coated dish (ASAHI GLASS Co., Ltd., Tokyo,
Japan) T 24 WiR%538 L 72, Propofol (0.5, 1.0, 5.0,
10.0 uM), rapamycin (2.0 uM) , SP600125 (JNK-
inhibitor) (1.0 uM) T 24 KeRIEEEL, Mgz &
&0, PBS (137 mmol/l NaCl, 8.1 mmol/l Na2HPO4,
2.68 mmol/l KCl, 1.47 mmol/l KH2PO4, pH7.4) 12T
P L, Cell lysis buffer (DTT &4) THIER
WaEd L7z A E AL caspase-3 DIEE TH
% N-acetyl-DEVD-7-amino-4-trifluoromethyl-
coumarin (Ac-DEVD-AFC : Kamiya Biomedical
Co., WA USA) ZHWTHEENERZ L7,

4, F—1+77 TV —2ANLC3-TDOWE

SH-SY5Y #iiE 4 X 10* cells/well & 96 7K collagen
coated dish (ASAHI GLASS Co., Ltd., Tokyo
Japan) T 24 I [ K5 # L 7. Propofol (1.0 uM,
50 uM) T 3 KR, accutase THIIE% dish &
D1ZAHL, Muse Autophagy LC3 Kit (Merck Millipore
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Corporation, Germany) ® 71 kI — JLIZHEvy,
ot — b7 7TV —2azdiB L, HiLC3/Alexa
FluorR555 ik # W TH— b7 7 TV — A NEG
¥ FE % Muse cell analyzer (Merck Millipore Co.,
MA, USA) 12 C#llE L7z,

5. MM p62 e

SH-SY5Y iz 50X 10° cells/ml % 6 /X collagen
coated dish (ASAHI GLASS Co., Ltd., Tokyo,
Japan) T 24 Bp 5528 L 72 1%, propofol (0.5 uM,
1.0 uM, 5.0 uM), rapamycin (2.0 uM), SP600125
(JNK-inhibitor) (1.0 uM) THizEL, #Mildzrx &
D, @Ol EEAZIET PBSICTHEL,
RIPA cell lysis buffer (PIC, PMSF, DNase & £ )
=N A MR A 2 472, B EARE p62 ELISA
kit (Enzo Life Sciences Inc, NY, USA ) &7 1 b
I—VIZHEWilllE L 72, 72, Bio-Rad Protein
Assay (Bio-Rad Laboratories, Inc., CA, USA) T#&
HE=Zx11o72.

6. AMP-activated protein kinase (AMPK) 1514
HilbE

SH-SY5Y Hllg 25 X 10° cells/well % 6 7X® collagen
coated dish (ASAHI GLASS Co., Ltd, Tokyo, Japan)
T1HX®L . % o #, propofol (05 10,
50 uM), rapamycin (20 uM) T 1 B[, 6 K¢,
24 WEREAE L, Mgz & e, mllL LiE
AT, PBS I Tk L, cell lysis buffer (PMSF,
leupeptin, pepstatin, DTT &4) % Il 2 M AR
%7 M v WX AMPK Kinase Assay Kit
(Cyclex CoLtd, Nagano, Japan) @71 b 32— {2
PEVIE L7z, F 72, Mg B ¥ #E Bio-Rad Pro-
tein Assay (Bio-Rad Laboratories, Inc., USA) T#&
HE®Z1T-> 72,

7. MAPK V) Y bRE DM %

SH-SY5Y #ifg 1.0 X 10° cells/well % 96 75X colla-
gen coated dish (ASAHI GLASS Co., Ltd. : Tokyo
Japan) T 24 K538 L7z, Propofol (0.5, 1.0, 5.0
uM), rapamycin (2.0 uM), SP600125 (1.0 uM)
T1RME L7z, 2ok, PBS TR, e
WCHE L7 BEfk, ¥ L, Cell-Based JNK
(T183/Y185) ELISA kit (Ray Biotech Inc., GA,
USA) 12TV YMIb & 1L7z JNK B X O total JNK
#PE L7, INK OV YEfbikiZ ) » #1L JNK &
total JNK O¥iE o b TGS L 7-.

209

8. MifaN Ca?* ([Ca®*]y) WE

[Ca®* 1, &V AT /R3E Fura-2
AM % i v 7212, SH-SY5Y #ll §2 13 Hepes-Tyrode
buffer/0.1% BSA (140 mM NaCl, 2.7 mM KCl,
1.8 mM CaCl, 12 mM NaHCOs, 5.6 mM D-glucose,
0.49 mM MgCl,, 0.37 mM NaH,PO,, 25 mM Hepes/
NaOH (pH 74), 01% BSA) T&MEL 72 4 uM Fura-2
T, 60474, 37C T loading L7z. iy [Ca®*];
FREZ{LIZ Meta Xpress Image Acquisition (Molecul-
ar Devices Co., CA, USA) T, Fura-2AM D3t
7FrnEE L7

9. #Et - AT

MM LEL e LT, 3HU Lol (£HELE) 1%,
one-way ANOVA THERIZE VDD 55 &9
%L, w2, FBS (=) control #2a » ha—jL&
L T Dunnett’s test # 17 > 7=. ¥ 7z, 2B LI
unpaired Student t- RE Z 1TV, FNZFiLp < 0.05
rHEE L7

f& R

1. Caspase-3 {f1:\ZxF3 % propofol DFEH

Caspase3 X7 R b — Y AEHRKICBIT S
Ty F— HAN—ETHY, ToOWMITE
b= 2D JLHE %R F. Fig. 12 propofol (0.5 ~
100 uM) % 24 WERLE £ @ caspase-3 TPk % 7R L
72. FBS (+) control ix FBS (—) control {21,
HELRBYVERL, 7TRN—=VRAREIR SN
F7:, mTORMEFEHTH Y A — 7 7 T — LM
2SS ST v b rapamycin (2 uM) D WLED
&, FBS (+) control & [L#£9 % & caspase-3 i&ME
OWINH R S 7. Propofol (1.0 uM, 50 uM) AL
1% FBS (—) control Ll LA E LR ZRL,
7R —= T ZAEHIER 23R 5 L7z A%, propofol
(100 uM) AL Tl caspase-3 G HEFIHIVEHIZ R S
Nhholz. ThED, DO TIX, propofol
1205 ~50uM ZHwh Z & & L7

BlZ7R LT, 3HRER & v ) IR RHERE 212
BWTYH, caspase-3 Gk, FBS (—) control T
42.60 £ 2.47 nmol/mg protein/hr #/R L, FBS (+)
control 1%, 27.13 £ 3.79 nmol/mg protein/hr Z 7~ L,
caspase-3 I EIR 558 57z (p < 005). 3 Kf
B ICBWTD, FEBT O FBS Bk & v ) ik
KEFMTT R b= ZMBGEIFEIN TN



=

2]
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*p<0.05 vs FBS(+)control
# p<0.05 vs FBS(-)control

w B vl
o o o

nmol/mg protein/hr

N
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10 f

rapamycia - - - -
propofol (tM) - - 1.0 5.0 10.0
m FBS(+)m FBS(-)
Fig. 1 RREFEMEA— b7 7 V—MHIIZ BT 5
caspase-3 {ii P23 % propofol DIEH

Caspase-3 it 1%, 2£% Ac-DEVD-AFC % H v CilllE
L7:. FBSA&R: %M (FBS (—)) T 24 MRk
D% caspase-3 Tt ftlE, mean=SEM. (n = 6-24) T
F R L /2. Propofol (05 uM, 1.0 uM, 5.0 uM, 10.0 uM)
EFBS (—) Bl

#:p<0.05 vs FBS (—) control (one-way ANOVA,
followed by Dunnett's test), * : p<0.05 vs FBS (+)
control (Student t-test).

+ R
0.5

BB DO A TOREFEE W
) MER KRB E D DAV N TH B, A
JatEeETFTVELTHEHTHS & Ea?bﬂf’ ¥ 7,
SEE A4 v Fa2axX—3T 3 VIZBIFAFBS (—)
propofol &, 1 uMALE TlE, 33.37*=0.32 nmol/mg
protein/hr, 5 uM AL & T, 2653 =224 nmol/mg
protein/hr (p < 0.05) & FBS (—) control (42.60
+ 247 nmol/mg protein/hr) (ZIbX, HE LR
75‘ R bz DlEl, b ivbitid thapsigargin #%

BUNAEA PV AN TEHT R =Y AT S
propofol DYERIZ DWW THER L 72. Propofol (1.0 uM,
50 uM) &, thapsigargin (& X 0 G AL X A7z
caspase-3 & A B IZHIH L 72, Propofol 1 /)i f&
xbvx HREEMEEEDOATEL, F—bT7

I3 BN E 2 S i L 72,
2. LCS—H \ZHR9 5 propofol DYER
Fig. 2 12 propofol (1.0 uM, 5.0 uM) 7% 3 FF [ AL

7%, FBS BrFEH:281%,

BEOF—bFT7 7TV —2HNLC3-UERLA. <
r2a8F— b7 77 —=12BWTIE, LC3-172%, 7%
AT 7FINITE ) —VT I (PE) GRS

THELC3-I &%, F%EEHE‘E/%— A= A
LAEICEREIEOLNS. LC3-IOEIZE -7 7
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# p<0.05 vs FBS(-)control
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Fluorescence intensity

10

0

propofol (uM) -
FBS(+)
Fig. 2 REFEMEA— b7 7 V=M BT 5
F—1+7 73V —=2HNLC3-TIIHkF % propofol
DM
FMLPY LC3 -1 1%, anti-LC3 Alexa Fluor555 conjugated
antibody # iV, ¥ —bFr 77TV —2 %MWM L, +—
b7 7TV — ANOHEOUHEE 2 W E L 72, FBS A& :
W (FBS (—)) T24WMEEHROF -7 7TV —
AP LC3-Ttild, mean+SEM. (n =6) THERL7Z.
Propofol (1.0 uM, 50 uM) X FBS (—) ¥:3Eig I m
L7.
#:p<005 vs FBS (—
ed by Dunnett’s test).

1.0 5.0
— () E—

) control (one-way ANOVA, follow-

IV =AM E DB 2R 728, LC3-T i3,
F—Fr 77V - —Hh—L L THHEIRLTY
%9 REETIE, $LLC3/Alexa FluorR555 Hifk
AWTC, A—=bT77 TV —2EHME -
77TV — ANOHOUHEZ WE L7z, FBS (—)
control IZH-X, FBS (+) control i, #IGHED

BEREVER SN, FBS KR L AR
Bt — b7 7 V=2 RESIE. LIALEDD,
FBS (—) control 12kt-X, propofol (1.0 uM, 5.0 uM)
WX, F— b7 7 TV — ANEIECHE O A B K
AR SN, propofol 12 X DR F I F — b
77 V=3I s ne.

3. MR p62 (2% 3 % propofol DAEH
P62t A MY =2 1ELTHIGNTED,
RAEVEICHEI T AN Y V32 TH 5D, HEN
p62 DK T, p62 234 — b+ 7 7 TV — L FHER
WCRAEL 7272012 — b7 7 V=20 L7z b D &
WM, MEA P62 DMWMIEA—F7 7 =7
WHLTW2 LR S TWLI® Rig 312fK%
FEHEMEA — b7 7 Y —MIFEIZHF % propofol (0.5
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p62
60 1

O3hr incubation

B 24hr incubation #

50 1

40 1

30 1

ng/mg protein

20 1

10 1

[
rapamycin - +
propofol (uM) -

- 0.5 1.0 5.0
m FBS(+)m

— FBS(-)

Fig. 3 EEEFBUA — 7 7 ¥V —HEHIIC BT 5
HNEN p62 \2xt3 % propofol DI

BB p62 1%, F— 7 7 TV — AR L,
F—1 77 V=X D HBERH SIS, Ml p62 ©
WAEA =T 7 TV = LB O 72D E St —
N7 7 V—OMREIHER S B, FBS ANEHiai (FBS
(=)) T3, 24 RpRIRE2EHOMMLN p62 fix, mean
+SEM. (n = 6-58) T /R L 7z. Propofol (1.0 uM,
50 uM) & FBS (—) RrsilciEi L7z

#:p <005 vs FBS (—) control (3 ¥;[#%53%) (one-way
ANOVA, followed by Dunnett's test), * : p < 0.05 vs FBS
(=) control (24 F5I%538) (one-way ANOVA, followed by
Dunnett’s test),

* 1 p<0.05 vs FBS (+) control (3 Fpfij%5#E : Student
t-test), 81 p < 0.05 vs FBS (+) control (24 H#s#E ¢
Student t-test).

~50uM) 12X MK p62 ~NDIEM &R L7z
FBS (+) control & L& L C, rapamycin L& (FBS
(+)) 1%, 3WEMH, 24 WEf & & ICHINEN p62 254
BICBAL, A—=1+77 I —oJi#EIRI NI
FBS (+) control I2}-X, FBS (—) control &, 3
e, 24 WER & & ICHIE N p62 23 A =24 L,
F— b7 7 V—0JEIRENT. F72, FBS ()
control 12 }-X, propofol (1.0 uM, 50 uM) @ 3 K
MALE X, AR p62 oM Roh, +—1+7 7
VORI SN2 A%, 24 KR ALE TIX, AR
BEFRON G572

4. AMPK {&HZx%9 % propofol DYEH

Fig. 4 12 propofol ALiE 2 X 5 AMPK {&EPE~O1E
M %R L7. FBS (+) control 3K #2e ] & (2
AMPK O EA-» R 54 7-. FBS (=) control
&, FBS (+) control {2, {H AR SN 7.
AMPK & AMP/ATP b FHAZE S Wi b &

211

AMPK O1hr

7 1 B6hr

OD/mg protein
ey

rapamycin - + - - - - +
propofol (M) - 0.5 1.0 5.0
— FBS(+) mmm FBS(-)

Fig. 4 REFHFRMEA— 7 7 V—HFHRICBT S
AMPK {#iPEZx 9% propofol DFEH]

AMPK {514:1Z, phospho-serine specific monoclonal anti-
body % I\ CTHlE L7:. FBS Aaiiagit (FBS (—))
T1, 6, 24 BER538# 0 AMPK i%1:1%, mean=SEM.
(n = 6-12) T F /R L 72. Propofol (0.5uM, 1.0 uM,
50 uM) & FBS (—) RasilcEm L7z,

#:p <005 vs FBS (—) control (1 ¢fE%5%8) (one-way
ANOVA, followed by Dunnett’s test), * : p < 0.05 vs
FBS (—) control (6 F%535) (one-way ANOVA, follow-
ed by Dunnett’s test), * : p < 0.05 vs FBS (—) control (24
EF#3728) (one-way ANOVA, followed by Dunnett’s test),
*:p <005 vs FBS (+) control (24 W15 2% : Student
t-test).

572012, REFEIRET, AMPK O A28
Hr7zEBbN b FBS (—) control 121X,
FBS (—) propofol (05 uM) &, 1HFRALETHE
WA A HE 5 1, FBS (— ) propofol (1.0 uM,
50 uM) WLiE X, 1 EER, 6 R, 24 BRI A > F 2 _—
TavT, AERBIPRSN. L L, FBS (-)
rapamycin LB TIX, HEZETBOOLNLhr o7,
5. MAPK ) Y LEEIZXT9 5 propofol DYEH
Fig. 512 FBS (—) H#E§{12C SH-SY5Y #ifg %
Biag 1 W% o MAPK V) » B bRz /R L7z, FBS
(—) control i&, FBS (+) control {2t -X, JNK
) UBALOEE RS R 5Nz, F72, propofol
(05~ 5.0 uM) @ phosphate-JNK/JNK (%, FBS (—)
control 142+0.19 (2 X, 05 uM propofol 0.72 =
0.03 (p < 005), 1.0 uM propofol 0.73=0.05 (p <
0.05), 5.0 uM propofol 0.84+0.08 (p < 0.05) & A
HICINK OV Y BALZWHI L7z, LA LRA5,
FBS (—) B3I T SH-SYSY Ml & K578 1 WFR
%D ERK BX U p38 V) YRILREDOHE LR ZLIZ R



MAPK

1.6 O (+)FBS

1.4 W (-)FBS
1.2
1.0
0.8
0.6

0.4

Ratio(Phospho-MAPK/MAPT)

0.2

0.0
p-JNK/INK p-ERK/ERK  p-p38/p38
Fig. 5 RKBFHEMEAS— b7 7 V- BT 5
MAPK V »#{the
MAPK (JNK, ERk, p38) ®V »Efbix, vV YLl 72
MAPK (JNK, ERk, p38) /total MAPK (JNK, ERk, p38)
HT#R L7z, FBSAEE#EM (FBS (—)) T1IKH
WERBEDOK MAPK U VERILAEIX, mean=SEM. (n =
6-14) THERL7-.
*:p <005 vs FBS (+) control (Student t-test).

LN hoiz.

6. JNK inhibitor BILE I & % p62 12X} F % pro-
pofol D%

RFRIRRET INK V) Y b2s, BmL7z2 & &
", Fig. 612 JNK inhibitor AiAL#E 2 X % p62 (2%}
9 % propofol (0.5 ~50uM) DOFEH % /R L 7-.
FBS (+) control {21t-X, FBS (+) SP600125 (JNK
inhibitor) HIALE T, MFLN p62 DA E & BMAS
Ron, =177V —8HEEHAZRE S, INK
A=t 77 V—REFEHZRTIO LN S
7. ¥72, FBS (—) propofol 1.0 uM MLiE 12 X %
M B2 N p62 o 3 ik, SP600125 (JNK inhibitor)
RIALE T, S5 % 58MA0 50, JNK HEIZ
X0, A= 77 VWP EL-EEZ LN

7. [Ca®* ] 12k % propofol D322

Fig. 712, propofol L2 & 5 [Ca" ] ~D1EH
ZmR L7z [Ca® 112 FBS (—) propofol 5 uM AL
B, FBS (—) control {2k, ALiE# 20 #1475
52500 FT, EFA LKA VNT, H10%DH
BEwA (ttest 1 p <005 RSN,

Z B

Propofol 1Z R CIXMRIA WIRETHH I N TE
D, MFAEREC, B HERETIEIMmMPRET2 ~
6 ug/ml (10 ~30 uM) TEHINDS., Lo LS
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S E¥A

ONo inhibitor
60 1 & mspE00125
50 A
40 o

30 1

ng/mg protein

20 A

10 A

0 -
rapamycin - +
propofol (pM) -

RS (+) m—

+

10 50 -

FBS(-) —

Fig. 6 REEFEMNA— 7 7 V=MD p62 12

#9 % JNK inhibitor ®1EH

FBS RE&R: &M (FBS (—)) T 6 ReHEBoMBN

p62 f# 1X, mean=SEM. (n = 6-30) T £ /&~ L 7=

Propofol (0.5 uM, 1.0 uM, 50 uM) & FBS (—) R

VAL 72

#:p <005 vs FBS (—) control (without SP600125)
(one-way ANOVA, followed by Dunnett's test),

1 p<005vs FBS (—) SP600125 (one-way ANOVA,
followed by Dunnett’s test),

*:p <005 vs FBS (+) control (without SP600125:
Student t-test),

§:p <005 vs FBS (+) SP600125 (Student t-test),

1 p < 0.01 comparison between with and without

SP600125 (Student t-test).

0.5

5, propofol XM & /87 L DOFEEERNE L,
50% HSARIMLER & 48 % A3 7 >~ 78 7 LA L Tw
%728, free propofol 1212 ~17%27% %Y. #o®
7280, SROFEETHA L7 propofol 05 uM 225
50 uM &, ERRM RO mMA e & EP L Tw 3
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Fig. 7 Measurement of [Ca?*]; levels
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PREVENTION OF NUTRITIONAL DEFICIENCY-INDUCED AUTOPHAGY BY
PROPOFOL IN HUMAN NEUROBLASTOMA SH-SY5Y CELLS

Yasuyuki KONDO, Yoko AO,
Mayumi TSUJT and Katsuji OGUCHI

Department of Pharmacology, Showa University School of Medicine

Abstract —— Propofol, a GABA agonist, a short-acting intravenous anesthetic agent, is widely used
for anesthesia and sedation. In addition to its anesthetic effect, propofol shows a neuroprotective proper-
ty on a nervous system under the ischemic state. It was reported that propofol suppresses program cell
death, however, the mechanisms of the neuroprotection remain unclear. Autophagy is a homeostatic cel-
lular mechanism for the turnover of organelles and proteins. During nutritional deficiency, autophagy
promotes cell survival through the recycling of metabolic precursors. Furthermore, autophagy can regu-
late programmed cell death such as apoptosis and thereby influence disease pathogenesis. The aim of
the present study was to clarify the molecular details of the neuroprotection with propofol against nutri-
tional deficiency-induced autophagy and cell injury in SH-SY5Y cells. SH-SY5Y cells were cultured in se-
rum-free medium to induce autophagy. Autophagic cells were treated with propofol (0.5 uM, 1.0 uM,
50 uM) for 1-24 hours. Cytosolic Ca?* ([Ca®*];), the specific marker of apoptosis (caspase-3 activity),
and the biomarkers of autophagy (p62 and LC3-1I) were analyzed. Furthermore, activities of c-jun N-
terminal kinase (JNK) and AMP-activated protein kinase (AMPK) were measured. Nutritional deficien-
cy-induced autophagic cells significantly decreased p62 and increased LC3-1I, activities of caspase-3,
AMPK and JNK. When SH-SY5Y cells were treated with propofol (1.0, 5.0 uM), these biomarker were
significantly suppressed. Furthermore, [Ca®"]; was decreased by treatment with propofol. [Ca®"]; re-
duction with propofol might have suppressed AMPK activity, and that prevented nutritional deficiency-
induced autophagy. These results demonstrate that propofol at clinically relevant concentration sup-
pressed the nutritional deficiency-induced autophagy and cell injury in neuroblastoma SH-SY5Y cells.
Propofol prevented not only the neuroprotective property against oxidative stress and apoptosis but also
autophagy-induced cell injury. This prevention may explain the pleiotropic effects of propofol that bene-
fit the nervous system.
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