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In this study, the authors evaluated the effect of atypical antipsychotic agents (SGAs) on metabolic
syndrome induction. Using neuroblastoma cell lines, one of SGAs, olanzapine, induced SHT,c mRNA
transcription in PC12 autonomic neuroblastoma. Furthermore, olanzapine also induced PPARy
translation and subsequent fat accumulation in 3T3L1 mouse adipoblastoma cell line. These
results suggest that olanzapine induces metabolic syndrome by synergistic effect of both an
activation of sympathetic nervous system and an elevation of direct differentiation of adipose
tissues.

TR EHR
(@HFHAL - 1)
ELPERE LIEEES & &t
2010 £ )& 1, 300, 000 390, 000 1, 690, 000
2011 4F 900, 000 270, 000 1,170, 000
2012 4% 800, 000 240, 000 1, 040, 000
FE
FIE
# Al 3, 000, 000 900, 000 3, 900, 000

BFSEOYH - 15 M3

PR D3R« AE @ ERGRIEZE

FoU— K (D) BAREY (@ F 2 IRmE g

(5) Ak

1. WFSERIAR LD 5t
HARTEDIBEICTIV O AE 2 L

(8) AZRY v 7 fEMERE

4 v+

GEEM) PUksHR3R(SGAs)IZ, BATLE
(C X D EEBEMN, A EO EA

BECH



BERE, AFKRY v 7 Fa—AL(MS)

DIEREFRT HFERLERESN TN D,

WA R RRE B O PE(ERE A B3, adns

D LEF DO L el L CTEARICR <,

AN O IEMEHOBLEN D bEIEHZE D
TIREDEADNEE E T\ 5,

INETOHBICBNT, HIEH AT
HoHEHET. BRE»OARBIERICONT
A ZITV, SGA D 5 BEEIZ MS FEIE D AE
FEEDEN olanzapine TA ¥ A U AARFLED
HWREMmAF L ATy MMEY REAOEMN
RonsEARELTWS Y, E72, kil
HlidA 2 ) VIERTIEET LB TH D
obese Zucker 7 > F(Ob/Ob)% H W7 BRETHIZ
T, olanzapine 23 M =2 L AT v —/LE
JOUVTFUREZBMEIE L FERE L
TWn5 2,

fh 5, THRARER & MS OBRIZEH L
7oA. B A L A IEEREITR L
TEELZREITEIREEINLTNDS, AR
VR Z BB T R & LT, MBI
FORXRNLVAS—H—DBHWLNDLHR, £
DR THIZTITFT—F L arFy—iAng
BFIRR ENDWROFIELE LA AW
HNTWVD, B OIXERFILEEOIEN
AR EEG TICEB L, BB R OMEIC
LoTTFIg—EBLarsyry—1 LR
WEEREC, MR R o LT v
Z{K(OBRb) mRNA BN KT E2FETRL
7= Y KBRE & S OBURSHR I O R & HF
HTEZD L, MAERKESE OIBEIE,
SHILEHLFEDOR ML RIZBWT, M
LTF UKD L FF /R L ~L D
ZAEREZ Y, IBERHICEEL 52 5H
BEZ NS,

FIZ T, RFRICBWTIRETED E L
TO SGA [ZESZEH T, SGA Gk
FEIES D MS OFIEMTIZOWT, L7 F
COBRENERE LY T CHENTEITYOE LT
%, FFlZ, SGA ®HT% olanzapine(OLZ)
VA DA T MS RIETET A TR <
risperidone(RIS) 1 & U (K & D D iE i D &l
TERMRBEIND, fil, FHOPREMIE
#HTh 5 aripiprazole(ARP)IZMS & T & A &
RIELRWERESRTEY P 251k
PUREHRIROFE NI L D MS FEIEDEL VT
DWTHHENTZ1T 9,

1) Nagamine T: Effects of risperidone and
olanzapine on remnant-like lipoprotein

particle cholesterol (RLP-C) in
schizophrenic patients.  Neuropsychiatr.
Dis. Treat., 4: 481-486 (2008)

2) FHIEADL MG IR EIZBIT 5
AERY w7 Fa—LgFERER~
FIZoF LTI TSI —LDOH
MBE~ AAREZZE 120 F2
(2009)

3) MREFAESE B ¢ E RIS QIR OB E
REEERLCFRBICKI TR F
7 [B] A R T HEEF 2 FMTANE (2007)

2. EOEW
IHHEMIEZ V) C SGA OTERBERF 2 Wiat
T5, BAEGRAL TWDEHRZ
(Neuro-2a), HffEER (PC12) D EFEMHRE
MRk a VT, SGA OEZERRIER & .
FEEMIE LD OBRb 2440 & T 5 K2R
BOFKBURIEZRTTT 5, £, IBEMAH
L EE TR (HepG2), ENAMAE (3T3L1)
DOFAERZ W C, BBE BER 1 D% -
WAL EBIRT T B, X BT, IR
FEFHIIRZ AW CIER 7 >~ & Ob/Ob [T
DORRERHBHZHT D SGA DIEHDEWIZ
DWTHFEMICKRETT 5,

3. Mgto ik

BEEE ML 2 - 77 in vitro D EERR T,
SGA 753 D MS FEIEM T 2 fRFE T 5 FEBR R
EAEET S, AR E L COIIEERBHT
BT B ARG RHR & U C R BiTER R A
(3T3L1), ATH&HIAE (HepG2) %, ZHTH
Al ORRGMIE & L TREREARSR (Neuro-2a),
H A% (PC12) DML A, gt
KEMHICIE SGA MDD L 7 F o &g &
3 5 58 B & (m T DR BRI % RT-PCR
WL, £ X X7 ERE
R 2 S YufaiE I k- TIRIT T 5, 2R
A]CiX OBRb 468 & 3 S RIKOFEILK
AN L. & 512 SGA DIEMS - Th 5
o b= R UZREO IR
IZOWT BT Z1T 9,

4. WFERKE

(1) & MEFBER 7 OWEE DML
HEMRTORERIZLYL, FIFEEICIEE
N OMERE > 5 mRNA Z i H U A& A0 R
BETORIRNERNDREMENLT H
EERATZ, BEDIXFMRICA LU ARTO
Tk | BRAALBRRIH% O BEIZB VTR L
THEL ., AEiTEE OIREMEESRE - Izo>W
T, M2 A WCIRBEMICERT HZ &%
AT,

Z OFER, MR S L 72 mRNA 33 &
Z RT-PCR Z iV THET L7 & 2 A, B3



HIZBEBRTARALEL THLLTF LD
AR OBRb OIS HLED, Mtk C LA TS
ZEETD, AL ARCIIEN MG
DVTF U DZWMMETT 570, KEMIZ
ZRATHD OBRb DRHAEN EHTHDOT
IR0 EFEZ BV, SHBERIR TIIMERH o
OBRb mRNA #EET H I & T, MSFHIED
THRNZ D72 N A FREMEZ R LT,

(2) PRSI 2 U T2 At

PR ANIFE Neuro-2a & VY, SR #RHTIR
TR L7255 0MEa~DOEELS L ORE
REELE s O BURI A FRET Lz, & ORER,
BT, AR M BRARR T3 5 Neuro-2a flliniz
BWTAZ U FELVBLIORY AR FUR
MEFIZ V7 F 2 FR(LEPR)D mRNA FH,
DEINT 5 ERNBEINT, i, BIER &
LTOEMEIZEAERBLAZNT I VY
53— /L%, LEPR @ mRNA ([ZZ5{L 232D &
T, & 5HIZ Neuro-2a DAHBIZLE 5 fhiRzLR
OEEZIMH L TEY ., ZOEWDBIEO R
SEIZBE 53 D REEA R STz,

S Hlz, EE) - EEMARRMEETH D
Neuro-2a £ U & | AP ML TH 5 PC12
T, SGAs [T DRISHEREWNZ & 27
7o FHlC BT b= S HT BB 24 2
> H ZRED mRNA M4FE SGAs DRI
Ko THREANHERTDHZ EE2RDZ, ZDE
TR, R ERLAXZRY v RFa
— LDFBIENRIEE 72> TW5 OLZ MLFFEE
THETH-TZ, TNHDMAT I V&2 L
TR MR & 15 L U TR 238 < AT EE
2D,
PLEDOFEFRENS, OLZ i3 U &4 53w
BPUEMR R, EH) - BEMR LY e L
A AR (REARER) ZiEMHbT 52 &
T, BBEMRBRICEEEZRIF L TV D e
DR ST, oA SR TR LIZ L D1,
Z kLR BT X o TSR AR R 23 ST
En7-BRiz, EmBEO > 7N EmHEL T
HLEEBZDLBNTWARD, 5HUR X172 38 R
R A~DOB 5L, FER EOTFEEME & in vitro
TOEREREZHEODITINELEEZ LN
Do
B, & SGAs IZBWTiE, F—3
PO A I R0 b= PORTE
MRRIRET I VR BRE~OFH LN R -
TWDAEHENL, SRIZEFNENOZFEDS
DY T FNAREE LEPR 33 & O REMIZ-D
WTHRFZIT) FTETH D,

(3) BEMG oAb MR & F VT iR E
R T ETERAIIN 3T3L1 & AV, SHiEmAEIE
THHER L7255 OfMIE~D 2R X O E R
WGBS 7 ORIV Z R 72,
NE T RIBEAIIARE 3T3L1 124 SGAs ZHRN L
7o & T A, OLZ WLEEET, JEMMI b RRIZ

ER R IEEEEEO LENED bl (Fig.
D, TEEEREEDELIT OLZ>RIS>ARP O
NETH -7,

OLZ (3 pM)

RIS (3 pM)

ARP (3 pM)

Fig. 1. Nile red staining of differentiated
adipocytes. Cells were differentiated for 48 hr
and consequently, medium was changed to
sustained medium and treated with 3 M of SGAs
for 7 days and then stained with Nile Red (5
pg/mL).
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PPARy expression in differentiating
3T3L1 cells treated with SGAs for 24 hr. Cells
were differentiated with olanzapine (OLZ),
risperidone (RIS) and aripiprazole (ARP) for 24

hr and then their PPARY expression was observed
using immunofluorescence technique.
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