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TR P A B FC 3 B R A IR s W1 3Rk AR Ak
NANEAHC BTS2 R . BT I, A BF ST %
T NMDA Fifif £ %57 (k5 NR2A &% NR2B, 1) &
GABA 2 ZA W7 GABAcd fENHIFFEXT 4, FEH
S PRI RLE, EE TR S P 5 A NR2A,
NR2B J: GABAc1 Z{Ak mRNA K & [ 7 150k & AF
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1.1 KFEMNEE

Trizol, ¥y [ 2% [# Invitrogen /&) ; #2%, dt gt
Bt o7 B, 21 BE > 95% 5 £ Mot AH Bk Mg il = 435 16 77
HI-6 , 4 fiF & hl; Prime ScriptR RT reagent Kit,
gDNA Eraser }; SYBRPremix Ex Taq™ 2 [
TaKaRa /A m] 42 fit; $iT NR2A 55 [ Hi 1A B 55
Abcam 75 W) 42 it Ht NR2B H oy B 5t 7 & 4t
GABAo1 R HL.57 FEPr ik % h 25 [ Millipore /A &) #2
fit; B WLshE B $ v S TiA i 52 [ Santa Cruz /4 F]
Pt s AR A BE R IC T LA BT L E TN R
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S aetE 7 PCR 4 PCR & 1Y  TE H AR HL
VKA Model 4001 P £ A2 i FL UK A A~ T HL A% X
¥y 3¢ [E 1Y Bio-Rad #2141,
1.2 HYRLH

SPF %%, it j}¢ Sprague-Dawley &, # 14, 14
1 240 ~270 g, thdt s e R AL sh Y L sh Y HoR A
BN FIRRAE, 314 ATHIE S : SCXK( 5%) 2006-0009, ¢
KERFEHL A IEH X IEZH (n=8) il ip 44T HI-6
125 mg - kg™ 30 min J5 K U5 ik sc 4 T2
160 pg-kg 41 (n=8) /M TYLH/5 30 min,1,2,6,24,
48 h } 7 d R 8 HoR B ekl .
1.3 TAENBRMBIENIZR

KPR ip 24T 20% 12433 800 mg-kg ™
BRI 8 JH i1 7 T R BRUMG 7 A A b, &Sk BB R
JHR , T A T 0 i Ay B, SRR 8 K B R E 22 1]
BNFHEST 2 mm, FERI R BT S B b £L 4
SN2 42 bl (FREd 22 ) & T R BT (AP 2.2 mm,
L4.1 mm,V 8.2 mm) & 5 (AP 3.8 mm,
L 3.5 mm,V 3.7 mm) N, Jo &R E T I HE], LA
FFCREE o MR AR Y Sh i BT AR E N, 1 57
7 ~9 d J5 T

VAT HAR A B AR T A, F R 1. 2 i T4
SEFR, DIAT R S AR B PN R R, Wi4¢ SD KRR
TEQLHENG 6 h NAT R M B eic2s . Racine 432
VG, fisi e Pl bt R s i v B e R A R A
1.4 FHARZ-FL(HE) L ENRED CA1 XER
ELERAEERFELE

TR A HC 8 H e KM T 4% W, 2 /0 [
JE 24 h WA SCAL IR T U) B, — R0 2 I, &
5 ~10 min,95% Z[E3E 2 ¥k, £k 3 min ,80% 2
fi 1 min, ZZ1E7K 1 min, 7R R YL 12 min, fifif5
AR BE LI ARZRE ~3 s, 1% R L1 ~
3 s, fH/KIE 20 s, fE W R ¥ 15 s, 7K ik 15
min, 251K e 2 5,0. 5% 2l 4 2 min, 218K
THUE2 5,80% LA UE 1 ~2 5,95% LML 2 1K,
FFYR3 min, 7K 2.2 10 min, —H 28 3 &, Bk 3
min, AR T d PR B R 9 55 88 7 B R, 8 XU P9 R
T, e i U T S L S B AR A I FE A
1.5 dUTP ROFR BRI ARMEED CA1 RE
BRELSEARREATTN

AT dUTP i AR s b i ( TUNEL ) 3 6,46 0]
P S 1 S i 2 s AL R T . ELAR BRI D BR
mr.@ SEHEZR AR APES A3y @ A
AR U] AR RS K @ B A K bR

EOLAEEN, EiRMFH 20 min, PBS % 3 k; @
A 8%H,0,,37Ciiz & 10 min, JHER Py 13 44
b W5 P ® fm A TUNEL, Jz b Wi, 1% &
37°CH¥ 5 60 min,PBS 3 1k ; ® hnABR L AL
Yook, % & 30 min,PBS ¥t 3 ¥k ; @ A DAB
R 10 ming @ JRAKE L, AL K B |
A i B R, B2k T Image Pro-plus5. 1 K&
Infinity capture 6.0 X4 it 8 1= 57481,
1.6 Western El i i%x M EH S HLA RN NR2A,
NR2B % GABAc1 ZEEH XX

B LHIPOKR BV EhZH 212 100 mg, AR F AR
1 ml, 7k B REE,4°C 12 000 x g &5.0> 15 min, il &
HEVE [ 5 W, BCA 0 B AWk . R
BCA e it )5 , i1t 5% WA I S 12% 53 85 B A7k
A5 B G R R R R (PVDF) i
(60 min, {37 0.06 A) , It )5 5% BRE 41 == It
Y2 ~3 h, HUt PVDF [, imA—3i ( GABAoI R
1:3000; NR2A 1:1000; NR2B 1:500) ,4C it 7%
WE . TBST #iRZE % UE 6 min, il — 4T (BRAR i
PRCIEHT/ L AR 19G 1:2000) il E= 1 h,
TBST # il 7 E 6 ming fb2E &6 By 85 .
BE% BEF . BRI )E , i Quantity One &40t
AR R TR OGR4, AB WLl T N
b, T H B AR Rk
1.7 ZH®FXEE PCRZNEEDIHL NR2A,
NR2B % GABAo1 Z{& mRNA %ix

W22 YL B I AN [R5 (] s AL SE ), 43 i
HTF -80C A7, F Trizol $2 Bk XF 41 415 RNA
PEATHRH, R AR B 21 19 RNA P17 % 5k, e &
75%] cDNA, & F - 20C 147, ¥ /519t
1 iR, FEHFBEKNR A SYBR green %t
s, oK O ROk BCM 2 % NR2A, NR2B,
GABAc1R:95C30s—(95C10s—60CT30s) x

Tab.1 Primer sequences of genes sequences in real
time-PCR
Gene Primer Length/bp
NR2A F. 5'-ACTCGGGAGGAGGTCTAC-3' 94
R: 5’-CATAGGAGTGCTGTCGGT-3’
NR2B F. 5-TGTACCAACAGGTCTCACCTCAA-3’ 61
R. 5'-CGCCTACCACTCCGTGCTT-3'
GABAc1R F: 5'-GCGACCATAGAACCGAAAG-3’ 129
R: 5'-AGACAGAGGCAGTAAAGCAGAC-3’
B-Actin F. 5'-GGGAAATCGTGCGTGACATT-3’ 76

R: 5'-GCGGCAGTGGCCATCTC-3’

NR: N-methyl-D-aspartate receptor subunit.
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FIGLERBAHLE R X + s /R, f#i i GraphPad
Prism 5 #1745 530 , PRALIE TR EBCR H 56 2R
VOTPORHRR R t R THE OBkt iE A PEAS 55 A
Ji 2555 RS , P <0.05 S A i ESitE 5 .
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21 REFBFRRITHEMBEZWK
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T TEURELUE , LIRS 5 3 AT R L , T e A T

JE RS 7ETC B R AH IR S N A R Sk is )
N4 B PRt | J5 4253 10 ~ 15 min AR T IR
s, KA 2EER, FWRE, wir AR, 18
Racine 732V ~ V4, I HFFgi Kk 1 ~3 h,J5 %
FRIE PRI BT B 2 ~ IV A RO, L3 G
B)5 6 h B RAFTE

TR RIARW) A 052, v KRR B FE R
2YLREfE 30 min ~ 1 h FF45 B A9 5 oK M i
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Fig.1 Change of EEG at differnt time points following
exposure to soman. Rats were sc given soman 160 ug-kg ™
30 min later after HI-6 125 mg-kg ™" ip given. EEG was recorded
on0(A),30min(B),1h(C),6h(D) and24 h(E) after soman
exposure.
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e ERUEm (B 2A) , BE R 1 h, 41
BB A A, BN A AR W N A% 53 [
a5, A HES ZEEL , F0 RO A RS | M 5 A
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Fig.2 Pathological changes of rat CA1 of hippocampus
at differnt time points after soman exposure (HE x200).
See Fig. 1 for rat treatment. A:normal control group; B-H. 0.5, 1,
2,6, 24, 48 and 7 d after soman exposure. Arrows show dark neu-
rons.
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TUNEL Zeta (18 3) )5, 88 F WA A B CAT X Hhi
JLTERR 2 Y TE)S 6 h it ih BUH W UA T, B A0
SERRR, S R T /M BE (181 8B, e RE )G
24 hittJi T fe ™ H (K 3C) , Yerp)m 48 h ik -1/h
WA e (181 3D) o E A s (18 4) , 5 IEH Xt



EBREE AR

£2013 56 A % 27 % 3 #8 Chin J Pharmacol Toxicol, Vol 27, No 3, Jun 2013 - 331

MR LEA, Yeiife 6 h g Ey CAT X B 1 24 i
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Fig.3 Apoptosis in CA1 of hippocampus at different
time points after soman exposure (TUNEL x400). See
Fig.1 for the treatment. A. normal control group; B—H. 6, 24, 48 h
following exposure to soman. The arrow directs to apoptotic body.
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Fig.4 Apoptosis rate of whole cells in rat CA1 of hip-
pocampus at differnt time points after soman expo-
sure. See Fig. 1 for rats treatment. x+s, n=3. * P <0.05,
" P<0.01, compared with normal control group.
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Fig.5 Protein expression of NR2A/2B in hippocam-
pus at differnt time points after soman exposure by
Western blotting. See Fig. 1 for the treatment. C was the
semiquantitative result of A and B. Lane 1. normal control group;
lane 2 -8.0.5,1, 2, 6, 24, 48 and 7 d following exposure to so-
man. x+s, n=6-8. * P<0.05, compared with the normal con-
trol group.
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Fig.6 Protein expression of GABAol1 receptor in the
hippocampus at different time points after soman ex-
posure by Western blotting. See Fig. 1 for rats treatment. B
was the semiquantitative result of A. Lane 1. normal control
group; lane2 -8. 0.5, 1, 2, 6, 24, 48 and 7 d following expo-
sure to soman. x+s, n=6 —8. * P <0.05, compared with
normal control group.
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Tab.2 mRNA expression of NR2A/2B and GABAx1
receptor in hippocampus at different time points after
soman exposure

mRNA expression(2~44%)

Time after

exposure NR2A NR2B GABAx1R

0 min 1.44 £0.32 1.02+0.30 0.68 +0.11
0.5h 1.54 £+0.47 1.31+0.56 0.84 +0.14
1h 1.54 +0.64 1.40+0.49 0.89 +0.25
2h 1.89 +0.66* 1.40+0.71 0.88 +0.17 "
6 h 1.57 £0.19 1.42+0.44" 0.71 £0.16
24 h 0.61+0.27" 0.64 +0.28" 0.51 +0.24
48 h 0.38+0.17™ 0.38 +0.24" 0.24 +0.06 ™
7d 1.01+0.52 1.13+0.60 0.47 +0.11"

See Fig. 1 for rat treatment. x+s, n=6-8. *P<0.05, " P<
0.01, compared with normal control group.
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Changes of N-methyl-D-aspartate receptor subunits 2A/2B
and GABA«x1 receptor expression in hippocampus of
rats after soman exposure

SONG Shang-hua', LUO Yuan?, LI Wan-hua®, SUI Xin®>, WANG Yong-an®
(1. Chinese PLA General Hospital, Beijing 100853, China; 2. Department of Military Toxicology
and Biochemical Parmacology, Institute of Pharmacology and Toxicology,
Academy of Military Medical Sciences, Beijing 100850, China)

Abstract. OBJECTIVE To observe the changes of N-methyl-D-aspartate (NMDA) receptor sub-
units(NR) 2A and NR2B as well as GABAa1 receptor expression in mRNA and protein levels in hippo-
campus at different time point since soman poisoning in rats. METHODS On the establishment of the
soman-induced seizure model in rats which were injected intraperitoneally with soman 160 ug-kg ™', the
histopathological changes and neurons apoptosis in CA1 of hippocampus at different time points since
exposure to soman were observed by HE staining and TUNEL staining, respectively. Meanwhile, the
levels of mMRNA and protein of NR2A , NR2B and GABA«1 receptor were tested at 30 min, 1,2, 6, 24,
48 h and 7 d following exposure to soman by real-time quantitative PCR and Western blotting. RESULTS
The neuropathological damage was shown at 1h and became the worst at 24 h in CA1 of hippocampus
following exposure to soman. Compared with normal control group, the neurons in CA1 of hippocampus
shown an apparent apoptosis at 6 h, and the cell apoptosis became the worst at 24 h, too. Compared
with normal control group, the protein level of NR2A and NR2B increased significantly at 2 h while
GABA«1 receptor kept unchanged until 24 h since soman poisoning. The mRNA level of NR2A, NR2B
and GABA«a1 receptors increased significantly at 2 —6 h after soman exposure in CA1 of hippocampus.
Both NR2A and NR2B decreased significantly at 24 — 48 h, then returned to normal level at 7 d.
CONCLUSION The levels of mRNA and protein of NR2A, NR2B and GABAal receptors express
abnormally at the late stage of soman induced-seizure, which might be related to the neuro-pathological
damage and apoptosis.
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