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[ Abstract] Objective To observe the effect of repetitive transcranial magnetic stimulation (rTMS) on be-
havior in response to chronic but unpredictable mild stress and explore potential neuroendocrine mechanisms.
Methods Forty adult SD male rats were randomly divided into a control group (n=8) and a model preparation
group (n=32). The control group was given normal care while a model of depression was induced in the model prepa-
ration group through giving an unpredictable mild stimulus (CUMS). The depressive rats were randomly divided into
a model group, an rTMS group and a sham rTMS group (8 cases in each group). The rTMS group and sham rTMS
groups accepted the rTMS or sham stimulation for 3 weeks. The changes in behavior in each group were quantified u-
sing body weight, sucrose consumption and an open field test before and after stimulation. Enzyme-linked immunosor-

bent assays ( Elisas) were conducted to detect plasma adrenocorticotropic hormone ( ACTH) and corticosterone
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(CORT) levels. Reverse-transcription polymerase chain reactions (RT-PCRs) were carried out to allow the detection
of mRNA expression in hypothalamus related to levels of adrenocorticotropic hormone releasing hormone ( CRH).
Results  After the modeling there were significant differences between the model preparation group and the control
group in terms of weight increase, sucrose consumption and open field test results. After rTMS the rate of weight in-
crease, sucrose consumption and the scores in the open field test of the *TMS group had increased significantly more
than in the control group. Elisas showed significantly higher plasma ACTH and CORT levels in the model group as
well. The average expression of CRH mRNA in the model group was significantly higher than in either of the other two
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groups. Conclusions rTMS can relieve depression-like behavior induced by chronic stress, at least in rats. This

may be related to a downgrading of the hyperactive functioning of the hypothalamus-pituitary-adrenal axis.

[ Key words )

Stress

Depression;  Transcranial magnetic stimulation;

Hypothalamus-pituitary-adrenal axis;

Fund program : National Natural Science Foundation of China ( grant 3110086) ; Medical Science Research
Projects of Henan Province (grant 201003071) ; Technology Research Projects of Xinxiang ( grant ZG15019)

THRAE & — b BB 2 2 R R K A R R B R Y
R PR, ™ F 5 ) A8 1)+ 23 D e O 3 T R
A R P S I AR RE 2 99 ML A 1 E
Bz —  HA T e -FE K- E R B2 BT (hypothala-
mus pituitary adrenal, HPA ) %l J& — 4~ 5 2L 19 N 43 Wb
ol O 28 N 0 8 S i TR AT 1) R v ke 2 R
BRI HE A repetitive transcranial
magnetic stimulation, rTMS) {F i —Fi #7781 TG B o4 4y #
RIT I, CR 2 N T2 RS F i 2 5 R T
HOSHWARAE PR Y7 s R AR DY HRYT
PARAE 1) B b 28 A 2 L H BT AR BE WA ' TMS
RETT I I U HPA Bl D) BEAR 250K SO AR AE R 114 B
BLXS BRSEGAT) /D DLARGE PR, A 53 58 4 W8 1 TMS
TRYT VAR K BUS BE A K MR AT & HPA itk
SRR A R HX 18 e IO A AT AR AL K BLAT S o Y
VEF KRl BE R i 28 N 3 A B

HRE 7%

— FERH S5

KEAE S IR Bt & (adrenocorticotropic hor-
mone, ACTH) it 5k 5 95 W B 1A 55 ( emzyme linked im-
mune-sorbent assay, ELISA )R & K B BT ( corti-
costerone, CORT) ELISA i{7fll & (£ & R&D 2~ H),
Oligo d(T) 18 514 (¥ [E Invitrogen /A Al ) , ¥ % S5 [ifg
(M-MLV Reverse Transcriptase, 3¢ [ Promega /A H] ) ,
Taq DNA % 45 5 (35 H1 8 [ % 2 1) 0 0 4
(100 cmx100 emx40 em) ( FHNFHHA ) ,CCY- 1
RIBERIEAL I ) 2 b (R DURK SR 23 | ) |, CS-2
KO BRSPS (SRS A A ) | BEpRAX
(%25 MK3 A F]) , IR = 0L (FE E Herarus 2
), GASTO001B #E K¢ 18 & 5 (% [/ UVL A ),
NanoDrop2000 # fif 1= 43 ' % & 31 ( 38 [ Thermo 2
F]) ,PCR ¥ #44% (#%[H Eppendorf A7) ,

ik & |

TORE IR AR 9 ( SPF 4% ) I P Sprague-Dawley
(SD) KL 45 H Bl 2~3 A IKE 220~270 g, i
WA S sy oot Zh Y G A8 IE S (95
41003100001498) , S50 FijE b PEMESE 2 JA, s i 5%
WL R (2242) °C TBJE 55% ~56% , 6 Wa S 1F 4 4%
BRI 12 h ISR, AT R A HUOK R,
) % TS B PR R R A L I Ui

WAL T A 2E VAL T e H AR T R — [ bR
1) 40 HOREBAIASLIR AT, R EHLE 2R 4K
FRBEHL S A X A (8 H) A 4] (32 H) , X HE4
PREFIE R AT TSR, B 4 H s 32 HK
FRCR FH I 518 P4 S RIS AT 1006 137 3% ( chronic unpredict-
able mild stress, CUMS) J73ES 9055 21 d, Hil &AM AR
R SEBIZE AT DS 2 IRAT R 22 0E A 0 18 18 455 B 2 1Y
K, AR S AR AT A AR EE R PRk
TR Y REMH K TH AR 1 S Wiz SR R BE 1 I 4 52 56
B IAT R VE 5 S AR H B/ T 6 B AR X vy 48
FRES I 357 B0k 2 — A A o 22 T 75 18 DU 490 A 38 A i
1, SRIGR SRR IR 24 K BRI R 143
ATV (AN 25 T AT An] b B 4 AR AR A R B L v TMS
H (LT WE N 10 Hz B9 rTMS FI30) FEh S 2 (A5
U rTMS J A 15 (8 TC w8 Bk vk & b, BV ),
208 H, rTMS T4 o 5 e K 175 3 IiT
SEVPAR AN | B J5 AL FE R R, R LA T — 20505

= STk

1 AR Y ] £ T3 3% . R Willner %Mﬁ?‘j‘%[g] ,
IEH CUMS J7i 319035 21 d 4 TR A (35 2k f
24 h 28K 24 h B EIE 24 h AT 2 h oKoK i vk
5 min B R (10 /3K, [ 8L 5 s, 3510 ) (KR
2 mindt 7 FpORI, 7 FoR A BEALZEHE, M sh P
AT S R Fh A T 2k B

2. . fTMS 4R BRAE i A 2 s Bk H



* 666 - AT EE A SRS 2R 2016 4E 9 J145 38 %5 9 W1 Chin J Phys Med Rehabil, September 2016, Vol. 38, No.9

CCY- T 5 ) 3 A B M sh ¥ 4k Pl (R P B AR 24
70 mm) £7 rTMS T35, Jil38 st 7 2 A B Sk 30 , 26 P8 X 0y
KESK B2, 25T 10 Hz 100%MT 1) *TMS #ili8 , 45K 20
R (A5 50 ANk, 4 9 VR R 2 8] TE) 8K 1S s, 3 1000
Uk 225 d 1 AITRE, B 2 N7 R Z T [E) R
2.d, B9 3AYFRECHI 3 ) . Pl ok BUE T
AR ] PR, 2 P8I AS 38 L, BRI H 3 bk o, B [l R
B 75 i, YR IR B E R 5 NG T
AR T FAL B ; HLAY A5 Ak 22 25 T BEA CUMS 7R
I, Lhkt G AR AL [ A TiR Ak

WSS TE TN IREN

F AT ERLS I TMS T 3 AP RS (T
J& ) A3 X 45 20K A AT O 2 L 4 bR Kt 3
ACTH F1 CORT ZKF-#E 4700 7 , I A6 45 2 K BT e
Fki {2 B L J B BT i 2% B I R (corticotropin releasing
hormone, CRH) mRNA [k 7K N, LT,

1A B0 £ . SR AR AR B FAil R B 41 A AR
JENOT XA 2R R AT R E I 4 A S (1) PEAG R
AT AL,

o, BRI R A

RERRK R = SR

2. REBE K T FE 256 - SR FH R K T AR S S0 TR AR K
AP SRR N B AR A EEIK 24 h )5
Fe A (2) M S AR RESE/KEH 1 h %100 g /&
JofE 1% BERE K IS AE R

etk = - P I

3.0 SR R T S0 AT N S P4 VAL R B
FRII% BhBE 1 B 4K RBP4 4 K R AED
FEAPNHT S min AT A FRI, L35 T 1 BT B B IR
B, RSB AL IR R RO B I L ELOR R
— 3, i 2 PSR B IRV, K BUS AT T A 2A 5 B
2 AR FITIC SR A AEAR M, il Rk s
JIr st B A S (R/IME AR A ) X I R i i R
M), 2 YR SIE B 22 [) 7 A8 DI ¥ 37 R R AT T — R
HINLER

4. ACTH F1 CORT il . T 3 4~y 2 v TMS Hill¥H M
TP AP S RS B R R 4 BRI i) R 2RO T
AT AR ZE BRI (29 5 ml) , B & )5 DL 4 C B0l
3000 r/min B0 (B 02EAE 12.5 em) 15 min, BEETR
F-20 CUKFRATRFI . 2R FH IR G 78 W B 56 (en-
zyme linked immune-sorbent assay, ELISA) K] ACTH
I CORT &2, ™ Hs42 Bial R & v BB

5.0 F i CRH mRNA %35 T 3 NIF e
TMSHIE AT R 2 P S5 s, A BELIE 6 LK
B, (DA 2 ) B TS 2 R R S 358 , e R A B ik 1

x100% (1)

x100% (2)

il , vk I B O R BT Fefi, B A IR I s ik
TR IRIGHERS = -70 CARIRVKAS IR AF &, R
FHA 28 e abf B 53 3R 5 Wl 4% X S ( reverse transcription-
polymerase chain reaction, RT-PCR) £ AR K T~ B i
CRH mRNA S P25 R H- I - 3- B 1 M 0l ( glceral-
dehyde-3-phosphate dehydrogenase, GAPDH ) mRNA,
CRH 7514 5'-ACGACCAGGCTGCGGTAAC-3", F
W59 5'-TCGTTTTGGCCAAGCGCAAC-3', Jr B K J&F
304 bp, GAPDH L¥i#5|% 5'-GGGCTCTCTGCTCCTC-
CCTCT-3", T #5314 5'-CCGTTGAACTTGCCGTGGGT-
3, B 244 bp, PG S5E 95 °C 2 min TRARYE
95°C 20,60 °C 205,72 °C 60 s, 3k 35 MEH, &5
72 CHEAH 2 min, 15 C LR, ¥4 5E 5 # PCR
FCNE 728 B AT B Bk OF LA UVE 8 I 1R & 48 AR,
GAS7001B #E i &R I A7 31 D e D % i, 4% 4 =K
(FEXTFRIR 1 = H SR =P 5/ WS 2 W =Pt
R ) THREARXT Rk i, R I B 0 38 D 3R 3K A A
POEIEEN

H Gtk

81 SPSS 20.0 X BT I £5 4k 2E 47 G 12 43 Bt Ak
TR (xes) TR, SEAT IE A 16 RN 22 5%
PERGI | 240 2 18] LR ANOVA ¥E#E4T 07 2240 #7
P2 ] FL AR A S REAS ¢ K56, P<0.05, A W2 5H
At X,

&= R
— RSB
SERE , AL R LA T K AR 5 0 B AL A L

ERAR, ZRA G FE L (1=2.745, P<0.01) 5 A
ZH R B RERE K TN FE 5 5 0 BEZH A LU IR 35 A, 22
S BEG I E L (1=3.553,P<0.01) ; 2 K B
T A8 SR B M B B AR X IR, 2 7
Giit2rm L (P<0.01)  $En By, LR 1,

R EBRREIT N ATEARI LR (35)
gy rogy PRERHOR HDKIRER [R72EH

(%) (ml/100g)  TEEGESIKEL  BIHREL
¥4 8 39.810+11.739  3.510+0.878  10.875+4.357  18.125+4.853
TERAL 24 24.7784+13.879° 2.102+£0.998*  3.500+2.207°  8.792+2.889

SR A, 2 P<0.01

= AT UGS KR RAT R E R R

TG , BAL AN ORI K SR A 3 K
IKIHFE T DL K37 S D43 1 3R IS S BRI IR
BEEAT R EAR AT B AR T B 2H, HL2H E) 25 A 5
T2 X (P<0.01) i 'TMS 41K U A S 3G R p
K IHFE T DL K37 S D43 1 22 I8 S BRI IR
BOEAT AR R A I 42 i , HL 0 500 5 A A 4 R £



rpAEY B R S 5 A 25 2016 4F 9 HAE 38 B4 9 W Chin J Phys Med Rehabil, September 2016, Vol. 38, No.9 - 667 -

L bt , 21 1) 22 S 39 A S i 24 L (P<0.05) ;11
PR ) RS T T A 2A 8 br SR M L, 22 5%
WG = L (P>0.05) . TEWLFE 2,

R2 TPURKLAIRRAT 2 IEAR A LA (rts)

P S N 555 (K)
e (%) (m/100g) TEFGBEIEL BN

XHRZH 8 390.927+12.566 4.316+1.215  8.875+3.137  17.125+3.563
AL 8 25.136+9.475* 3.058+0.766" 3. 250+1.488" 7.750+2.252°
TMS 4 8 36.520£6469" 4.130+0917"  7.000+3.742°  16.250+3.012°

DHHREZE 8 24.025£11.591° 2.971+0.480° 2.625£1.302°  8.625+1.408"
SRR R, P<0.01 ; SHO4E A, P<0.05, ©P<0.01

= BT WS KM ACTH Al CORT & & L

L2y

T, A A2 RN R A K B I 2K ACTH Al
CORT & . & T X BE 4 ( P<0.01) , 1fif *TMS 4H K
SR L% ACTH A1 CORT 5 3 AU 4 ROk i 4l A
HH S RAIG, LA W) 22 57 S22 L (P<0.01) 5 T th
PR SRR AH L, 4 1) 25 R 3 e g it L (P>
0.05), L3,

R3 THIESHKRFIMSE ACTH il CORT & L
(pg/L,&xs)

215 ¥ ACTH CORT
POpisEE] 8 108.705+12.808 104.611+5.099
MR 8 204.014+13.915° 203.053+18.502°
TMS 24 8 131.964+12.172" 129.378+8.806"
et 8 207.005+17.987* 200.168+12.099*

1 S HRZH LU #R L P<0.01; SBERIZH 4 P P<0.01

M T 5 KR T i CRH mRNA £k

KEF EMiZH4rh CRH mRNA 5284y | 4671 1
— AH RT-PCR FE¥p 4 il 1005, B AU 20 04
B R B R i CRH mRNA #6355 0 & T 1]
ZH(P<0.01) , 1 *TMS R EU T i CRH mRNA 3
KRR AL AN O P 2 A B R R AIC, A R 22 7 A
BiiT24 38 X (P<0.01) ; 1 D ) 4 20 5 A 7R 20 A L, 21
[0 22 TG 242 L (P>0.05) , TEILE 4,

F4 THURKHERET LI CRH mRNA A 2k i

(x+s)

2151 HE CRH mRNA X ik it
X} R 21 6 1.06+0.19
IR 6 1.92+0.18*

TMS 41 6 1.12+0.12"
Dh sk 6 1.99+0.16*
T SR AL, *P<0.01; SHOR A Heds, > P<0.01
a) i

B2 IR, rTMS REAS AT S5 8 VAR O B

fiBEEAT N, Sachdev 25 i 1~25 Hz 785 [l N A [A] 4
B rTMS XHIMARAR AR K BRE AT 0, 45 258 0 v A
AT rTMS X4 A foff R R 3 3 JifE Uk AN Sl [R) I 2 4 0
ABFFE AN 21 d BAIFRER S CUMS J5 vk il 4 411
AR FRAR AR | s A2 R R IR B I R K T B
DL B b7 S 56 1) 3 B2 U BORME MR U B B AT
X RRZEL 15 D o7 Y AR R R 78 ) £ i 2 . fTMS
HRFZ A TMS T AT JE R B A 3 K 5 REp
TKIHFETE RS 50 0 4 Y W I 5 T AR A2, B
Z RG2S P<0.05) s DRI (19 B3R & T 45
PRI AR, 22 R TS24 L (P>0.05) , X
FHER T 10 Hz A rTMS il AT DU 2L ek 5 4m AR kK
SAINARAT A, W0 5 v TMS 30 38 45 1 3 7 rp

HP A 12 R il 107 385 R 225 3k i v — /> JE 22 1) i 42
PN -, EC 28 PN 3 I %) S R BTSSR 17%) s v ke
HAEEHEEMER, WHEDRS T, FrL i M 55
HPA DI RETCHE , 3k 22 1) B I 2% 5 70 ) Ao 1 o
EZ K (glucocorticoid receptor, GR) Z5A, it 45 5 A Al
DIRE TG 468 G S S5 4k 5 P 2 e 25 46 R 1
A D GR $oim LD RE T 8, 4 HPA Hihi S s i
FEAR, (LD RS e o, B ORI 2R, A7 20 4R
Hl, Mortola %517 B % BLAMARAE H & (4 100 335 A1 6 T
) CRH,ACTH } CORT & & & 715, HPA #lizh
REFFEECHE . ABESE R, BRI K RIM 2K ACTH Al
CORT & s 30t R4 B & 38 I, HF Fefii CRH mRNA
TR BTN E TR, 0 TR N T HPA T AE
JUREB A 3k S 2R AR S R 18 M 3 nT A S EOK
FLHPA T RE Uik 25 R —2k,

VTS 408 7 45 A IR L AL , A FH 1 R P A 8
AN, TS 45 b ol 2 A s e O TR Y
PIABAE i ELARVE AL AT R UL A BB 9 B3R,
Il PRARIE 48 B T RE 5 5 M I ARAE IFF HPA Bl T etk
A, Baeken 2501 LU 20 RPN FNAY T A
FIF-IIARAE £ 32 06 52, 4 SR L 22 il 5 47 i
5 He 25T 10 Hz A 20 min (9 'TMS T35, 45 5 i
N, 50T BRZEU R EL BB A A O o BRI, A
S vTMS A] A B M ARAE I A9 HPA Bk, AR5
R, % 21 d B TMS T 5, ' TMS 41 K BRI 1 2%
ACTH F1 CORT ¥ & S A A 21 i 3 F IR ( P<0.01) , H:
T it CRH mRNA 235 & 758 B i 3 A AU 2 R 3 ( P<
0.01) , X $&/R rTMS A GEIE 13 FEAK HPA B £ KF,
IS F] e3E CUMS K ERINABREAT A ORI | 3 5 i
TE KA g E —

25 LR, IR 45 A 1 M SOl B RE A5 1 KRR
Ffili CRH mRNA 235 (1fi1%¢ ACTH Fl CORT & & B &



* 668 -

FRA Y o 5 B A 2 2016 4F 9 A4 38 45 9 Chin J Phys Med Rehabil, September 2016, Vol. 38, No.9

HEN 5 TMS B KL BRI KSR 98 4 AR B 2 K B B i
CRH mRNA 3Rk, IF7E — P2 B Lk 2% ACTH
1 CORT & &, Mt H5 40 HPA BhIhfE Tk, 35 3 ik 36
TIRRASE HY K BRI AR AT A A S PR, 0 T HE Y
HPA 57K, il BE & rTMS JLINARIA YT MR A2 2
— (Al T HPA #iKF PR — N R R 2 i
T2 ,TMS T8 HPA Hli7K 7 i BARVE FHALSIS A ff E
— AR

£ % x #t

[1] Sarkar S, Grover S. A systematic review and meta-analysis of trials of
treatment of depression from India[ J]. Biosystems, 2014, 56(1):
29-38. DOI:10.4103/0019-5545.124711.

[2] Donaldson AE, Gordon MS, Melvin GA, et al. Addressing the needs
of adolescents with treatment resistant depressive disorders: a syste-
matic review of rTMS[ J]. Brain Stimul,2014,7 (1) :7-12. DOI; 10.
1016/j.brs.2013.09.012

[3] Hovington CL, McGirr A, Lepage M, et al. Repetitive transcranial
magnetic stimulation (rTMS) for treating major depression and schizo-
phrenia; a systematic review of recent meta-analyses|[ J].Ann Med,
2013,45(4) :308-321. DOI; 10.3109/07853890.2013.783993.

[4] Pariante CM, Lightman SL. The HPA axis in major depression; clas-
sical theoris and new developments [ J].Trends Neurosci, 2008, 31
(9) :464-468. DOI. 10.1016/].tins.2008.06.006.

[5] Ozekes S, Erguzel T, Sayar GH, et al. Analysis of brain functional
changes in high-frequency repetitive transcranial magnetic stimulation
in treatment-resistant depression[ J]. Clin EEG Neurosci, 2014, 45
(4):257-261. DOI.10.1177/1550059413515656.

[6] dK/NTT, ZEm0 , BE VLV, 55 5 53 20 P i 0 A K e e 7 Y85 8 R B
TVARAT A B ite Th 22 JC A BRI [T ] P AR PR 2 5 R AT A%
#%,2011,5(33):336-339. DOI; 10. 3760/ cma. j. issn. 0254-1424.
2011.03.002.

(7] oK, Ak, SR EE. Hi A 28 U R S AR R L 2 A2 it 5
CA3 DRSS 52 [ J]. AR B BE 2 5 R A2 2% 35, 2014, 7
(36) :503-507. DOI:10.3760/ cma.j.issn.0254-1424.2014.07.002.

[8] Zhuang F, Zhou X, Gao X, et al. Cytokines and glucocorticoid recep-
tors are associated with the antidepressant-like effect of alarin[J].
Peptides,2016,76:115-129. DOI;10.1016/j.peptides.2016.01.002.

[9] Willner P. Animal models as simulations of depression [ J].Trends
Pharmacol Sci, 1991,12(4) :131-136. DOI: http://dx.doi.org/10.
1016/0165-6147(91)90529-2.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Vi, ZERERK 1 7 M AR By S K AN [T T AR AT
IR 2 S Wik 44,2003, 12(1) : 14-17.

Strekalova T, Steinbusch HWM. Measuring behavior in mice with
chronic stress depression paradigm [ J ]. Prog Neuropsychopharmacol
Biol Psychiatry,2010,34(2) ;348-361. DOI:10.1016/j.pnpbp.2009.
12.014.

Feng SF, Shi TY, Fan-Yang, et al. Long-lasting effects of chronic rT-
MS to treat chronic rodent model of depression[ J].Behav Brain Res,
2012,232(1) :245-251. DOI;10.1016/j.bbr.2012.04.019.

Sachdev PS, McBride R, Loo C, et al. Effects of different frequencies
of transcranial magnetic stimulation (TMS) on the forced swim test
model of depression in rats [ J]. Biol Psychiatry, 2002,51(6) :474-
479. DOI:10.1016/50006-3223 (01)01298-7

Lucassen PJ, Muller MB, Holsboer F, et al. Hippocampal apoptosis
in major depression is a minor event and absent from subareas at risk
for glucocorticoid overexposure [ J]. Am J Pathol, 2001, 158(2):
453-468. DOI:10.1016/50002-9440( 10) 63988-0.

Jacobson L.Hypothalamic-pituitary-adrenocortical axis ; neuropsychiatric
aspects[ J]. Compr Physiol, 2014,4(2):715-738. DOI. 10.1002/
cphy.c130036.

Baumeister D, Lightman SL, Pariante CM. The interface of stress and
the HPA axis in behavioural phenotypes of mental illness[ J].Curr Top
Behav Neurosci,2014,18( 1) :13-24. DOI.10.1007/7854-2014-304.

Mortola JF, Liu JH, Gillin JC, et al. Pulsatile rthythms of adrenocorti-
cotropin (ACTH) and cortisol in women with endogenous depression ;
evidence for increased ACTH pulse frequency[ J]. J Clin Endocrinol
Metab, 1987, 65(5) :962-968. DOI:10.1210/jcem-65-5-962.

ZE, W, SO, A AN TSRO R AT % K HPA A
ORI [ )] o [ AR A2 24 A, 2011, 31(7) £ 1196-1198. DO 10.
3969/].issn.1005-9202.2011.07.044.

Post A, Keck ME. Transcranial magnetic stimulation as a therapeutic
tool in psychiatry: what do we know about the neurobiological mecha-
nisms[ J]. J Psychiatr Res,2001,35(4):193-215. DOI. 10.1016/
50022-3956(01)00023-1.

Baeken C, de Raedt R, Leyman L, et al. The impact of one HF-'TMS
session on mood and salivary cortisol in treatment resistant unipolar
melancholic depressed patients [ J]. J Affect Disord, 2009, 113 ( 1-
2) :100-108. DOI; 10.1016/].jad.2008.05.008.

BT TR, el i £ ) B T 52 2 0 R RO AR A8 3 1 AR
JEF HPA B 52ma [ 1].55 5 B2 25 T/1,2009, 41(3) :161-163.

(& 171 H 151 :2016-04-28)
(ARG E )



