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Effects of neonatal recurrent seizures on glucocorticoid receptor expression in the rat
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Abstract: Objective
receptor ( GR) expression in the rat brain. Methods

To investigate the effets of flurothyl-induced neonatal recurrent seizures on glucocorticoid
Forty-eight seven-day-old Sprague-Dawley rats were randomly
divided into two groups: control and seizure. Seizures were induced by inhalant flurothyl daily for six consecutive days.
Brains were sampled on postnatal days 13, 15 and 19. The expression of GR protein in the cerebral cortex was detected by
Western blot and immunohistochemical method. Results The expression of GR in the cerebral cortical plasma protein was
significantly lower in the seizure group than in the control group on postnatal day 15. The expression of GR protein in the
cerebral cortical nuclear protein decreased significantly in the seizure group compared with that in the control group on
postnatal days 15 and 19 (P <0.05). Compared to the control group, the accumulated optical density ( AOD) of GR
the AOD of GR IR
and the AOD of GR
IR decreased significantly in the parietal cortex, temporal cortex and the frontal cortex in the seizure group on postnatal day
19 (P <0.05). Conclusions
which might play an important role in short-term brain injury induced by early recurrent seizures.
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immunoreactivity (IR) decreased significantly in the parietal cortex on postnatal day 13 (P <0.05),
decreased significantly in the parietal cortex and the temporal cortex on postnatal day 15 (P <0.05),

Recurrent seizures in neonatal rats result in abnormal GR expression in the cerebral cortex
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ticoid receptor, MR) FIB# K7 it 18 & 3% & ( glucocorti-
coid receptor, GR) & HEAE T, Q1 S AH C 52 (A 7E v
N TA & A 2 B2 GC X /E R, 1 H . GR 5
ki B VIAR DG o AR S5 38 1o il Vi 2B K B s &R 15
BRER B AR A AR WL Ak N GR kAR 1k
FUHE, DU GR £ B2 8 & vh Bl 458 43 36 97 vh g
I GC R HER R
1 #Rl5A*%
1.1 =\ ZBBKXRIFREZATMERFARRE
H:J5 7 d 1) Sprague-Dawley (SD) {1 §l 48 H (
B RSN — B B S g sh Wy b AR ) | EREE R AL,
FRFEHEC T F 008 K BRI AIL 73 A Bk 28 Fxt BE 20
FROBRAR Y il /5 2 BB Holmes J7 31 A7 BUKCE T
40 cm x 20 cm x 20 cm 135 BH S2 56 /6 A, 3 o A8 T
MTESFLIHA 0. 1 mL =9 £ Bk, 355 AT SC B AR, AT
B BRI 1R 1T, 30 min J5 B AT B, WREAT B
4 ho AFRUERPEFHK 1 IR, E5E6 d, d S ik
R A N BRALAF BRBR AN 45 T =S STk b, 3L
A3 5 k2 5 2 A W] . T4 )5 (postnatal, PN)
13 d.15 d.19 d FENLA BEHL 8 K BR AL SEHUK , 78
AH [F) B[] 85 1 55 %k REZH AR FEAH 155 H R BRI . 42
2 2 T Western blot I , 45l Kz J2 I T S 41
ZULA S
1.2 ZEBRRK

WA PR BN & U B i T o R T
P AR BRI K06 J IR GUR A S K, SR
15 min, J1] 250 x g A5 ES 0 5 min, FeBR_EIE W2
R AR B 0 2 i 2 o ( CLB) BB LTE , 1 7 5
BESIE SR RO U, P 8 000 x g 2.0 20 min,
B EVE RN & E (- T70°CHRAF) o DLIEMA
660 wL AZFEHGE vhi , #EH 7 58Sk s A Al
PR B2 2524k 7% 60 min, 16 000 x g B5.L> 5 min,
B ENAZ A (- T0°CIRAF) A5 o I TGk
MR 4 B B AR SR FH 58 MR AT 0 B 1R B
1.3 Western blot JlI|E 22 GR F*i%x

BRI GHARTRB IR ik [ 125 mmol/LL,
Tris-HCl (pH 6.8) ,20% (v/v) H1ifl1,0. 002% (v/v)
R HE,10% (v/v) B-$iFk LM 4% (v/v) T
BESERRIR M (SDS) J 1 7% (w/v) SDS-5 PN s Tk g
HEIEHLIK (SDS-PAGE ) 43 85, 4 45 VKB 85 1 EAE &
50 pg, BRHIKEFEWATA MARE R4, |
IKESHG PR A R IRLT4ER (NC) i
Fo B IE R NC B 5% (w/v) TG 958 ) 1]

1h,im A%pt K GR(1:500, Santa Cruz 2\ 7]
USA) 4 Cil#i. HI TTBS WEMEE, in AR i A ALY
Tt bR B AR B, — 5T (LU P 5 1gG L, 1:2 500, Jb gt rh
B EYEARGIRA ), EIEBFE 1 h, TTBS 5
SIVENE, sl aE DAB WAL, Bon HR a5, BHT I-
magine-Pro 5.0 [&] 1% 4 3 %4 ( Media Cybertic Inc.
USA, 118 BFHE% B {E (accumulate optical density,
AOD) 3 H 8 HRIE K.
1.4 HREHNKEE

SBOSUM A fii > BRIV E A 500 Fr o Y 3% 3 484k
AKIENIEPE S F A, E R L Mg A 1 b,
TSPt /K GR(1: 80, Santa Cruz /7] USA) ,4°C
WEE R, W ABC e AUkl & (b
P2 B AEYIHORA PR | AT Se e 2H Uk o g
o, AR RS BUL B A5 . BP0 R 1A G X 3 LA
x 400 fi5 B AL 53 1) B8 B 2 ASHEEF, 1 ] Tmagine-Pro
5.0 EURALBRE A, 115 AOD , EEAHSC AL
FIEKF-
1.5 SHitFEaHh

AR SPSS 11,5 GEitak o3 #r , 11 ot
BHAIEL £ bRUER (2 £5) TR, T7 28 MRG0 1 H]
Levene's test , 20 [A] 4150022 5 14 LU BOR IS ST AEAS ¢
oLy 5 4[] 1 50 22 S b AR B R 3R T 22 43 #r, LA
o =0.05 fERRIARIE, P <0.05 Won2e A W,

2 #R

2.1 ZRZBMESEERABRPITHHR
SRR IR A =BG 29 1 ~2 min, 55K
TG AR, BRI B L $2% 2, 4k 2z 7Y
AEHLET , Fc e B B 2R R AR TR AERREE S ~
8 min, [A]#K 3 ~ 5 min, 5K ] BOW IR o i
B SR A I R AL T g IR S IR 2,30 min A7
ARG 8l - AR BRI TE 8 AP A& A o
2.2 Western blot IERI K E GR R E

TEXTRRAEH, 2% I [R) 5 2 L3 25 1 GR 1
Zeik 76 PN-19 d B} GR FEik% PN-13 d f PN-15 d
I 3G & (P <0.05) . fERZEE A, PN-13 d ik
¥t GR %3k, PN-19 d i GR 35ik#¢ PN-15 d %
W (P <0.05), 5XF A b d, fe k4l PN-13 d
S PN-19 d B HESR & F1 GR Fik 22 7o & 1
(P>0.05),PN-15 d B} GR FEik B E K (P <0.05) ;
TRk 2H PN-13 d (PN-15 d I j 2828 v R A
GR ik, PN-19 d i J )2 %8 FI v GR ik 2%
FEAR(P <0.05) L3k 1,
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®1 KMEE GRRIEEE (n=8,x=s)

% M
PN-13 d PN-15d PN-19d PN-13d PN-15d PN-19 d

4151

YR  82+23 61 +15 193 +21 - 52+16 201 +77
R 79 =18 41 £14 120 =28 - - 28 £12
B 0.005 1.764  4.235 - - 4.94
P{i  0.947 0.006 0.059 - - 0.043

- MRS

2.3 HREAWZNER GR RiX
FEAS IS 18] 500 B R B T Sl [X 2y
A GR P4/ o fE PN-13 d I, GR BHEER A

M3, 78 PN-15 d PN-19 d i i 2% F0 i 2 354 FH
PEFRIER, 7€ PN-13 d B}, B4 K BRI X GR 4
PEfb2E AOD B BAR T IEH XTI (P <0.05) , i £
Wi U X R 412 50 P (P >0.05) JfE PN-
15 d B, PR A R BRI X GR A1k 2% AOD B ig
RTXRTREZH (P <0.01) , FE&R A X 22 55 0
FH(P>0.05), 78 PN-19 d i, BB ALK BLIAT
Wik A X GR G fk2: AOD B g Ik T X B 41
(P<0.01), W2, KA1,

K2 AWEE GREBRUFMOAZEMNENL (n=16,xxs)

PN-13 d PN-15 d PN-19 d
4151
W U oo W U Ao Wt U oo

XIPRLL 8360679 8219860 14016+902 4507 394 10902+991 6955874 15366 =1 102 21 207 =1 684 14 460 1 073
UKL 7903 £852 5447616 11826+1 190 4 741 +452 6357 +795 5288=389 8541901 11191 +794 9944 =1 077
1 0.176 6.872 2.147 0.153 12.803 3.034 22.995 27.285 8.815
Pl 0.667 0.012 0.150 0.698 0.001 0.088 0. 00072 0.00094 0. 005
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K& GR 5% i% (DAB B, x100)
JG 13 d B BTt GR 3k, FHERAEE 19 d BB GR ik,
49 8l 73 P R 2L ) 1 4 5 A AN T %o B2 (7 Sk s BHME 2 D) o

EHE

3 itig

TEMG N, GR AE A Fr -2 -1 1 it (hypo-
thalamus-pituitary-adrenal , HPA ) %1 (19 20 5% 3 43, —
T2 GC BHETT HPA B, 5 — 7 T J& T %%
SR R AE R R A B H A S e R AE
DAL (%) B S P A A i aod 7R S 2 E LA )R
M RE LT ACICH R B RS, GR
J 23T ORI A X, A A6 T R i R R R
AN RGNS, W GR 21k -5 ik & & IR
KTEMG KB I, I GR 2 3h 52 3 AH M i IX

WPk, ARJEES 1 AR KRN GR (23500 A
WFE 30% , 7642 U5 1 AN A A 35 B R AR K, it i
HPA Hli) ShREFF A58 38 , HLIARS 107 82 17 1) i 0
FAXA L ASZEG 4% Western blot K i 2H Ak,
B GR AR5 WK e J2 B A 363K, B H i
FHE AR B J2 GR B 28 34 52 BUE g i , 17 EL 76
BT X 32 18 KB R R ], 4275 GR i3
ATE R B WIS I — 2 MRl . TR % A
G RAHE KB GR F Bk T A, 5
S M A v e IR TR . IR, GR (E G
B BRAAEAE T T2 B8 T A0 I3, 25 5 1 B 25
GBI, SAEME RV ICE , T L R %
U BURTERGAL TR L B R, OR R
(A Bt 57 R 465 V8 1 it 28 200 . P9 A DG B R R 3 3%
Z 53 LI & B R

BT KRB SN, B SR A GR 23k 1
— AR E, AN B A GR 23k 1Y
WA TS, AP KRR —2 VR 30 h 5, K
U BT GR mRNA 23k B 4™ MR 2 I
A2 %7 A R B, G I 3K B SRR K S T, SO L B
JFIX B GR #3232 Wik /b , HPA St fg st ok, 1
P SR 2 A0 S A5 R i , 1 bl 22
TEMBIMIR S L R T 2 1 R R 2 B B
HPA %1 T E B8 , {8 3 1 45 ) R oy B % 26 254k, 9F
FLIX A Ak T S 5 1) RAF 1, 24 I o B g R G 1Y
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I Lsgor %14 28 HR A9 SD K B T
WA 4 J8 5, M BT GR BRI IR F5 82 T
ANSLEGE 3 Western blot & i -5 %) BRZH AH H %8, PN-
15 d PR BRZH R B Ml e J2 L v GR Y e 3R 0]
HRZH W 2 R, 78 PN-15 d \PN-19 d IFjfii%H GR 3%
KK B R e e A e A it — 2D
SEIX LU AT I A P FEAS ] DI A A A
], GR 15 35 B AR Hy T P X 328 i i % 3] 83 i 7R 380
WIX o A BT A R B SR AR T 4IE B2 J2 A 22 4 P
GR IR ML, A% Y GR 3R IR 4% i 72 1
BB B RS R 2k , AT T HUIR ) TEH K &
.

H AR A5 SR AR FE O T, GR i i B R AR
#fiVE 45 18 i ( voltage-dependent calcium channels,
VDCCs ) B3R 55 N UL , S 25 5 fi F A Lo L IBCIR 2
TRR KW GC 225 GR 54,1 GC 5 GR
ZEA TG A] 300 ) S B R 18 5% (long-term potentiation
LTP) (I, A F IE # HLEE Y 45, Rt GC
5 GR 254 W 218 R B v AL e B AR A L A (after-
hyperpolarization, AHP) f{lE{E 2B AHP (9B #2,
BIRRAR T 0 2In i 24 A R o 24 40 i % % A 1 R
XFERR N 2 A A DL BT, GR 3% Ak I 5 P i 3 5
ATREAL N —FhfE S A 2R, 300 F A R S BE
HANMIBET . AL Won GR 7 K WG M
Rk T8, ATREM LA —Fh B FORY BILH ol
O PR Y S B DA A o, sl PR A2 At K
G GR o B S B fizeT

EH Y HPA Bl (045 b 28 R GEAE N Y BLIA &
BV, GC i@t GR 817 ph & 4 B A7 3% A K
AP TR, iR ISR GC T4 HPA Bl
FE R BIIN R B o H S IG5 1 & A iy, HPA
iR b 2 A= 84k, BT GC J2 15 FH Tk s fik
P IR ST AFAE R G UL, A S 30 e I 2B 3 e 52
U] LR o M O B 2 GR RA T, 2R
VEIFR2 T 209 GO, AMEASRE S 2 i 5 P4 2 4E
iR BB, B2 R VF 2 AN RO o R I A Bsf
TUSMNEYE GCIRYT 1R YT I BE A 2 2 B 15 7
YER, @ it — 24T
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