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[ Abstract)

expressions and epilepsy in spontaneously epileptic rats (ESRs)

Objective To explore the correlation between hippocampal zinc transporter 1 and 3
and normal rats, and observe the
Methods Western blot and

RT-PCR were used to detect zinc transporter 1 and 3 expressions in the hippocampus of both ESRs with

alternations of zinc homeostasis in zinc-containing neurons after seizure.
recurrent seizures and normal Wistar rats. Results At both the mRNA and protein levels, hippocampal
zinc transporter 1 expression in ESRs with recurrent seizures was significantly higher than that in normal
Wistar rats, while hippocampal zinc transporter 3 protein expression was comparable between the two

groups. Conclusion Hippocampal zinc transporter 1 expression is up-regulated and Zn*' in the

hippocampal neurons, especially the post-synaptic neurons, can be elevated in ESRs after recurrent

seizure. Up-regulated zinc transporter 1 expression in the hippocampus may protect the neurons against
seizure-induced injuries by decreasing Zn** levels in the neurons.
Epilepsy; Zinc;

[Key words] Zinc transporter

P AR N E Z RO TR HAU AL AT 5]
EMERGEZ PN, AT T BRI i A H
B AT T 207 m e ek s, (5 F AT o . X il A
TN 2 SR AL L A0 L PN B K T B T 50 R 4

- Fah ST -

713X SR B S U 1 ¢ R A8 W ]

Y B FE 32 i A% PR R R R 4 5 328 AR (2t irt-like
protein, ZIP) F1 B B 25 + ¥ # 1K (cation diffusion
failitator , CDF) W K EE #4121 5 1 ok 52 1,

DOI.10.3760/cma.j.issn.1671-8925.2009.08.012

FHEGWH  HRKAARFREH A (30270535); B E W LS
(200601590030)

VEH AL . 110001 PR BH v I B B 0K 27 2 2 B 25 9) 2 L4 AT
B[ FF(BLAE T B D= 2 B 25 B 2% JORF % TAE)  EIE 8 IR PR
BE] AR (B Y] )

WAE/E# . #2PR#F  Email ;jiqun586@vip.sina.com

BEEG 2K 1(zine transporter 1,ZnT-1)25 CDF %
B — 51, ZnT-1 J2& W 5L 3 W) B i s AR 5 v i
JesE k& B 1995 4F i Palmiter & Findley"'$2 H} Jf:
JEA4, ZnT-1 434 ) iz, BBTE kB E A7 T M
JREF 21 P ZnT-1 7 i B T3 /DN IR 1) 2 3k e ey, G
U HE T R PRERAL T SO AT+ Ab i R

e /DB AN R A S0 4 W 4 L BE K- 5 ZnT-1



FEMZESEIAE 2000 FE 8 H 8% 8  Chin J Neuromed, August 2009, Vol.8, No.8 . 803 -

FIKAEAEB VIR S8 B Zn® LISMY H Al 5
TR A U Cu® Mg Na® K Cl %5 %} ZnT-1
R BESNHEE FDLT-JCR2 0 B ZnT-1 X EER A
Z XS T TR, T MR BB AP

B% 538 {R 3(zinc transporter 3,ZnT-3) 2 5 &+
(0 E — itk HAEM A 3201 T4 2 R Ge pf
LU R fil Bk ge b LIRS ZnT-3 & IR 5
HEELTAE 5P 0 A — 2, Bt AT W ZnT-3 AT RE XS
X SEFRAL Y AR GE A B AR . ZnT-3 48 F e S8
SE AL T 5l AT A BV I 4R FEVT e S S 0G BE
AGEMMBEIL | RHR ZnT-3 BP0 /N BR7E H A8 AN
HH I Al B AL

VT AR BIFIY  IRVE 22000 FR 3 Y0 i P VB D 45 4
S, ELUIR ) KV ok IR B | DRI vt B 2 R
iR BIF 8 B 0

AT XS — o BRAE A T 5 4000 1) sh ) e — 1
&35 9 K B (spontaneously epileptic rat, SER)#E 17
T gy ZnT-1 1 ZnT-3 323k 59 9590 #H 56 22 55 19 5
B 0 B, DL O 48 75 B 5 00 79 5C R Ak B 22 f 52
B

MRF T A

— S shYy R S5

SER 16 H 1E# Wistar KXl 16 H 35 10 J&#%,
W 252 | ] BB R A S 5 s R AR A

TRIzol (3£ [ Invitrogen 2~ F]), TaKaRa RNA
PCR Kit(AMV)ix /| & ( H A& TaKaRa /A ), ZnT-1
K B-actin #5519 i H A TaKaRa 24 /)it &
B, ZnT-1 Hiik K ZnT-3 Pk dy o [ 2 RF K4 4 1R
P E 5 A B  A AR bR id =L
s A2 A W) BCL &6 W (32 [ PIERCE &
al), BTRLAA RS PR | B R B N R
FLAER A A 1R B0 7 4l

PCR #"1#1% (3% [ Biometra 23 ), DYY-5 %l 4
JEAR IR LKA (AE 7S — X)), Tanon Eps300
KA, 5810R A% it =y #2500 #L (1% B Eppendorf 2
A)), & (FTik MXG-1),

— Western blot - & £l ZnT-1 ZnT-3 & H
ik

Bt SER 8 H | IF % Wistar K il 8 H # 17
Western blot f % it £ Il ¥ &5 ZnT-1 1 ZnT-3 &
Feik , KEH 200 g/L 147 30 5 i R e Je s vk -
WOt o 4 U RO RO S 4R (1, Lowry ¥ F
18 A e &, B AR A 30 pg & E AT
SDS-PAGE #E K¢ HL Uk | e 4 FE W B2 5% , 43 15 e Wk i

10%, i 110 V, HIK/EHEALL 50 V B R
5:E % PVDF I |,

JEAE 5% AR Wk i Wl h = IR E 1 h J5mA
Puik , —Pt e =B F 558 . ZnT-1 —Hi(Lh TBST
i 1:500 #i#¥),37 CWH 2 h,ZnT-1 P b HUR
AL AR IC BT E 1gG (LA TBST 4% 1:5000 Fi
B, =M H 2 h;ZnT-3 —Hr(LL TBST 4% 1:1000
Fis B4 Cid % T, ZnT-3 i MR i A 1L i
Fric th E i 1gG (PL TBST $% 1:5000 i Ff) , =
9 E 2 h; L GAPDH N N2 GAPDH —¥t (VA
TBST #% 1:20 000 7 #)4 Cit " & ,GAPDH ¥t
Ry AR o E A B bR 0 L E BT/ B [gG (DL TBST #%
1:5000 FiB¢) , ZIIFH 2 h, ECL fb2p & Gikag i
X e WG 0 52 | 3 A A o B e S P 2Rl K BE B,

= RT-PCR & M ZnT-1 mRNA #£ik

Bt SER 8 K| IE % Wistar Kl 8 H | #F4T
RT-PCR -2 w5 ZnT-1 mRNA #ik . K
L 200 g/L 5 i 3H Ji5 5 R 1 J s ok b OB o it
LA E T4 5 RNA B3R 1.5 mL &0 8,
JA 800 wL TRIzol, # Ut 45#/E, £ B0k 5 5
RNA, B 1 ug & RNA, Z M H A& Takara 2\ ]
RT-PCR i & 6 B 45 47 RT [ W 4514 .42 °C 30
min 99 °C 5 min, KM AFN 10 pL, PCR S AR
50 pL, B RNA FEASM BT A 2550 1 52 b 8 7R b
2R L4 R B DEPC K A8 % RNA FEA |
PCR. VA B-actin W NS | LiiE5 4.5 -GTGTTGT
CCCTGTATGCCTCTG-3", Fii#5!41 .5 - TGTCAC
CGCACGATTTCCCT-3", A Bt K B 220 bp, 5351t
— 5L 150 HT ZnT-1 mRNA ik FiF514 .
5'-GATGTTGAAGGAGTGGAGGAAGT-3" , Fiif 5l
¥ .5’ -GATTCGGGCTGTTTGTTTGG-3", i B K J&F
434 bp, A .94 CHUAEYE 2 min J5 94 CAE M
305,56 °CiB & 305,72 CCLEMH 1 min, HL4 4% 30 M6
WG 72 CCHE{H 10 min, PCR =9 H 2% 5B e 1
LK, BE I AR G AL o3 AT 46

LR =235

K SPSS11.0 #4484 LA xes 7R, P AL [
FLEH ¢ Ko, P<0.05 HZERA S EE X,

5 R

— _Western blot - & & & W ¥ & ZnT-1 FI
ZnT-3 FHHRIBER

Western blot 73 #7 % Bl , SER ¥ & ZnT-1 & K
FE{ 5 N2 GAPDH JK B AH 19 LU AE = T Wistar K
BUifE 5 ZnT-1 & K5 N2 GAPDH JKJE {5 H)



. 804 - ML EYIGE 2009 F 8 H £ 8% 8  ChinJ Neuromed, August 2009, Vol.8, No.8

HAH , 22 578 it 275 L (=15.024,P=0.000), B} SER
b ZnT-1 & (1334 FJ# ;SER ¥ & ZnT-3 & [ K
JE{H 5 N2 GAPDH K BE(E 1Y L {5 Wistar K BRI
Ly ZnT-3 # K EE 5 N2 GAPDH JK B {H 1 LU (E
P TE W] B AL, 22 % B8t 2 B X (=0.255,P=
0.802), Hl SER 3 & ZnT-3 FEHFRIA LA, (1)

— RT-PCR & i £ U % & ZnT-1 mRNA %
kg R

RT-PCR 4 #f % ¥, SER i & ZnT-1 mRNA JK
JEAH 5 N Z B-actin K JE A MY HLAE & T 1EH Wistar
KELUEFE ZnT-1 mRNA JKEE{H 5 N2 B-actin JK &
i1 Fe i (1=8.860,P=0.000), EI SER i} & ZnT-1
mRNA %3k i, (B 2)

Wistar & fil SER  SER SER

ssooo . e D -

42 000 BN ZnT-3
o r - ud r 31’13“

1.8

SER
1.6} T O
141 Bl Wistar & i

36 000

AR X 737 BT

127
1.0 p
0.8}
0.6

0.4t

ZnT-1/GAPDH X Jif I {8

02F
0

5 SER [#2,P<

=]

.05

067 [ SER

0.5} T R Wistar & i

04r

03

02+

ZnT-3/GAPDHJK ¥ {8

0.1p

777 »

1A . Western blot 43 M7 i & ZnT-1 F1 ZnT-3 & 1315 B &l
IB.ZnT-1 &AM #3550 07 5 1C . ZnT-3 & AT 3820

B 1 Western blot 43 #7 1 & ZnT-1 Fl ZnT-3 & [ &K ik

0

Fig.1 Zinc transporter 1 and 3 protein expressions in the hippocampus
of spontaneously epileptic rats and normal Wistar rats detected by

Western blot
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Fig.2  Relative Zinc transporter 3 mRNA expression in the

hippocampus of spontaneously epileptic rats and normal Wistar rats
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