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RT-PCR W K RUR K RIZ B XD K #) GABA, K o) w05 72 Tl s LA mRNAM & B, R SR
WM, B HSARBEREN XN o BRI TR 24%, 03 FFHE17%,05 EF 33%, 7. T8 35%, 7,5 F B
45% EFHHBEW( P <0.053 0.01); I XE o FHE33%, 7 FHE35%, s THE27% , S BAKEE S
WEEEM/(P <0.05), 48 Rol5-4513 B AREAEFH R GABA, K o) o3 0572178 Tos W HAL mRNA &8
ENBAMLERYEREM(P >0.05); 83K o057 5 1os THEMN mRNA FE 53 HAMA LB REER
TEEWH(P >0.05), &it RS RA B0 %2055 P& GABAL ZK o a3 o5 oL Tl 1os T BT
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Modification of GABA, Receptor Subunit Expression in Audiogenic Seizure Rat Cortex
and Hippocampus Following Tolerance to Flurazepam and Reversal of Tolerance by Co-
administration of Re15-4513

Wen GUO, Li WANG . Department of Pediatrics, First Hospital , Peking University, Beijing 100034, China (E-
mail ; ziran@ public . east . cn . net)

Abstract;: Objective Some patients who have been administrated benzodizepine for a long period will develop
medicine tolerance. This study aims to investigate the molecular mechanism underlying this tolerance to benzodiazepine
and the reversal of this tolerance by Rol5-4513. Methods One group of audiogenic seizure rats was administrated
flurazepam for two weeks (the flurazepam group), which resulted in tolerance without behavioral signs of withdrawal to
flurazepam. Another group was co-administrated Ro15-4513 daily for 7 days from the eighth day of flurazepam treatment
{the Ro15-4513 group) to observe the effect of Rol5-4513 on the tolerance to flurazepam. The control group was
administrated the same volume of propylene glycol as in the flurazepam group or the Ro15-4513 group. GABA, receptor
subunit a;, a3, as, Y and Y,s were assayed using quantitative competitive RT-PCR in rat FrPaM and hippocampus.
Results In the flurazepam group the content of mRNA encoding for oy, a3, Y21 and ¥,5 was all significantly decreased
(by 24%, 17%, 35% and 45% respectively) in FrPaM, whereas that of a5 was significantly increased (by 33% )
compared with the control group. In hippocampus, «;, Y2, and ¥2s mRNA contents were significantly decreased (by
33%, 35% and 27% respectively). In the Rol15-4513 group, no significant changes were found with a1, a3, as, Yo,
and Y35 in FrPaM, and a;, a5, Y21, and Y25 in hippocampus compared with the control group. Conclusions The
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accomodated change in GABAA receptor subunit a;, @3, as, Yz1. and %5 in FrPaM and hippocampus may be associated

with the mechanism for flurazepam tolerance in audiogenic seizure rats. Ro15-4513 can reverse the tolerance to flurazepam

by affecting the modification of GABAA receptor subunit a1, a3, as, Y21, and ¥»s subunit expression.

[Chin J Contemp Pediatr, 2003, 5(5): 412 - 416]
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# & E % (benzodiazepine, BZ) R A H i M
IR AP IR BR S 25 N, W IR A+ 2T 2. BZ X
SMERSIENERIAEEETR, BhHTESH
SR TS AR 2, B 25930 5E & #
WA B, B K KRH T BZ BN — LKl
YRR A . BEE A BZ T 2 M =4 5P
GABA, Z A Tae Mk A %1, GABA, %
EREPREEENME EZE, BB 5 D EBAHR
B S BERNEEE TEEZER, MR GABA, 2K
MW FHEEL B o 6,B1-4>71-4,01-3,8,0
K o', BB KBIREE G B2 AW AT
A B| 42 GABA, 2 AT 84 32 35 i 28 ALY, (B X/
AL BZ W2 TR IIERM A EE, 5B,
W] %% BZ BT 32 M o 2 e PR S BR v iR R AR Y
A

R 1A B3 RS TE 80 4EUK B kB Ehlert %
REG), xFEARENERE, BSZEEET
AR SRR AN . X 5ERIANE
S ERESZE, ML AV RIS
HAEREARMN, B DR (Rol15-4513) 2 1EH
F GABAx Z1& BZ fi S BB R @ sh . X T
B REESF et Rt ERS BZ W2EN X
A ENEHTTAPHR. BREFNEREEM
B4 BT A B B ) AT 3 A B B 1K GABAA X BTN
BB, B0 B8 N BZ 454 605 ; T 18 4 BZ t
HER A R E S R VE T GABA, Z R 25 L 7%
W, EXTHAREES AT T BZ M2 H
(P A DR B 4 R 16 BB T W GABA, 2 M 45
MR TR B, MR R — PR

1 W7

1.1 ##

1.1.1 ##A&A  #EdE PPMC KR 30 2, H
T ER A 2 E Y LR, R E 180~260 g, IS
BidsE 3 d F 110~ 120 2 MBFRBIY =4 4~5
G, PTPMC R E B KRR, [ & KR
7 11 4% . B AR B — 75 B, A I B ER 11T 4% 3 IR —
2 H— R 1 B TR TV & BRI - i — UK

VR AR IR B — KR B RS, R
P E BRI, Trizol, Sphl #1 DNA ¥
A8 Klenow K A BE.EHB K. T7RNA B S5 H8.
RNase-free DNase 1. TagDNA B A B 9 W H
Promegra 2 8, MMLV ¥ B Gibco 2 &, o> Pd-
CTP W BH AT o ogozas Yo T Yos THLIH 5
SRS MERE KA R AR

o WAL R R TI P52 .5’ -AGCTATAC-
CCCTAACTTAGCCAGG-3 * M 5 *-AGAAAGC-
GATTCTCAGTGCAGAGG-3’ ;053 T BAL; 5’ -CAA-
CATAGTGGGAACCACCTATCC3 * # 5 -
GGGGTTTGGGATTTTGGATGCTTC-3" 5 a5 T 58
fi; 5’ -CAAGAAGGCCTTGGAAGCAGCTAA-3’
5’ .GGTTTCCTGTCTTACTTTGGAGAG-3" ; v, T
B i, 5 -CTTCTTCGGATGTTTTCCTTCAAG-3’
# 5’ -CATAGGGTATTAGATCGTTGGACT; v,5 I
B {7, 5 -AAGAAAAACCCTGCCCCTACAATT-3’
#1 5’ - TTCGTGAGATTCAGCGAATAAGAC,
1.1.2 AEFATHEDNGET FAEEEA
20% H M. A, CEBEEN KA
10 mg/kg, F/hBER A RIMBREK. K5, #%
80 mg/kg,5> 2 (8 am, 4 pm)HEEH . EHE
12 h B TE ST B 10 mg/ke, /MR R RIB
FERER, S RBAKEEHSHRARER 20% R
T
1.1.3 A& HEsE KR 34, —4
KB EERA LN ERAAFLE 2 A, 5
—HETHBAEMNSE 8 KR, HEX 15 mg/ke,
R 16 1 4T — K Rol5-4513(Rol5-4513 ¥ T 20% N
TEE), 7 d. WMERAMBIESFSRERN 20% KW
—E, B S R WAL RN ZE.
1.1.4 BEFEMEGER FEFR L, BEESH
F 2 B, E 2 4, B E RS ARK, LB
HTE RS R, FE W R ETLAA SR
BEEH TR R,
1.2 A%
1.2.1 % RNA #3#8  BrLAfER B RKBEAR
SR EL S, BEREXMEL X, M Tri-
ol RA ERBKAL E RNA, 06 ER,
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1.2.2 RNA &4 5594 GABAy Zik o 05. 2 ZHR

a5 Yo Yo T B0 3 R HAR A9 pGEM SR Lt R
Dr. Grayson B . F sphl H4bEk DNA FHZH
., 28R 20 ] Bkl DNA 2~5 pg,sphl 0.5 ¢,
RE 10 X buffer 2 ul,37C BB E K. A DNA ¥
A% 1 Klenow K F B 10 U, 2B K E 10 min, B
B, MAEHE K, KE 50 ug/ml, T 37CH/F 30
min, FASEHE. ROHHMER 2 K, Bk EF, WA
2REBEEKZE, -20C3®, WH,TF 4C,
12 000 g/min® > 10 min, F EiE, BT, cRNA (&
ShEE R R R A 100 pl: BB DNA 2~5 pg,
5Xbuffer 20 pl, DTT 10 pmol/L, RNasin 30 U,
NTP % 0.5 mmol/L, T,RNA B &8 30 ~40 U,
F3I7CH/E 2 ho BESA, 1 A RNase(free DNase 1
3.5u,37CHHE 1 hoe SR AR 2 K.
EEFMAZEE 7.5 mol/L NHAc,2 &L
KB, 7 - T0CHEZE L 30 min, 4C,12 000 g/
min .0 15 min, F 3,8 F, 1A 100 pl 1 mol/
L NHAc F 2 Rk XKk 8, BT - 70T,
A2F 30 min. 4C,12 000 g/min B 4> 15 min, 3
biE .0 F, BT 20 ul DEPC 4bHE/k, R4k
WE 5™ cRNAWE &,
1.2.3 £%HZ¥FRT-PCR ZHCE, sl
RIHMBR RNA 5EEM 1 pg B RNARS,
% PCR,AERAR TR mRNA W RKEE &,
KRG, AR T 8 mRNA ¥E & BHHEB cRNA
H5 1 pg B RNA B4 M RT-PCR, i 1 45 ¥ Bl £2
KA mRNA W& &, cRNA-RNA BA YR
R R NS R MMLV 8 H, PCR & &
100 ¢d: cDNA, 1 pmol/L #§ 5 51 4, 200 pmol/L
dNTPs, 1.5 mmol/l. MgCh, 10 gl 10 X buffer,
20 mmol/L (NH4),S0;,2.5 U Tag DNA ¥ 4 B,
1 uCi [#P]dCTP, 50 pl 1 45 o K BL &4 35 HE,
94T ,45 s;iBk,72C, 1 min; 1, 72T, 15 min.
Pt 25~30 MEW, 25 72T KRIEEM1S min, B
51 ul PCR =%, il A 30 U Bgl 11, & {4560 pul, i
it A5 FERSME B cRNA K B Rl 3B AL
¥ &K Bel 11 B YI AL, B 1 w738 5 B0t i 4 o ToKF
mRNA #1 cRNA # PCR =¥+ FF. YITF 2 M8
MR, Wk e, R ZERE, HERN 1
B, WHA mRNA 2 B% T RNARKE.
1.3 ZFitH¥AHE

FTAREYA z + s ®R, A SSPSGit#k#t
WEEE, A RERNBESHER,

2.1 |EHHWEYE

KEFAFEY 2 AJS,10 mg/kg BN B R
XK BPTIRRBE S A R A LU B T, &
BAR A IR T M, BB T 2t W
% 1o

x1 HHEEE 2 BERRITERESHEL
Table 1 Changes of seizure levels 2 weeks after

treatment with flurazepam (n=5)
N RS mE2 A
1 I i
2 I I
3 1 |
4 1 v
5 I iy

2.2 SERAKHRYE

2250 d, AERN(284£33.7) g B2 dIRE N
(295£36.9) g, ERERBEM(P >0.05), TWE B
B%, AAMREBRIEEOEBRIEN9.512) s, A
ZiEHN(10.613.1) s, ER LB EM( P >0.05), 8K
RIEEREME ., 5255 TR USRI,
2.3 WAETZ RN

FEA A Rol5-4513 K R, 10 mg/kg HI/MHE R
T2k A FL AR SR I T e, S 805 7 JB AT 30
# PTPMC X 8UF B TP TR 32 1. %R 2.

R2 FAFEHEF Rol5-4513 WX BB E 0L

Table 2 Changes of seizure levels in rats after using

flurazepam combined with Rol15-4513 (n=5)
N FAZHHY B2 A
1 I 1
2 I I
3 1 1
4 1 I
5 1 I

2.4 BHEEBHEX(FPaM)REEX GABA, & -
TF 847 mRNA &R EL
5WMBHEMLEEREIXE LR TR
24% ,03 THE17% 05 B3 ET133%, 72  THE35%,
Vs FHE 45%, ERBAEBZEH (P <0.05 R
0.01), SXHRAMW, BEXH o T 33%,7L
THE35%, s THE27T%, ZRBEBEH(P L
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0.05); as %E%’ﬁiﬁﬂ‘fo Wk 3. #AEEEH ZFH(P >0.05); X oy a5 V2L F Yo T HAL
Rol5-4513 A iz 51X GABAA 4K a5 . a3.as YL mRNA EB S5 BAHL LR LS TR ER(P
M 7sTEHAL mRNA S B S5 BAMELEZRYELE >0.05), W% 4,

R3 FANMEZRRERZHXAED X GABA, ZIkT B4 mRNA & EHEL
Table 3 Changes of the mRNA content of GABA,4 subunit in FrPaM and hippocampus of

rats tolerant to flurazepam (n=5,7 £ 5)
Eiih:l| o a3 a5 YL YL
xf B g 104.2£16.59 77.8+10.03 36.2+4.92 31x£7.24 28.8+£6.22
A 79.4+6.53 64.2+8.29° 48+ 9.46° 20.2+4.21° 15.8+3.56
X B 40.2+8.55 - 39.2+8.87 31.8%+7.46 42.6+7.89
AR 271 7.45° - 40.2+7.76 20.8+£6.22¢° 31£5.7°

o SXE4L P <0.05; b HXHAL P <0.01

F 4 R ZH Rol5-4513 K BUE FE 3 KA DX GABA, Z A HA mRNA § R ML
Table 4 Changes of the mRNA content of GABA, subunit in FrPaM and hippocampus of

rats tolerant to flurazepam inverted by Rol5-4513 (n=5,7 % s)
20 3 ) a3 as YL YaL
KIRiEsh X
pogiski:| 104.4£8.62 78.1+6.89 37+4.47 31.414.62 29+5.24
B4 89.8£17.63 71.8+£9.52 43.4+10.7 27.4£5.59 26.6+6.23
pagiie| 40.6+6.5 - 40+6.52 32+4.3 4316.2
N4 35.2+8.17 - 44 +8.46 27.6+6.19 37.6+6.54

R85 A0 B} BT 4K 82 B9 . Rosenberg 7 O R B PE ¥ 7 d
3 it B Je B b B R 2 AR B AR, TR 1R
BB ETE,ZE PPMC KRAZ 14 d, FREK
ESME A AL TR FAMTRE RE S A KRR

P TESWE R K —RE AW AZ ER, Al 5] L GABA, ZARHI AR % T2 7 76 K R K2 i35 30
H GABAL Z KT AL mRNA & B HE., BikE KAMEIRMMENBERS, FHilL, RITEFEE
MG EHFERKES, XS HAAME KHARE DHEREHX, BN E R ELNERMSE
FAZGEHEIB R M X SERE, REHME o o fl y WEALT F o AR GABA, ZEH TR R E,
WHATERE RS DX TR, 0 LRE, k% Baly, 44525 GABAL ZIKH) 43%, aByy,
SRy, TR HRETHA, T o BEA, —  ofn/rn(ll oy 8 E) A4 23 GABA, Z
BEREE L LI, A BRE BT, A 35%, 5350, B LY 60% A9 GABAL ZIKE v, WA
FILE KA BT B R AR, B A Ol RAEELRIER o e 5 v, ARZEK
FHM 2R, AWM, B ARTENK o TH BZ £ GABA fEFIER T apas Fl oy 5 v, A ZE
24% a5 FFE17% ,05 £F+ 33% Yo FFE35%, Yos &, vy, WFEEMT BZ g I 15 fE L 12
T 45% ;1 SIX of FHE33%,7L FFE35% Y25 B B, o o 1 YoLVos B FRERLK a5 B EF AT RE R
W 27%. XEUET M2 AR S GABA, KL B RIRE KN, 3 AT R85 P PR 2 A K

B R S AP X
WEFSY BZ #T 32 tEBT , R 3 o R 7 A AALKEI T GABA, 3 14 TE 584 5% 5% 7K T 9
BZ il SRR R B, T A A, HEB A Ak, GABAA Z R4 R K 03 W R4 B i f5 A
ERRKRENS ., WEHERREEN=ERNE YREBRER BHLELRANRRY N, H L
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FAKFHRERE SEEZ R UE—BUS A feift
—B R,

HATE S AL &I GABAL ZRFH K A1 ¥
B3 Rol5-4513 7] 58 & 13 5 Wy R 1 7 BR K Ut 18
fE RSP 2 A=A RS2t o —5 R I K I K
FREsiRAB IR o o305, Y. Yos B mR-
NA SEBWA, RIFTERNA GABAL Z KT H
B g oz a5 1oL Fl 7os ST RAMUEH LB EHL
. MBUREG R, FAEMZHARREFREEHK
GABAp ZE T BAL oy oz Yo F Yos 5 % BR 48 He
BETH,s BE LT, FAMNEDRK o v M s B
ZTH., BCHMBZERNETE o 1 y WAL E 5
ARG ZHLE R, BA Rol5-4513 75 578 P it
ZUHHPIERIRES X o 1 v, TR REKE A H
MBXRR, 55—, R R —3 R GARA,
ZAK o w0505 Fll ¥, TE K IS B KA O X F5 536 ik
ARTE RGBT A2 & A LR R E B,

Rol5-4513 e A& R I, &2 5 AA R
YN TEEN, E R MBI T , B = e
il GABA, ZEEB TEEMNEN . i THRTHR
EEEIRE AL E M EISIA R, 2 (R) EEKE
RERODAMFEBFERE(R)FEHRES, ZHLTF3h
ST, MEAEE R [ R FEBS, TR EEshH
R RAFAB. BT RAESINELEMR
AT R WA, TR B R0 28 25l E M9
MR,

A A /0 52 6 2 B3 48 M4 AR 4 I 1 B sh M) 7T
FE| GABA, XM WA TIEE, KB YA N8
4 FRER 2 S 11 8 3 300 ] B GABAL 2 A Th BB FI BZ
Gafm TR, EEIEAMI b2 SR BB, B
2% S04 BR RUNE B BB 43 IR 14 B Bh ) FT ST 8 R RS
BUEERK. XFBMAFEEEyE 1 A,
RS 3, 40 1R A 18 4 3B 4 R 1 B 3 B
& GABA, %k BZ AL A R ZERIIGEN LA,
YEB U NATE R BRI R R, TG ERAES
AT, EMA R~ EHEELNFIER
R, MOXHLEETE %04 I 1 M sh 7 18 ¥E4E T
GABAp K™= RN 0 5 A8t 18 # B Rols-
4513 %t GABA, IR M T REF & A9 4E F 7T B 541
7 Rol15-1788 FHLIT, 15t ] Rol15-4513 £ 3% R 3% i &
Hid 5 GABA, ZIRMIE AT LAY, RAITERLK
RIEL A Rol15-4513 7 d, AT LA E E X GABA, &
EHTIREM WA EEE W, HN BZ W2 Mmi
%5 GABA, ZEINRE FREA X, o vazvas 1 7,

TN R ARE TN P H R GABA, Z R HEH T
By, 3 F BZ zims e R iREl Ei e
Fi Rol15-4513 X GABAA 4k Th B /9 il b &5 1E F
AREE T MBS RS o F1 v, WAL R
HIBE GABA, 32 (R T 8B 44 £ o 82 v i 2 315 6 oL 7
= ENER,
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