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—HEESIE S5 D3T AHE A TR ER
Xt N D A& I A& W IR A Ak
(BRI AR R R, 2 DR BRI, £KIE 050000)

WE AR —A85 57 3H-1,2-dithiole-3-thione (D3T)XH A 913 #6935 ShAd 2 LAY PR AP 4E
. &R T R SD ILRAMIBER I R A BATIRINE A, ERIER 1 AT, afRea
R A N EF 3SR, THA 20T 32 50k b Ae A - R BR 4% 35 4k 37 %) #| threo-hydroxyaspartate(THA),
D3T48h+THA 41 -F 32 & ® e AR FE R E 69 D3T, 48 h /& Bl 6T 4T THA #=48 5 R E 69 D3T.
D3T+THA #8 -F 3% 47k B 8F 47 THA Fo RERE 64 D3T. 324 4 B EUKE P Z ALK EAA
MEM T, FIsTIRR 1 BB HHFME R LT RFIKES D3T, WA D3T F# 48 h BiE 3¢
ZAS T HM P AT RAZ A0 £ F, R T 7 D3T & THA 71 A2 6915 $hAv 2 0G5 KA RPAEA
H 4695852 THA 3| A2E ShAF 2 UM MARE . d ik h, 4086537 DT A 2 R A ILE 45 1l

RIS T AL,
X527

WLZ 45N R 610 (ALS) A& LUERFEMIZ M E T
ERAFFIER — M SR ITH R . RIKEKRIL A
b FEghMa g, Halrkh, 2HEESST
ALS b, FiEshmaE i ERMmELRE, Lhak
PRS2 SRR . BRLAThRE R . BN BB &R
B A B VR A0 AN A I 3h M & T A
RIEELZMER . RIS S~ YA B 4-hy-
droxynonenal {T ALS 35 i35 i H 8 #6 FHe
PFRIER . T H, SRS A AR A B AL )
K, DM EREERH, BRAIFBUSSMEA T
T8, Ak, raa iR B i\ aEERR AT — e R E L
REL 32 B8 S 2 LI . (HAE, 3T ALS IR A, $T
AR A R IR, &IE, Kirby 5504R
T8 K% 35 5% K1~ Nrf2(NF-E2-related factor 2)7E 548 [
SODI ¥R P AFE T 7% . Nef2 /E 4 REDT
S % JofF (antioxidant response element, ARE) ]
KEEAN, 25 MHEAPTENERRIENIHE.
F AR T FUNEf2/ARE {5 538 % 7T BE R ALS T4
EACERINESE (LW

3H-1,2-dithiole-3-thione (D3T) & —FF — il % T
I, T AL BUEY 5 R A RO TR . & REW Ik
FEMEME T Nrf2-ARE @ %, 55 T AHAR SRR PR
LB an: 6 H kS ¥ B (glutathione S-transferases,
GST). IML4T % %4 -1 (heme oxygenasel, HO-1).
R4 4L IE )R B (NADPH: quinone oxidoreductase,
NQO1) MKk, EEmAMMPIEIRESI, AL

ZEN Rk, D3T; 88 ML, i

D3TXEFEIEE S A TC R A LR EM, FATH]
F 28 o RO B R B IR BRI ST Tk FR s g
TR REASMERL, DL FEAt, X D3T T Mizs)
LR TOAF I B R R T 5 ) S S A T L

1 #RIERHZE
1.1 #l
D3T #135[H Roswell Park Cancer Institute 5K
A R T, Y -20 'C{RAT. Threo-hydroxyas-
partate(THA) 4T Sigma A ] . 5 (fiLi5 A Hank’s ¥
WJF Gibco /A 7], Anti-neurofilament antibody (SMI-
32) T Stemberger Monoclonals 2 A
1.2 HERHEERES o
ARG 7 K SD FLER, ETC A #4&AF T ik
WA BB 4y, g oy B ph e, HE A0 A
Hl(Mickle Laboratory Engineering, Gomshall, Surrey,
UK) KA #EV) E 350 um 7, KA aid b %
& Gey’s Tl £ WL(F & HE 6.4 mg/m)H, 75 B
B R 4 B R AL AR A AN U JR ML(30 mm
Millicell-CM, Millipore 24 7)) I, 4L S J, AR EE
FRIF BT 6 FLAR, BFLIIA 1 ml FEFRII(E 50%
MEM, 25 mmol/L HEPES, 25% Ki& % 1fiLi#, 25%
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Hanks’ “F-#7 £ V9 7 25.6 mg/ml #Z#E, 2 mmol/L &
WG . IR pH=7.2). BiFRBIBIAN LB
F46(37.0 °C, 5% CO,+95% %<, Sanyo). FFJEH
e P IR 35 55 W
1.3 AT

B R )G, AR e, ki
EM, P2, THA AT EFERT A 100
pumol/L THA, D3T48h+THA 41 T 337+ iIn A D3T
(R ESr %4 15, 30 umol/L, ¥&T DMSO #1), 48 h
Ja Rl 45 F 100 umol/L THA FIAH M K E K D3T.
D3T+THA 4 T35 58804 [F B I\ D3TOREE 73 51l A
15. 30 umol/L)1 100 umol/L THA . X HE4L A
IEH IR, WA DMSO A 57|+ mA
0.1%DMSO, B4 10~15 K. 335 4 FJRBA, ot
BEAR A 4% % Z H EE 8 %€ 30 min, 0.1 mol/L PB {ft
BE3 IR, 4 CIRAT. BBIARARKHA 2.5% I W& 2,
4 CIRAF. RHh, X IEE R — R EREE 7o alss
F D3TARES 514 15, 30 umol/L, #T DMSO
F). 0.1%DMSO. IEH M, T748 h 5%

B AW TR BRIz B M T, THE3 441 5 h D3T48

h 41, DMSO48h 4. XfHA)IZFN ML TTHIHE.
14 ®RGHLOKFRE

A BE A T 0.05 mol/L TBS H1i&¥#(30 min),
10% IE% 5 MiE#R & (37 °C, 30 min), F LL L HT SMI-
32 HUK(1 1 4 000)iRE (24 h, 4 C). FtJ5H ABC %
AN PR =Prdb st L AR ARG BR A | &1 H
1 h. &J5LL0.05% DAB-0.01% H,0, &1 10 min.
FRENAK. EH. BHE, LBENE. TBS P
— Pk B M
1.5 BENE

DIEUAT A2 1% SRR 5 8 52 1 h, REIRGE
57K, PBS i, Epon812 U3, #By#Y) H HLUI F, #)
BRER T M BE R WU B g €, B O 7 BB SR .
1.6 FitFEH*E

FHZHMAETCHERA x+ s Ror, RN
SAS 6.12 Gt M BATF V22507 -

2 H#R
21 EHHETHETL

IEH SRR AL G B8 A (R R SMAETE RUF, 12
& T LA T RERT A M, KR, A,
FERKMFEE(18.63 £ 4.6/ F(n=10, B 1), 5
Xt HEZHAH L, DMSOfE A XTIz sh &2 T AE KL
M (17.79 £ 6.40)7/ Fr(n=11, & 2). THA £H(7.50

+ 4.88)1/ Ji(n=10, Kl 3)iz s o & 5 xf A
LG A SR 082D, 1B B A TR AR AR TN, REAL IR
15. 30 umol/L D3T48h+THA 4 HizshiiL Tt &
AR (16.59 + 5341 F(n=12, K 4)F1(17.34 +
4.65)1 1 Jr(n=15, E 5), 5 THA AHECEH 239, 33
HYit#E Y. 15, 30 umol/L D3T+THA iz 35
A TCEE 2 7R (7.86 + 3.96)4 1 Fi(n=12)F1(7.89
+ 3. 730 A(n=11, E 6)5 THA 4L TS 27 2%
(B 7).

FiAbh, IEHREFE 1 A 4REEEE 57 48 h, 1234
JCEE H(21.75 = 3.2001/ Fr(n=11, & 8), DMSO48h
I L TUEE 4(19.43 + 4.60)4/ i (n=10,
9), MAZ LG it 25+, P>0.05. 15. 30 umol/
L D3T48h 4liz i o & 53 514 (20.43 £ 5.57)
N F(n=10, K 10).(22.04 + 4.2/ F(n=10, &
1) 5 IEHRAML LG22 2 7%, P>0.05(K 12).
2.2 EIHHETHBMEHENET

IEH SR A REH A2 3 M4 To AR, Mg
KEE, BEARESEER. &, My, wRk
ge Yot RERAN . A0 MRS 45 4 1 B AR, Leokr
A R e B, UV BT REL TR0 PR B L R B AR AR I R
(B 13), AR on] WA N 2 ok . 4
BRI RGINE, HEE ME s, ME
6 A i v BRAE ML A A 3850 SR N HED I R ST IR
HOR. THA ARTMIZsIM&ETm Il K& SR
P, gekiA bk, PR R AR IR (B 14). T
D3T48h+THA 411z ) i 22 JURE T 45 ) U8 ¢ THA 41
TR, BRI AR REA I, L N R Y 5K, =5
HAWARE. AR, R, RO RaMh
Y5 e A (B 15).

3 g

BER AR5 ALS R % VA<, ALSHR
NBPE B P A A RIKE T & H AR AR B 7
e, HRFE BN & HT ALS WA B #E/T A
GIluR2 mRNA 4wk fEOFI7S & R 5512 1k EAAT2 ik
B EARDO, fEfR. @RSERtt—BiEsE, — &
WEMBEFRRMAEEEH RS REREEsh s
JeHAHM . FATH 100 pmol/L THA T Fil4A4h %35
(6 e th 0 % 3 () 0 B G R 02, RSy v
100 pmol/L THA -+ Filf) 6 BE ¥ Jr iz ) #1282 70 B 2 6k
b RO . ML R TTA B
KET WA, Sehifk ik, w5 AR R B 5K .
MIMESE— 5@ W E THA eSS BUE Bh 1 48 TCA7 5 Tk
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B RERMSEA ), BT CLRERS S5 40 f N 1) Keapl
LHISREL A, 123 Keapl 5 Nrf2 f# 5, #2510
Nrf2 BRI Mz W%, 5 GST. NQO1. HO-
1 252 0 T AHAR A A PUA B RS R L i 3L () 7 )
ARE %56, A3 Al f# 2B AT L B Rk,
=AM PR RE 0, R DAT ML IR,

FRTUANREREGRYER . BAENUHIRITEET —
5 E 52

RS 2, ALK MNTEASE I A BEIESE T A5G
T35 D3T TR &R M A 8 5 R B sh & o hits
RS ER, D3T ReB4e mnas sh & T friE, B
PL_F 1 Nrf2/ARE 3 2% 2 A ALS 1697 BT HE A
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Abstract
(D3T) on motor neuron survival. The organotypic spinal cord cultures were prepared from 7 day old rat pup lumbar

In this study, we want to investigate the role of phase II enzyme inducer 3H-1,2-dithiole-3-thione

spinal cords. Lumbar spinal cords were collected under sterile conditions, sectioned transversely at 350 pm intervals.
Slices were placed on the inserts. After 1 week in culture, the threo-hydroxyaspartate (THA) group, treated with
THA alone to achieve a final concentration of 100 pmol/L. For the D3T48h+THA group, tissues were treated with
D3T to achieve a final concentration of 15, 30 umol/L, 48 hour later, the same concentration D3T and 100 pmol/L
THA were added to the medium. For the D3T+THA group, tissues were treated with D3T to achieve a final concen-
tration of 15, 30 umol/L and 100 umol/L. THA were added simultaneously. 0.1%DMSO was added to the drug
solubilizer control, no drugs added to the control group. After 4 weeks in culture, tissue were harvested, the number
of motor neurons and the ultrastructure of motor neuron were observed by immunohistochemistry and
electromicrography. We also compared D3T48h (add D3T 48 h after 7 day culture) group with control (no drug add
after 7 day culture) by counting the number of motor neuron. The results showed that D3T can prevent THA-
induced motor neuron death, increase motor neuron survival. It suggested that D3T have neuroprotective potential
on THA-induced motor neuron death. Phase II enzyme inducer may provide a novel neuroprotective strategy for the
treatment of amyotrophic lateral sclerosis.
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Received: April 24, 2006 Accepted: August 29, 2006
This work was supported by the Natural Science Foundation of Hebei Province(No0.303487)
*Corresponding author Tel: 86-311-87222725, Fax: 86-311-87064024, E-mail: LCY5@yahoo.com.cn





