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Effects of sodium diethyldithiocarbamate on
iscbemia-reperfusion-induced brain injury in
Mongolian gerbil

CHEN Dong-Ming'. LI Wan-Hai. XU Bing-
Xiang, TAO Xue-Bin. CHEN Jie (Depart-
ment of Natural and Svnthetic Drug Research .
Coliege of Pharmacy. Second Military Medi-
cal University. Shanghai 200433, China)

ABSTRACT Prain injury in Mongolian gerbil
(Merisones unguiculatus) was induced by oc-
cluding bilateral common carotid arteries for
60 min followed by reperfusion for 5 or 30
min. Oxygen free radicals in brain tissue
were measured by electron spin resonance

(ESR) technique. malondialdehyde (MDA )

was measured by fluorescence spectrometry.
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and superoxide dismutase (SOD7} was mea-
sured by nitrite kit, Oxygen free radicals and
MDA were not significantly increased. but ac-
tivities of T-SOD and Mn-50D were decreased
The free
radicals were increased at 3-min reperfusior.
and then reduced to the level of ischemia
group after 30-min reperfusion. MDA was
increased remarkably after reperfusion of 30
min, whereas the activity of SOD continued to
decrease. Sodium  diethyldithiocarbamate
(DTC}, iv 5—100 mg kg '15 min before oc-
clusion ., decreased the production of MDA and
increased the activities of T-SOD and Mn-
SOD. The formation of oxygen free radicals
was depressed by iv DTC 50 mg+kg™!. The
result suggested that the protective effects of
DTC on ischemia-reperfusion-induced brain
injury might be induced by scavenging the
oxygen free radicals, increasing the Mn-SOD

activity and decreasing the production of
MDA,

after 0 min of cerebral ischemiz.
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WE ¢+ RREEN min 5, BALAEBEHH
A MDA S ETHEBF&E, T Mn-SOD #77%
TR, #0160 min BEEFS min i, BEA
HEBEFE. FHEEI min B, MDA R,
BEML, Mn-SOD fl Cu. Zn-50D {FH: B F
RE{E. SRMAET1S min, iv DTC Ak f B
A g B EH MDA F&F BE WH F
Al % Mn-SOD EHEFEBERPER. HEM

BRHRHX R
Jic

xMiE CZECHAEETE: HhEER
s AL in e TR BT HBEINR
P

R HFEERGSESHEN
XKUH FHEgGHEND. A5 RIBREIE
i, SFRHEHERBHYRGS. KA HER
B Re M mRGE —ERPFERT.
RN L E_HNAEEPEHDTC)
EENAEFRAOBEMNIERS, HAREX
BnEETERERPERNHRE. £BEH
EWERAPLIERSNLBEETRRA, NE
DTC £ M EEBHE. S8k
(SODYHIFH B MDAYK W, MFET DTC
*} gk i B R RPER.

MATERIALS ANDF METHODS

DTC AR A B H P 3 E 4 M (mp 94—96 T, 15
FAHERBE SODEFEEELERE &, WHE
EMELE (1,1, 3, 3-tetramethoxypropane, TMP)#HE S,
N B {2 Bt B8 (thiobarbituric acid, TBA) 2 H Sig-
ma DA HAREFESHE> AR £.

BemAmREImE ¥IHIRI106H,
#, KES3+s 6.

$Ex
ZERERE. Bip 10 XSHE

1.25 g-kg ' HEEE. S BAMBTEGEK, RESERH
. Fieshkcmm M B s, & 5 e
min. FTHBKIEFEES min F30 min. B4 HE
FARA, o, el FFETHAWSNHA, HHALT
FR i BI15 min iv 8525,

BEhERITE SHASEREE. REMAH
300 mg BHE A AR mm, 30 mm #EEIRE A,
HIMBRNFRESN. WEn. BREES S0
WA EF T N AEE dewar B, H Bruker ER 200D-
SRC Al F AR RMGCESR 77K EE T iy ESR
. RMEThE 10 mW. BEHE M. 30 Hz: B
Filis0G; BHBASG: RS < 10°: HRIEY
200 ms.

SOD ;E#E R MDA BIRFE  SOD (F4#& M T HiBR
RO M MDA Bl TBA 3£V E.

RESULTS

Bk MLE0 min 5, SRS PHIEH &
EEBUEEHKALAFT AR BELBFEE
. BEF SminiG. EEHHESET MM
(P<0.01), IR EHHAKW . TFEHE
min i, HE A& S E X ETEEe D aAK
F. % FDTC SO mg-kg ' Hp, BHES
min FMEFHESESHBEETHYE, B
ERER(P<<0.01). T DTC 25 mg *keg ' 4
HHEESE TG EEW(Tab 1.

Tab 1. Effects of DTC on oxygen free radicals in
Mongolian gerbil brain of iscbemia reperfusion, x4+
5. “P<D. 01 v3 ischemin group. "P<C0. 01 vs reperfu-
sion group.

ESR signal intensity/

-1

Group

cmeg
Control 7 7.24+1.4
Ischemia 8 B.41+1.3
Reperfusion
5 min 7 12.8%+1. %
30 min 7 B.41+1.8
DTC/mg+kg™"
25 (5 min) 7 11.442. 4
50 (5 min} 6 5.6+0, &
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i i i 21 25 P MDA FEBRIT 60 min ATHE
HREEHIN, F¥E0 min FHEIAHM
(P<<0.01). ARHEFEHN DTC #Hn[ & HERE
J5RT MDA & B B S F ¥ B4 (P <0. 05—
0. 01>, HER B HE (Tab 2).

Tab 2. Effecis of DTC on malondialdebyde in Mon-
golian gerhil brain of ischemia reperfusion. r=s. “F
< . 01 »s ischemia group. "P<<0.01, “P<0.05 vy
reperfusion group.

MDA /nmol+g™"

Group n

Control el 239158
Ischemia 8 252452
Reperfusion 30 min 9 4721 56°

DTC/mg+kg™"
5 6 4081+ 79°
10 9 37038
25 7 26666
50 8 211+ 74!
100 B 236+ 77

HRIN60 min 5, BYZHHFRT T-SOD, Mn-
SOD EHBEHE TRHE(P<0.01), {H Cu, Zn-
SOD & EH B oAr. T #MHE30 min 5.
T-S0D, Mn-SOD 4 i& ¥ i# — # T B, Cu,
ZnSO0D FBFHELESGNIN T EE TR (P

0.01). #£FRKEHEHH DTC 7] 4 T-S0D.,
Mn-SOD BE#E —ESHRPER(P<0.05—
0.01), FEMEKB|EE, HM Ca, Zn-SOD
JCHE B YR UE (Tab 3.

DISCUSSION

=HREE., BEESEPRANEEH
Hp= LR, RHIEES & EEH Mn-
SOD A Cu Zn-SOD B FE &K, W igKI &t
Y MDA MIBEHMN. XEFRIFTRE
BRI 75 A E B hEER.

BXERDFETRGEOHEHR RS
£ 38 M E SOD #l MDA %535 b5 3 (a) 42 Gk HE
AEHHEMNEL, EFENEXHESR ERE
B 2 b L 5 ek I A A AT B A A AT R
BEm#ELL. ZRELIH. HFHEAES min BF. H
BHEESEEZAS; WEMHE0 min LIiG,
NBETRE WRUEXBEHENTLEEER
A T GRINL A R A R 5.

AW FE R, DTC FEHK N BE 7 5% bai ik
mEBEEREEHEEBE, RFREHE M-
SOD #yi&#E. ¥ I8 | k=% MDA f 7=
&, $Eom it Bk I A M AT AR —E BT 1%
PEH.

Tab 3. Effecis of DTC on 50D activity In Mongolian gerbil brain of ischemia reperfusion. I +4s. ‘P<{. 1 »s
control group, 'P< 0. 01 vs ischemia group. 'P<C0. 01, *P< 0. 05 vs repecfusion group.

Group P T-S0D/NU-g™t Mn-SOD/NU g™t Cu, Zn-S0D/NU ™!
Control 8 6 376152 5 573+ 208 B04+ 66
Ischemta 3 5 962+ 18 51621225 BOOE 67
Reperfusion 30 min 8 5 000134 4 4724230 £18:+129
DTC/mg kg™

5 B 5 238+ 348 4 578+329 6594109
10 B 5 371k 107 4 7204580 651+ 87
25 8 5575k 107 4 8984158 677112
50 7 5 6791411 4 992+551" 686155

100 7 5 6791454 5 0601 490" 618122
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