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Different doses of cuprizone induce mice behavior alterations and changes of myeli-

nated nerve fibers in hippocampal CA1 and DG regions
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[ Abstract ]| Objective To explore an appropriate dose of cuprizone ( CPZ) for the CPZ-fed animal
model as a novel schizophrenia animal model, and to investigate the possible relationship among CPZ dose,
demyelination of nerve fibers in hippocampus and behavior alternations in CPZ-fed mice. Methods C57BL/6
mice were fed with 0.2% , 0.3% and 0.4% (w/w) of CPZ for 6 weeks, respectively, and the mice without
any treatment were used as control. The body weight, survival time and behavior changes were compared
between the CPZ-fed mice and the control mice. The myelin basic protein ( MBP) -positive nerve fibers in CA1l
and DG regions of hippocampus were stained with immunohistochemical methods, and the mean optical density
(OD) of MBP-positive nerve fibers in the hippocampal CAl and DG regions of each group were calculated and
compared. The changes of the myelinated nerve fibers in CAl and DG regions of hippocampus between the
control group and 0.2% CPZ group were investigated with a stereological method. Results  The survive time
of the 0.4% CPZ group was significantly less than that of control group (P <0.01). The body weight of the
CPZ-fed groups was significantly lower than that of the control group (P <0.05), and the weight loss increased
along with the increase of CPZ doses. In open field test, the mice fed with 0. 2% of CPZ spent significantly
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more time in the central area of box compared with the control group (P <0.05). The ODs of MBP-positive

fibers in CA1 region of hippocampus in the 0.2% CPZ group and 0. 3% CPZ group were significantly lower

than that in the control group (P <0.01). The OD of MBP-positive fibers in DG region of hippocampus in the
0.2% CPZ group was significantly lower than that in the control group and 0.3% CPZ group (P <0.01). The

volumes of CAl and DG regions of the hippocampus in the 0. 2% CPZ group were not significantly different from

those in the control group (P >0.05). The length density and total length of the myelinated nerve fibers in

CAl and DG regions of hippocampus in the 0.2% CPZ group were significantly less than those in the control

group (P <0.05). Conclusion

0.2% CPZ (w/w) was the appropriate dose for CPZ-fed animal model to

mimic schizophrenia. The myelinated fibers in CAl1 and DG regions of hippocampus undergo demyelination

when mice are exposed to 0.2% CPZ for 6 weeks.
[ Key words |

cuprizone ; schizophrenia; hippocampus; myelinated nerve fibers; stereology

Supported by the National Natural Science Foundation of China (30973155, 811171238 ), the Cultivation Plan for 100 Academic and Discipline Talented
Leaders of Chongqing (2012). Corresponding author; Tang Yong, Tel: 86-23-68485633, E-mail; ytang062@ 163. com

K H o BLREH Ko T HAE R e 3 AN @Ry
R L B E ARG R — o B XA A A BLE
HIBFFEIR A, & 2R SEAE P ST F8 2 KM A7 75 45 44
B, Hh VR Z2WE TR TR HORE Bl R R R N AT
TEAT BE AN LT el 2R, FHOUF 3 A 45 53245 2% & UK #ih 43
SO R RS T PRk BRI R G
Bk | 3 DA AT 5T 0 RS 0 LA B 5 K P
DO AN R IR I Fk e 0 L TS
S B I B A8 U PO RE IR A R A, B
Wi B 5k — Ji7% ( cuprizone , CPZ) ME3E C57BL/6 L34
SIS TR 1 43 4RE S W AT T, R s
FRUAT LA S B R e 22 R G A
Bt /AT Rk As 1, SClk [ 8 ] HiRaE CPZ MEFE /)
SRR S N AFE I RE R 28 . — L LR A CPZ i
I W A 58 AR 0 T 0 IS AR DX A R R R A
0.2% (JFr /380 M o HAE 5 CPZ I 2T AES
RS B AT A A S RIS A T DAASE DL B T Y
KBl o BLREREAR , DA S SO R BE A7 22 8 5 )
A OC R M /D WARIE . I, ABF5E4 CPZ ISR/
B3R 0. 2% 0. 3% F1 0. 4% (i 53 %5) 3 Tl A []
CPZ Fil 4, 5t il i CPZ(0.3% F10. 4% ) IR/
FRAE ARG P43 BERE SR Y AT A 71, O -4k CPZ IR
5 /N BRAT Ry el it S R BB ] AT RE G R o

1 57

L1 SEEeshihAe L ikt

TEH 6 JH e i HENE CSTBL/6 /AR NSt 42, 6 80 H,
JI A /N B 3K T B DR BE R R S B sl rh s o S0 24 i i
CPZ,W35F Sigma-Aldrich 3R] . ASCHe 0243 4 41, 7 945 il
21.0.2% CPZ 4 .0.3% CPZ #H10.4% CPZ 4, {4/ 4%
20 Ho Pl /B SR Gl S R, oK 2K . CPZ 4
(/N IR IR R R 8 24 CPZ 13538 sh ) Tk, TR OK hy 75 1
Ko 4 CPZ HIRFRBIA G CPZ 1 s ik} ,0. 2% CPZ

RDE R INAAT 0. 2% 5t i 4348 CPZ ¥y 5K 19385388 21 fe) e}, e
RA VI NS IR BRI Bl R 4 A, St
1A 38 B S R S5 50 . SEg ], /N RS BT R 3 ~4 K
D 1, FFRERNIC RAET /N I FE T ], SegmibfT &2 4 A
B, AL BEMLAME 10 HE4T CPZ ME3% 4 J8] B9 AH 50 SE 56 72 4=
FEor BT ic o 4 RS A MR EHRE , 8 4/ B IR % 2 500 2
Wo SR 6 A4/ RIEFTAT 500, IF TA7 2 =il 4
WG HIEE 2 K, TR /N R ERAL S8 I 10 K i A7 S e 20 41
A2 58 AR 22 8 A ST, IR AE A A7 A it % oh 6 RlG
Fi MM E A o NS gs b A/ D BROR P8 T i 4 AN Tk
525 (A SLIR % 0.4% CPZ4) .
1.2 474 %K

B AH/NRAEIR S 6 R BEATAT A2, S2 g0 10 B A 45
W35 Morris KR E RFLIZE AL SC S . BRSEI 7k
WICHR(17 - 18],
1.3 ARABZ LR

HENRGER L, EAT 256 2 R /NRE 4% KA
TSN I BRI 43245 2% DHL-3 RUME 1 8 b4 T O IEVE R 18 2 , 4
L8 mL/min (438 £ 506 5 0. 9% A= #ER 7K 30 mL, 7 LA [F]
FEE ] 4% 2 B R 60 mL [ 58 . 7 RE T 8 R 58 mUs B
0N BROKHRG , 1 SR RGNS KM 4325 g 20 A WA . R4
— Bk T 4% Z R R e, T e d e e ; i —
MR 4% BRE HEAT A, I TR0 5T
1.4 RBRABAT L EFBESHT

e FH 70 6 45 0901 2 A LA (anti-MBP 1: 500, Covance 2y
R AVER—to FAE 2 5 W b [ 19 /0N BG4 47 s 3
Ja AE4 wm SR AU R, LY o, B B 20 k)
Bk, AL AT e A e g e, D) A R ORI

£,0. 01 mol/L PBS IEVEZ JG AT IR IVIE &R . 30% i %

A TP PR 2o Ak ) 1 20 min, PBS Y U5 VG 5 5 P I i
37 C KWE BT IR IN—Pt 4 CEB, 2Z )5 —HU B
FRiCHERE R P A E ,37 C HKiE 20 min, PBS JRIEUE/S DAB
. B RIGHHEEABR RGN MG & MBP L 4]
F o WA B R (81 Tmage Pro Plus PR HEAT OG5 BE B0 1T, 52
TS0 MBP e @) i (9 74005 B



535 5 13 ) o= F B OR % ¥R
J Thid Mil Med Univ

201347 A 15 H

Vol. 35, No. 13
Jul. 15 2013 1333

1.5 W4uir A H1E

KO 2 T B A 3 IS 8 /0N B DR G > 35K 94 e AR P Tk 0
1 mm JSER)ESE N A M B 208 R AR ( x 10) P24
KB BRAT LLSRAT 8 ~9 skl Ao A0 5 A T Eh a5 44 i il Aoy
BT —5K 10w FYFEAR VKR 7, 57 BIA FR 2R e e 5 7
ML A2, DLICAE X 70 55 9 43 IR MR A0 (8T TA) o fi
FH R AUBE RS O FR 2R B i S g U e, T s B ke /0 B R vt i
P PET T , X8 I AR G R B R ¥ 1 CAL X DG X3
(E1B) o 76 B0 S v b, AR IR 5 v i o 1) CAL X
DG XG53 HI7E CAL KA DG X N BEHLERAZEER 1 mm’®
R LUNIRIVE AR A o K ZUAE 4 Crp T 4% 19—
FER L E 2 h,220.1 mol/L PBS ¥ ( pH 7.2 ) #hisk 3 W5 A
Bz (0S0,)7E 4°C T E5E 2 he £ 50% .70% 90% HY Z.
12,90% L5 90% NIk 5 1) S 100% 1N B ¥ W 32 i e 7K
J& RULAE 100% BRI (618) Hh o K iR bF A 22U e
“BRYUIE” (Tsector) AR AR 5 mm [)/NER , P4 5 B i 44
BT AR G /N Bk, B —ZHEURBEHL YT 1 5K 60 nm J5
HOREMED] B o FEBS BT N AT D) AR 6 000 A 20 000 %
JE BRI 10 ~ 15 DHLEFA

1 n&m ’ : ]L"“
/ A
Aokl (FTRBIELE x40); B: ot g 5D
CAl R4 DG X R egitde.s  ((x10)

1 BESHXEMMEAETEEISXERNTE

1.6 HAFZELN
1.6.1 HI5rIX CAL f1 DG XARFL 7 Yoo L Xt I8
Ty CAL XFN DG X B R B & 4500 &, 94 54
B H YA i il S 431X CAL Fi DG XA S 4k (& 1B) , 43
AHEH SPey Ml X Pyo AR LA HLE A SRR 2
Vea =2 x 3Py, xa(p) xt (D)
Ve =2 x 3P xa(p) xt (2)
Veu F Vo 512D CAL (RBUAIED, DG (AT ,a(p) Fm
BRI AR A AR (5 AR A TR 0. 062 5 mm? )t 46
AN R JEEEE (1 mm)
1.6.2 AWM RKEREMEKE  fFRERF LS
TG AR HOHE" %5 52 4 v 16 TG HIOHE P AR 53 5k
(HEZR) MHAZ 1A Bt L 2T AW ia , RIS 28R4k (5540 M
A HER 2 A YEWnE (B 2) . 1540 IX CAL X FI DG X 4
A7 B 22T I K AR T A A S e
L,(mf/CAl) =2 x Q(mf)/3A,, (3)
L,(mf/DG) =2 x Q(mf)/SA, (4)
L, (mf/CA1) #1 L, ( mf/DG) 735 FniE S CA1 XA DG [X.
WA BEMZLTAE MK % 8, Q (mf ) IR FIr A Te 1+ EUHE 714K
LT AERTIETE, SA o I DAL 3 RN AET B CAL XFI DG [X
P IR v BT O A T A i EHE Y ST A, V8 5 CAL X DG

IX N B 22T B B B A oy P
L(mf,CA1) =L, (mf/CAl) x V,, (s)
L(mf,DG) =L (mf/DG) x V, (6)
L(mf, CAD)Fl L(mf, DG) 435 Hi & CAL Xl DG [X [
HREM AR B

1.7 %k

R SPSS 17.0 Geit-#cft:, iz 8. P &K Uy 22 70 A7 LU B 41
AN SO PRALS R R S0 W S 8 KRR R
DLFRERF- 5 17 0 7 %, LL S MBP Be @] J 19 )6 %% JEE ML
HEAF I TG A5 LA AT I 1] 9 22 54, M B A e 3 oA
IKEEATT WG 47 R il . RS R AR S R 5

2 HR

2.1 AArEAERT

DTSR B ,0. 4% CPZ 211 /)N B H A A7 315 B 1]
2,57 JE H A A AE ) AR R AL/ BL(P < 0.01)
0.2% CPZ 21 .0.3% CPZ 4 A il 20 /)N BRI vp 57 A7 355 Bsf (7] 35
h 6 Ji,3 AL E2 (P >0.05)
2.2 HREERA

SEIRTF AR BT A AN AR B i TE B 2 5 (P >0.05)
SCHGER 1 EIFG IR CPZ R /N AT R T B R X
TP <0.01,% 1), 42 JEH44,0.3% CPZ 4/
RO i I A B 2 AR T 0. 2% CPZ 41 (P <0.05),0.4%
CPZ /N 41 2 A & i 5 HEMR T 0.3% CPZ 4 (P <
0.05,% 1),
2.3 FAFKRE
2.3.1 WY WK ,0.2% CPZ /N e v e
DX S5 s ) v ) DX BT 0 s /8 B R 1 P e 2y 0 S P v
FHEHH/PNER (P <0.05),0.3% CPZ 4H/NRAEW 925017
M RIS R AR B EHER (P >0.05,%2),



5535 B4 13 4 = FE K OK ¥ ¥ R Vol. 35, No. 13
1334 2013 4E7 1 15 H J Third Mil Med Univ Jul. 15 2013
x®1 6 AXRHN 4 APMRERETH (2 +5)
215 n 50 4 51 552 553 4 554 4 %55 4 556 A
EEniE 20 17.07 £1.34 18.48 +1.47 19.24 +1.43 19.71 £1.42 19.61 £1.45 20.02 +1.25 19.93 £1.70
0.2%CPZ 4 20 16.98 +1.16 15.65 +1.28% 16.09 +1.66% 15.83 £1.942 16.06 £2.192 17.34 £2.39% 17.12 £2. 462
0.3%CPZ 4 20 17.17 £1.36 15.60 £1.30? 14.50 + 1. 443> 13.70 £1.243¢ 13.99 £1.273¢ 13.98 £1.45% 13.72 £1.512¢
0.4%CPZ 4 20 16.89 +1.01 15.23 +1.632 13.20 +1.06%d 12.29 +1.072d

a: P<0.01, 534214 ;b: P<0.05,c; P<0.01,%5 0.2% CPZ 4k ;d: P<0.05,% 0.3% CPZ 2114

R®2 IHANMRHTIFEIWER (2 =5)
205 n PORKIEE SN E ()  PRKEIE SR (mm) SR (mm) v X R B R JE X B AR (mm)
el 10 12.69 +11.24 596.49 £375.02 12 688.96 +2 487.79 0.05+0.03 12 092.47 £2 280.95
0.2% CPZ 4 9 38.22 +30.96% 1485.69 +1 006.97 14 568. 18 +4 022.35 0.09 +0.05* 13 082.49 +3 285.92
0.3% CPZ 4 10 10.07 £12.29 671.44 £699.29 14 851.29 £5 729.10 0.04 £0.03 14 179.85 £5 296.39
a: P<0.05, 5354 40k 4k
F£3 3 HEMRKE FARBMHBRFEELWEER (v £5)
- KK E AL WA S TR E R T & 55
Z n
R (s) S BEFE (mm) P (mm/s) F-EGBRIG SR (mm) A LRI S (s) BUEL

Eav Il 10 143.27 £56.53 39 046.75 £13 605.00 231.26 £34.57 14 817.26 =1 770. 34 61.89 £9.05 3.85+1.87
0.2% CPZ 2 9 99.41 £49.10 31 044.38 £14 779.27 229.70 £32.69 15931.83 +3 976.07 63.35+£12.03 4.72 £2.03
0.3% CPZ 2 10 146.75 £58.27 43 299.63 £16 672.16 248.32 £43.09 14 393.18 +3 895.52 61.15 £16.62 3.15+2.08

2.3.2 Morris KT 3 4l/NRAEK KT 0] W& Fd 7
BIRMIT HFRA TR EEEZF(P>0.05,%3), #iE
S Ad W BRFECT- 6 AR A D3, 55 K 1 25 A/ BRI 2k 3k 5 R 30
ZIIAAFEG 2225 (P >0.05,34)

x4 3APMRAEERETARGIBIITAFARER(s, v25)

Eib] n EAPS F2R GEES ERES
Pebls 10 112,79 £85.27 77.40 +44.11 77.70 £49.91 71.77 +38.95

0.2%CPZ4 9
0.3%CPZ 41 10

91.47 £44.93 45.01 £24.40 61.64 £38.59 54.59 +30.36
162.18 £69.73 97.22 +79.03 82.79 £37.14 80.24 £63.47

2.3.3 RFLEEIG SRS 0.3% CPZ 41.0.2% CPZ 4
g ) 2/ BRAE R LS 36 AN s S 36 v AT R F R I S i
22 (P>0.05,725),

2.4 RRMBALT FE SN E E LR

P4l D CAl X3k MBP Y [HMEM 4 B £ F
0.2% CPZ #HH10.3% CPZ #H. {H 24520 0 DG [X. MBP [
1] B2 T 0.2% CPZ 41,5 0.3% CPZ 413 ™ DG [X.

AN

PERY R4

EFAWEB(E3),

P 201 2 CAL X3, MBP 42 (5 (1 5125 & {4.(0. 19 £0. 03)
BT 0.2% CPZ #0.(0.16 £0.04) F1 0. 3% CPZ 41(0. 16 +
0.03) (P <0.01) 454199 ™ DG X MBP 40, (1) 54 % i
(0.19 £0.03) B2 F 0.2% CPZ 41(0.16 £0.04) (P <
0.01),50.3% CPZ 44 DG [X G2 (0. 18 £0.04) L&
FERF(P>0.05), #TLIETIEER, RITLMO0.2% CPZ
HAEAT R G A SE T S A 5 R 2 ZLRE R Y, BT LA AE
JE S RZERF R AT T4 K40 0. 2% CPZ /Bt
O

x5 3AMRMRILLRINEBEIRITHAFERARER (1 £5)

) ) AL EERRSIN
3 min AERALEL S min ERALEL BRI Cs)
il 10 19.30£14.23  28.30£21.02  140.80 =52. 64
0.2%CPZ4l 9 15.11£12.10  20.22£16.80  119.11 £45.81
0.3%CPZ4 10 9.80 £8.47 14.70 £10.60  157.40 £53.54

A:42%)40;B:0.2% CPZ #1;C.0.3% CPZ 41

UERFEANGRIBAED CAl B, EXFENGREA KDL DG R
3 3ANRBIGREAANFREER

(S-P x40)



535 5 13 ) o= F B OR % ¥R
J Thid Mil Med Univ

201347 A 15 H

Vol. 35, No. 13
Jul. 15 2013 1335

D:0.2% CPZ 4> &# 2 DG & ( x17 500)
B4 ZHEFENRNRBIHXNEHERETLETNL

£6 =HIA0.2% CPZ A/NRiED CAl K#1 DG RIEBMEHHZ T ENENFLERILR (v +5)

py CAL KN RERIZ 85 DG XNAREMZE 15 CAL KA REZ 5 DG X A BlithZ

415 5y CAL XARR (mm?) 5 DG K fABL(mm?)

FUARKERE (n/m)  FAREKEHE (m/m®) FHEBKE (m) BB (m)
Pl 6.00=1.18 4.00 £0.78 100. 67 67.47 107.87 £52.65 634.41 £532.69 430.18 £219.56
0.2% CPZ 4] 5.30 £1.02 3.63 +0.67 37.51 £18.65% 35.56 +19.62" 194.90 =86.47% 129.22 +87.88%

a: P<0.05, b: P<0.01,54x4]201b48

2.5 wHELEZR

25 0 BRZL/N B B 73 X A B 22 2T SR B 35 S0 308
CPZ 41 /N R T 43 DX N A R4 20 2T 24 30 Sk 7% 08 A A el A
(K4),
2.6 thAFL

0.2% CPZ ZH/)N g T CAL XA DG IXf AR B 5 42 ol 21
RS2 7(P>0.05), 0.2% CPZ /MG CAl X
DG X N A BEM 22T -1 B2 % B R B 20 2T 4 i B K
YR N T RSN (P <0.05,P <0.01,%6)

3 itig

AL A 8] AR R AR ) A, 0. 4% CPZ
21 /IS BURA A7 195 s [ S8 25 P AT T il 2/ B, 78 S 56 )
WIRN R B AL = AT % L5 6 J8 0.3% CPZ 4171
B T 24 O 4 i AT IR T Y 273, B IR T
Pl 4L, vl RE S A AE ™ F ALK D RE R A A G, X 4
WFFT LR 0.3% 1 0. 4% H| 4 [1) CPZ M3 C57BL/6
FEATE G AE NG I 73 2L s P RS2 itk —
HEH],0. 2% CPZ 7t i {37 4 w43 S40E K sl ) B
AU Fe A d o

ALY CPZ 4/ BRIAT 4 2 s H B AE I 3 51
550 ,0.2% CPZ 411 g X 3836 ol i 25 PR3 T, 3R
P/ B e s 4 R v R A T H.,0.2% CPZ
H/INBRAT I A FERE 45 0. 3% CPZ 41¥E Wi g, I
AT A2 R I R & B CPZ /SRR 5 45 il 4L /N BRAF A
PR ARBFIE RN 0.2% CPZ 4/INRAT R
DR A5 5 AR O BIF el — 3

A /N E Y] i MBP Je i b #irh,0. 2% CPZ
ZHH10.3% CPZ HAEiFS CAl [X. MBP 4 {0, () - 241
B F AL T4 ,0. 2% CPZ 40 /N B Y ¥ 14
DG [X i F ¥ % 2 B & PEAR T o fhl 41, H 2,
0.3% CPZ A1 DG X 1Y -3 0% %% B (E 5 5 il 441

TRENER, BAX - RNERMANEE 56
SFEE 0. 2% CPZ 401 0.3% CPZ 20 /)N BUEAS Tk 28 v
FATHEER,0.3% CPZ 41/ R EIAT R 2 S IR R
Bitis CPZ 5552 i 385 /= 1 S5 BH &2, S0 0. 2% CPZ 4]
AN EIAT 2 S SR B g HL T, 3K 0T RE 2 TRl
0.3% CPZ 7| & C &3 B/ NRPLEE F RN . o) —
J5Tf,0.2% CPZ £0#1 0. 3% CPZ 2H /)N Gl 43 X [
Hei B 2= R R ANFIF Y CPZ 515 i ik b it 6 4
AR Al FE HLAA X 25 5. 0.3% CPZ /NS DG
XN MBP FH: ) M 2 - 4 %A B &b, 5
0.2% CPZ 2 o XS I B T Be i X Ry 0. 3%
CPZ 41/ Flifg 5 DG X N B8 #5 P AL B J1 3k F 0. 2%
CPZ 4 HJE AT 4 S A7 X 22 53 1 0 D R AN T
HE o R TR A G /)N B ) AR 22 S A A el AR
A REWELI T 0.3% CPZ 4l/NEAIAT 22 E R,
AL J AL AT RO SIS I S
T 0.2% CPZ WEFFhRERI AT LUAE NAE #3240 518
FERY RIS BRI T CAT X AT DG X PN 247 HA 30t 5
AR o R ARG o S B 9 K BRI D AR B
AN S S ISR S TR P4 SRR W T N TC
JCREMEFERDY L R BUAE B RIR AR 2
R Bl 25 2T 2 I B B s ) B I T SR 6
LR 220k S T IR Y R R ok R 4
(DTI) $ AW 58 & BUKS W 4 2405 6 5 ) FA H %
B2 77 Rl 23 B FE Y T DY P — T/ T 5 4 i
FHSER LR ek e Y B L2 B S (L iE ]
TR RIS R0 T T P 0 5 AN M 0 L 5% B
P AR 7S F1 43 S S5V T DA A B o 2 T 2 ) B A
KABAE ., VARTA W5 & 7E CPZ 753 (RS #40 Z45E
RERETR S 36 T P9 S BB S AR A6 L (HR SR
FHRH R AU e o )5 1) AR T ik,
M ELAF 5 5 B X S 0 o X T o . AbiboEis H



4535 5 13 1
1336 201347 H 15 H

LR N S S
J Third  Mil

Vol. 35, No. 13

Med Univ Jul. 15 2013

BRI F 5 06/ N B Ty CAL XA DG X 145 B pf
L ST T W =4 oY . SRR
WFFE 715 s, AR 5 i B DL N R 3 O IE
T IX I N LR A BE ML 5 @ = 4k 7 [a] Y Bl AL
TR RIE T 4 2 2 2 A6 = 22 0] PN 454 J 1) ELAT A T
AR s AR I 45 R4 XHE , DT e T 2 R
2l BB . IR B 5T AR AL 22 45 S R, 6 ] 0. 2%
CPZ Wi )5 C5TBL/6 ELifE Ty CA1 X FI DG [X N4 B4
P2 AT 2K i 95 B AT B 1 20 2 A K B I T
1, R WERHIESE T 0. 2% CPZ 41/ §UE T N 77
TEMBER A . A VAT 0.2% CPZ WEFR/N U
T 2 TEAAEAE BE MM AT R R GE ™, X
—BIPAERY b KRR T AR A 2 HORS pf 40 SRE
BEW LA B R T4 MM & TR 5
Ko I, ABFIELE R R ,0.2% CPZ WS gl Py 7l
(140365 T AR ] SR BIE AR A SRRE Vi I i i A P
PR SRR

ARG F AR ) i CPZ SR CSTBL/6 FRARTT
T, CPZ i SRS 70 SLE AF Sl AR 7R 1 38 71 o
I H A A 2N R B i A A B ) AT o A i 2
WEBH T 0.2% CPZ 5|5 2 HE 7R 3 Z40E S B 7R i
A iaE R, IR e 4 22 S R 2 T i 2
T 0.2% CPZ MEFEn] 5 /N i CA1 F1 DG X fii i
BHORAR o XA 25 S ARG i o0 S0 T 25 AR R ATE 5
PEUET R EE R SL AL | N I 2R % Sh AR AR F 5
R 143 SURE TR S B ML R (S T IR RS 2538

Sk -

[1] Bartzokis G, Nuechterlein K H, Lu P H, et al. Dysregulated brain de-
velopment in adult men with schizophrenia: a magnetic resonance ima-
ging study[ J]. Biol Psychiatry, 2003, 53(5) : 412 —421.

[2] Davis K L, Stewart D G, Friedman J I, et al. White matter changes in
schizophrenia; evidence for myelin-related dysfunction[ J]. Arch Gen
Psychiatry, 2003, 60(5) ; 443 —456.

[3] McDonald C, Bullmore E, Sham P, et al. Regional volume deviations of
brain structure in schizophrenia and psychotic bipolar disorder; computa-
tional morphometry study[J]. Br J Psychiatry, 2005, 186 369 —377.

[4] Regenold W T, Phatak P, Marano C M, et al. Myelin staining of deep
white matter in the dorsolateral prefrontal cortex in schizophrenia, bipo-
lar disorder, and unipolar major depression [ J] . Psychiatry Res,
2007, 151(3): 179 - 188.

[5] Hakak Y, Walker J R, Li C, et al. Genome-wide expression analysis
reveals dysregulation of myelination-related genes in chronic schizophre-
nia[ J]. Proc Natl Acad Sci USA, 2001, 98(8) . 4746 —4751.

[6] McCullumsmith R E, Gupta D, Beneyto M, et al. Expression of tran-
scripts for myelination-related genes in the anterior cingulate cortex in
schizophrenia[ J|. Schizophr Res, 2007, 90(1/3); 15 -27.

[7] Gudi V, Moharregh-Khiabani D, Skripuletz T, et al. Regional differ-
ences between grey and white matter in cuprizone induced demyelina-
tion[ J]. Brain Res, 2009, 1283. 127 —138.

[8] Yang HJ, Wang H, Zhang Y, et al. Region-specific susceptibilities to cu-

prizone-induced lesions in the mouse forebrain: Implications for the patho-
physiology of schizophrenia[ J]. Brain Res, 2009, 1270. 121 -130.

[9] Xu H, Yang H J, McConomy B, et al. Behavioral and neurobiological
changes in C57BL/6 mouse exposed to cuprizone: effects of antipsy-
chotics[ J]. Front Behav Neurosci, 2010, 4 8.

[10] Xu H, Yang H J, Zhang Y, et al. Behavioral and neurobiological
changes in C57BL/6 mice exposed to cuprizone[ J]. Behav Neurosci,
2009, 123(2) : 418 -429.

[11] Matsushima G K, Morell P. The neurotoxicant, cuprizone, as a model
to study demyelination and remyelination in the central nervous system
[J]. Brain Pathol, 2001, 11(1): 107 —116.

[12] Gundersen H J, Bendtsen T F, Korbo L, et al. Some new, simple
and efficient stereological methods and their use in pathological re-
search and diagnosis[ J]. APMIS, 1988, 96(5) : 379 —394.

[13] Tang Y, Nyengaard J R. A stereological method for estimating the to-
tal length and size of myelin fibers in human brain white matter[ J]. J
Neurosci Methods, 1997, 73(2) . 193 -200.

[14] &3, 238, Bk, 55 B ATB A2 T7 B0 70 R BRUDF IR &
IR A BE AN R 2T 4k [ T]. 58 = % B K224l 2009, 31
(1):56-59.

[15] Walsh R N, Cummins R A. The Open-Field Test: a critical review
[J]. Psychol Bull, 1976, 83(3) . 482 -504.

[16] Franco-Pons N, Torrente M, Colomina M T, et al. Behavioral deficits
in the cuprizone-induced murine model of demyelination/remyelina-
tion [J]. Toxicol Lett, 2007, 169(3) : 205 -213.

[17] BE%, 2B, 2508, 5. 00 C B EE s SR o 240
/IN SRS TR I A A ool 22 27 A4 B i s e ORI [T ] 58 = %5 1R
Kegsid, 2013, 35(7) : 598 - 603.

(18] &, REEME, F25, 45 WU OB R BE i iR o 20
FE/N R B TR FR B BB AR R AT AR R AR 2 [T ] 28 =%
BE R2F24R, 2013, 35(8) : 717 - 721.

[19] Honea R, Crow T J, Passingham D, et al. Regional deficits in brain
volume in schizophrenia: a meta-analysis of voxel-based morphometry
studies [J]. Am J Psychiatry, 2005, 162(12) ; 2233 —2245.

[20] Nelson M D, Saykin A J, Flashman L A, et al. Hippocampal volume
reduction in schizophrenia as assessed by magnetic resonance ima-
ging: a meta-analytic study [ J]. Arch Gen Psychiatry, 1998, 55
(5): 433 -440.

[21] Heckers S, Heinsen H, Geiger B, et al. Hippocampal neuron number
in schizophrenia. A stereological study[J]. Arch Gen Psychiatry,
1991, 48(11) : 1002 - 1008.

[22] Kalus P, Buri C, Slotboom J, et al. Volumetry and diffusion tensor
imaging of hippocampal subregions in schizophrenia [ J]. Neurore-
port, 2004, 15(5) : 867 —871.

[23] Kuroki N, Kubicki M, Nestor P G, et al. Fornix integrity and hipp-
ocampal volume in male schizophrenic patients [ J]. Biol Psychiatry,
2006, 60(1) .22 -31.

[24] Dracheva S, Davis K L, Chin B, et al. Myelin-associated mRNA and
protein expression deficits in the anterior cingulate cortex and hippo-
campus in elderly schizophrenia patients [ J]. Neurobiol Dis, 2006,
21(3): 531 —540.

[25] Schmitt A, Steyskal C, Bernstein H G, et al. Stereologic investigation
of the posterior part of the hippocampus in schizophrenia [ J]. Acta
Neuropathol, 2009, 117(4) . 395 -407.

[26] Hoffmann K, Lindner M, Groticke I, et al. Epileptic seizures and
hippocampal damage after cuprizone-induced demyelination in
C57BL/6 mice [ J]. Exp Neurol, 2008, 210(2) ; 308 —321.

(U#5:2012-11-15;1&[E] . 2013-01-04)

(s EE)



