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WE: [ B ] Rt @AW o (PAS-Na ) x4 #] 5t T 0% M %4 K R R A% v- & 2 T B ( gamma-aminobutryic
acid, GABA )A % K ( GABA receptor, GABALR ) & GABA # 32 # & -1( GABA transporter-1, GAT-1) %k 8%, [ %% |
BEA LB ARS N LEA  PASTR(L-), B (H)FERFTAFTEA, WEH KT, 10 A ; %Etmf&?%kﬁfm\y‘bﬁ
B4, g4 4. PAS T B7 41 A1 PASTR (L- ). o (M-). & (H-) A E 47 4, WAEM 4.8, 12, 18 &, A Lot %A E
fig 4% K5I (RT-PCR ). 4 %% Bl 75 3% ( Western blot ) 4 ) A B i 25 8 % GABALR X GAT-1 k%, [%4%R ] gﬁﬂ;ﬂ%qﬂ X)u?ri
17, 445 2 GABAAR B AR sk B B 415 (P<0.05); WM 10 B, 4445 41 GABAAR 77 GAT-1 mRNA & 34 Bt B 411K,
L-PAS. H-PAS 4 77 41 2 A% GAT-1 mRNA &35 4245 4175 ( P<0.05 ), 18 Mg, W2 W 4 )8, 44541 GABA\R mRNA
Rk B BAE(P<0.05); WEH 8, #4524 GABALR mRNA 535 5 3¢ JE 411K, T % 41 GABAJR mRNA % 1k % 445 41
B (P<0.05), WEN 12, 244 GABAR & A RkA RN B4 E, T4 GABAR & A RARLE4K(P<0.05), W
Z 18 B, 345 41 GABAR mRNA % 34 5 2 B 411K, GAT-1 mRNA % 3k 35 7 B 41 5 , H-PAS 4 97 41 GAT-1 mRNA %3 &
PEAMK(P<0.05), [46] EIB LIRS R EX AR K% GABAR F7 GAT-1 mRNA &k #4542 HZ %W,
PAS-Na %t T 1% £ 4% % % 3 GABALR mRNA 3 & B R AKX AT T HEA, 43K R EKZ GAT-1 mRNA k% K
A IHIT T IR
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Abstract: [ Objective ] To explore the effect of sodium para-aminosalicylate (PAS-Na) on the expression of gamma-
aminobutryic acid type A receptor (GABA,R) and gamma-aminobutryic acid transporter (GAT-1) in short-term or subchronic
manganese (Mn)-exposed rats. [ Methods ] In the short-term experiment, rats were divided into control, Mn-exposed, low-
dose PAS-Na (L-PAS) and high-dose PAS-Na (H-PAS) groups, each subgroup of 10 rats were necropsied at the end of week 7 and 10. In the
subchronic experiment, rats were divided into control, Mn-exposed, PAS-Na prevention (P-PAS), and L-PAS, M-PAS (middle-dose
PAS-Na) and H-PAS groups, and were observed at week 4, 8, 12 and 18. The mRNA and protein expression of GABAsR and GAT-1
in rat basal ganglia were examined by real-time fluorescence polymerase chain reaction (RT-PCR) and Western blot (WB). [ Results |
In the short-term experiment, on observation week 7, GABA,R protein expression was significantly increased in Mn-exposed
group (P <0.05); on observation week 10, GABA,R and GAT-1 mRNA expression were significantly decreased in Mn-exposed
rats (P<0.05), and L-PAS and H-PAS treatment restored their GAT-1 mRNA expression (P <0.05). In the subchronic experiment,
on obervation week 4, GABA,R mRNA expression was greatly increased in Mn-exposed rats (P <0.05); on observation week 8,
GABA4R mRNA expression was greatly decreased in Mn-exposed rats vs controls (P <0.05) and increased in P-PAS group vs Mn-
exposed rats (P<0.05); however, on obervation week 12, GABAR protein expression was greatly increased in Mn-exposed rats vs
controls (P<0.05) and decreased in P-PAS vs Mn-exposed rats (P <0.05); on observation week 18, GABA,R mRNA expression was
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greatly decreased in Mn-exposed rats vs controls (P<0.05), and GAT-1 mRNA expression was greatly increased in Mn-exposed rats
vs controls (P<0.05) and decreased in H-PAS vs Mn-exposed rats (P<0.05). [ Conclusion ] Short-term and subchronic exposure
of manganese exhibited obvious toxic effects in the expression of mRNA GABA,R and GAT-1 in basal ganglions of rats. PAS-Na

played a preventive intervention role in the GABAyR mRNA or protein expression of subchronic Mn-exposed rats and a therapeutic

intervention role in the GAT-1 mRNA expression.

Key Words: sodium para-aminosalicylate; manganese poisoning; basal ganglia; Y-aminobutyric acid A receptor;

Y-aminobutyric acid transporter; experimental therapy

Rtk S PR D % (MRS) Kl o, 46 BB R TH R
G Kz 4R 3T RS % v- 2 B T R ( gamma-aminobutryic acid,
GABA ) - JE4 X (VOI ) GABA 7K - T 5 FIER M- 2 J N- 2. Tt
RAGR (NAA ) KV REA, 2 B R4 ) S i DX 174 4 2200 20
REREAT o V5 & AE AT AR 2 2 88 ) J B e ) K RIS
Ay SR (Glu ), 42 2 BE % ( Gln ) A H 2082 ( Gly ) & & Ay bk
YEFAWA G, LAXE Gly (0 25 k5 i s B L, 0 0 4 2 7 i L
FEVE RS AT SR Ak 28 K T o GABA J2 i B9 3000 1) 4tk ot 22 88 o, oy
oft 26 41 0 A 3ty 2 M T RSB JC, 5 2€ filJ5 8 GABA 52 /R ( GABA
receptor, GABALR ) 2545, I M e 04 A 1k, WM& R
B GABANR P bl 2008 i 32 A, A3 GABA K424
PRI RE o SRMGEBR GABA 2 EAKEE GABA #1211 ( GABA
transporter, GAT ), ‘B & —Ff AL T 2850 B FLR TR 1 (1)
IR, EEERRZEMAY GABA, JLri GAT-1 2# & R i
T GABA BIE 1, 76 GABA BUAR L R b % 4435 T S/
FHo ANDERSON 5652 /i , 4 i1 5 |2 2 U ( dopamine, DA )
FGABA WA 4 5 8 23 R AN ZH 2L GABA 7KK %€
fil XJ *H-GABA F W, GABA R K 52 MR 8 1 383 (R e A8 nf
REMEANAAN GABA & B3N o 3 20 o B AL IR 2 1 2R
S N ( RT-PCR) AT & B, 46 R K BB GAT-1 5|
M5 R 15 T F2 50%, mRNA BT+ m 2 445, Bk mRNA
FEIRPBRAK, $L/R G0 2 5 0 1 U AR Z AR R T Rk, 5
HANMISN GABA MR b T, T RE S v B 4 20005 “F R AIE 11 3
i R PRI WEIE R, XK IR A ( PAS-Na ) 7E I
PRAFFE RS2 B WA EE R T4 7 i v R gt 2 00, LR i oA
SEAIEAE  AHFSY B AT PAS-Na X 5 A 5% 0 18 14 4 52 1 3k
GABAAR. GABA iz 85 I Rk B B R A T HAEM, i
PAS-Na 7746 BE AL LB 76 X S SR bR AR

1 #R5AHE
1.1 Bhih BAA 5t

TCHE W JEAA ( SPF ) et SD R B, & PEME SR 1%, K
SRR b Y B R R SL 50 sy AR At SEae sh LA i
AIIESS A SCXK B 2009-0002, Zh4faFR = (24 £ 1) C, AHX)
TREE (55 £10)%, 12h IR /120 B,
1.2 E 2350

FALEE (MnCl, - 4H,0, R gat, Kt &Rk T
WFFEIT ); PAS-Na( FESF BRI, 10 7454 25 Mk AT BR 2 | );
Trizol-A+ 5 RNA $2BURA ] . RNA 305 45 & . RT-PCR it
& (¥R A A KRBT R A ); 285658 it PCR W
# ( £ [E Applied Biosystems 2y Al ); 5497 (1 Invitrogen 2

G AL ); SEREOEE I PCRAY (32 Applied Biosystems A ] );
GABALR ( HLiAHE 5 ab48341, HE[E Abcam A F ); GAT-1(#7%
RS M abd26, FEE Abcam 2] ),
1.3 hahoia, J45 % PAS-Naié 77

(1)40 B R KL, IR (153.9+12.6)g, BEHLAY JYehf 4H |
PAS-Na( L-PAS. H-PAS L. @RI iA 7 A I, dhad,
MBI M 7 F (UL sh 4 1 +PASIA YT 38 )L 10 5 ( Yeddi 4 77 +
PASTRYT 6 8 ), TR 5 HUOR R, Yedifi . PASTRYT 4L I i
S MnCl, « 4H,0 15 mgrkg, X B8 2H 1 1 4 5 45 25 AR FER K
Hi1wk, §H5d, B84, 4 )5, PASIHIF 4K BT
J2 T 155 PAS-Nal100 5 200 mg/kg, FEAYZH A58 B B VS 45 45
WA, BH WK, EL3EE6E, (2)65 HRR, &
H(127.5+6.7)g, BEMLAT M X} BELH | Yedifi 2H . PAS-Na 7 B P
T BT 2H ) F PAS-Na( L-PAS, M-PAS, H-PAS) ik, . &
FIEIAYTH, WEEHA 4. 8. 12, 184, 4EHA%ELH 5 HO R, 4
BhZH . T2 . PASIRYT LI ETE S MnCL, - 4H,0 15 mg/kg, Xt
P2 e S A A e AR BEROK, B H IR, B 5 d, 155248,
1278, Horb i 57 41 18 Y4 i R It , 45 R 590 2 T VE 5 PAS-Na
200mg/kg( B 3d), L8, 128, A5, 45 L-PAS. M-PAS,
H-PASIEITA 439 B2 FEST PAS-Na 100, 200, 300 mg/kg, HAy
AT TR R AR, A H 1R, L6,
1.4 RT-PCR #= Western blot 4|

FEWTS , UK _EIBONR , 2 HROR BUIG iff350  7 R 408 LI AZ
AL E A, 48h JFEE A 80 CURFEE EA0 .
1.4.1 RT-PCR 41 GABA,R #1 GAT-1 mRNA %4 &8 Trizol
UL, HRBUEE B RNA, FERIMIEEEE I E RNA Ff
W R BE RN AR E L B 100 ng i RNA, 2 B8 KA cDNA 1065 it
5 & RT-PCR R € U6 B Bk 1300 5% 5 )2 PCR M. 51 &
51: GABAAR il 5’ TCACCAAGAGAGGGGTATGCG 3°, Tilf5°
GGCTTGACTTCTTTCGGGTTCTA 3°; GAT-1 Fi#5°CTCTCCCC
TCTGGGCTATCC 3°, T i 5’"GAATTCACGGCGATTGCG 37;
GAPDH F3# 5’ GTTCAACGGCACAGTCAAGG 3°, Fil#5° CGCC
AGTAGACTCCACGACA 3’ 2 PCR &40 1B KGR 60°C,
40 MBI, 68°CUREETE .

mRNA % 2634 £ 5o L G sk ow, e =tk
mRNA S 25 M % & 42 =2 79420 A ACi=ACtpy—ACtsm,
A Coem=Ct e sanan)—Clpyzommcsapan), A Ct 2m=Ct g znommgs)—
Ct pyzaem (210841 o
1.42 Western blot #: 71 GABAR #1 GAT-1 & & k% 2% il
W TR I i, ORYLER [ 2 uL A1 50 ng B 11 FARRIK [ 12%
| e HE A IR A 5B P S Tz ( SDS-PAGE ) BEJiE 1, HLJE 140V,
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HEEREBRLT4EE (NC)E(200mV, 2h), 5% JBLAE Wik 5 IR
4+ M1 40 min, A GABALR —$T( 1 : 800) 5 GAT-1 —Hi( 1 :
800 )=k GAPDH—4L( 1 : 5000 ), 4 CHEIRMFHF L8, W H A
AR ZHE(1:2000 ) IRIEE 1h, BsRibar kot ECL) B,
S5 2 B S A KB USRS BT RGESCRAR , AT K EE(E
1.5 %ot

SEIGBE DL X = s o, FHSPSS 13.0 kAT RA N 7 25
ST, Z2 4RI R B/ N S 22 5055 (LSD ), KK
a=0.05,

2 G#R
2.1 PAS-Na %345 K SR E 8%

SRR, FARBICET G, MR T, Yedn
1~4 KRR ESS L X B /b, ZRA SR X (P<
0.05 ). PAS-NaiAY7 3 J8, KR IWIHH MK EZFH G &
X, PAS-Na VA IT 55 4~5 J&, L-PAS 4 K UK T 1 L Yebd 41 5%,
H-PAS IR LL L-PAS 2, ZF A Gi1T2%E X (P<0.05),
B S, IR 1~3 TR YA 2H O LA 1 Eb X
MR KR, WBH K R ES M i 2, ZRA501%
B X (P<0.05), WAL H 8. 10 J& A YL4H 41K AR X e 4R
K (P<0.05 ), JLATLEH, A L3250 2 ) (A = 3% i 2 55
BHITERE X (P>0.05),

2.2 PAS-Naxt#45 X R &4 GABALR mRNA 2 & & kL)
Hh

TERI IR b, WA 7 )8, QY20 GABALR FEF13RIA 1L
X B2 15 (P <0.05 ), MZL 10 4, Ye%%i 4 GABALR mRNA £
ik HEXT REZE AR ( P<0.05 ),

TEM ARSI, ST 4 JH, Je5i40 GABALR mRNA ik
HeXFPEZH 5 ( P<0.05 ), ML 8 J, YutfizH GABALR mRNA $ik
FeXF PRZAARG , T 41 GABAAR mRNA 2535 oY 2H 5 ( P<0.05 ),
MEEHH 12 7], et 41 GABALR 2R 383K LUt B2 v, TR 4l
GABAAR & 1K L Y4R 4N (P <0.05 ), IEH 18 8], YLt
20 GABALR mRNA ik X HEZAMR ( P<0.05 ), WL 1 AIE 1,

1 PAS-NaiBfr 3 5E K RERZ GABALR mRNA K
EARIEWEM(x s, n=5)
Table 1 Effects of PAS-Na on the GABA,R mRNA and

protein expression in Mn-exposed rats

i) mRNAFKIE (2724l ) S HFRIK CRIE(])
Group mRNA expression Protein expression

J5 1AL ( Short-term expriment )
WL 7 5 ( Observation week 7 )

K BRZH ( Control ) 1.000 0.597 +0.220

LG ( Mn-exposed ) 1.314 +0.628 1.134+0.281"
fIC-PAS 1 (L-PAS ) 0.834£0.173 1.228 +0.103
17 -PAS 41 (H-PAS) 0.952 +0.379 1.266 + 0.244
WEZHA 10 5 ( Observation week 10 )
X BEZH ( Control ) 1.000 0.639+0.119
Yetfi2H ( Mn-exposed ) 0.615 + 0.308" 0.605 + 0.055
fik-PAS 2 (L-PAS) 0.614 +0.325 0.775 +0.097
5 -PAS 41( H-PAS ) 0.674 + 0.386 0.639 +0.136

&gR1

2153 mRNA L (2742l ) PRk CREE(E)

Group mRNA expression Protein expression

PS5 ( Subchronic experiment )

WL 4 5 ( Observation week 4 )

Xif HE2H ( Control ) 1.000 0.276 +0.125

Ye4f2H ( Mn-exposed ) 2.391+0.991* 0.293 £0.117
WELH 8 J& ( Observation week 8 )

X REZH ( Control ) 1.000 0.248 + 0.062

Y4 ( Mn-exposed ) 0.355 £ 0.186" 0.388 £ 0.118

PAS T2 ( PAS-P ) 0.619 £0.302" 0.333+0.113
W% 12 JH ( Observation week 12)

X REZH ( Control ) 1.000 0.304 + 0.074

Yekifi 4 ( Mn-exposed ) 1.389 = 1.003 0.563 +0.212*

PAS Tl 2H ( PAS-P ) 1.149 £ 1.114 0.357£0.121%

£ 18 J# ( Observation week 18 )

X REZH ( Control ) 1.000 0.497 +0.276
YR ( Mn-exposed ) 0.483 = 0.156" 0.565 +0.216
fIE-PASH1(1-PAS) 0.460 +0.117 0.530 £ 0.293
f1-PAS 41 ( M-PAS) 0.620 0213 0.685 +0.178
5 -PAS41( H-PAS) 0.676 = 0.240 0.554 0.271

[VE 1*: 5 %84 32 ( Compared with the controls ), P<0.05; *: 5%
4% 41t %2 ( Compared with the Mn-exposed group ), P<0.05,

1 2 3 4 5 6 7 8

aRp—— L R

T e NS S SRR s SSSORESS CABAR
1 2 3 4 5 6 7 8 9

Ll e s s o e e = 111

i s B - e - - GABA,R

1 2 3 4 5 6 7 8

C .
m GAPDH

GABA,R

[ JAI~8 51 . WLZR M7 8 xH B | %24 | L-PAS, H-PAS, W2 10
J B e 4h | L-PAS, H-PAS; BI1~9 45 UL 1 8 L b7 . %
B RG22 AL R, WEMARREL, MR, A2,
B452; C1~8 4714 : WA 18 )& H-PAS, M-PAS. L-PAS, %4 .
R, WEBIZARE. 24, 3T B(ALS represent the groups
of control, Mn, L-PAS, H-PAS of observation week 7 and the groups
of control, Mn, L-PAS, H-PAS of observation week 10, respectively.
B1-9 represent the groups of PAS-P, Mn-1, Mn-2, control-1, control-2
of observation week 8 and the groups of Mn-1, control-1, control-2,
Mn-2 of observation week 4, respectively. C1-8 represent the groups
of H-PAS, M-PAS, L-PAS, Mn, control of observation week 18
weeks and the groups of PAS-P, Mn, control of observation week 12,
respectively ),

1 GABAR ZENIE
Figure 1 GABA,R by Western blot



R SO EE% 2012 45 5 H 55 29 555 5 ¥ ] Environ Occup Med, May. 2012 Vol.29 No.5

2.3 PAS-Na# 45 K R A EAZ GAT-1 mRNA & % & £k 69 % v
TR IASZE b, WA 10 ], b4l LK% GAT-1 mRNA
FEIA A LR REZH AR, L. H-PASIRYT 4 35 4% GAT-1 mRNA
FIR LR R (P<0.05 ),
TEMAB PRI, WA 18 J], JukfizH GAT-1 mRNA 4
FEXT B2 2, H-PASJAYT2H GAT-1 mRNA 235 H e sh 41 1% ( P<
0.05), L& 2 FK 2,

R2 PAS-NaigfTXi4a A RERZ GAT-1 mRNA &
EARIEWEM(x s, n=5)
Table 2 Effects of PAS-Na on the GAT-1 mRNA and
protein expression in Mn-exposed rats

415 mRNA L (224l ) EEHFRIK R
Group mRNA expression

Protein expression

5 195256 ( Short-term expriment )
WLEZI 7 J& ( Observation week 7 )

if B2 ( Control ) 1.000 1.436 = 0.420
Yk 41 ( Mn-exposed ) 0.964 + 0.258 1.325 +0.550
fIE-PAS 41 (L-PAS) 0.904 + 0.253 1519 +0.132
171 -PAS 41 (H-PAS) 0.886 + 0.276 1.242 +0.439
W 10 J5 ( Observation week 10)
Xif HE41 ( Control ) 1.000 1.191 £ 0.256
Ye4igH ( Mn-exposed ) 0.570 £ 0.316 1.430 £ 0.139
Ik -PAS 41( L-PAS) 0.956 +0.273 % 1.513 £ 0.379
72 -PAS 41( H-PAS ) 0.963 +0.294° 1.135 + 0.464
V1% 5256 ( Subchronic experiment )
W& 4 J& ( Observation week 4 )
Xif HE41 ( Control ) 1.000 2.366 + 1.104
Y4520 ( Mn-exposed ) 1.023 = 1.509 1.737 £ 0.544
MZEI] 8 JH ( Observation week 8 )
X REZH ( Control ) 1.000 1.605 + 0.449
YL4f4H ( Mn-exposed ) 1.177 = 1.462 1.444+0.514
PASTHiBjj2H ( PAS-P ) 0.842 + 0.527 1.772 + 0.616
W% 12 J& ( Observation week 12 )
X BEZH ( Control ) 1.000 2.886 + 2.295
Yekf2H (Mn-exposed ) 1511+ 1.656 2.347 £0.910
PAS TiiBjiZH ( PAS-P ) 1.544 = 0.949 2.907 + 1.365

3 g

R T P Y o R LA 0 B kb, i
FE 2R GE SR IR Glu, Gln FI Gly YFEAE FHAR—3L, 6L
HABIFSE T FH 14 Gt ) ek B st [ SS B R K

B B A M AR SR RE AN 4 GABA RE b 28 34 o 25 L
A RESE AT 2 B ENL 2 — 7 MoK 28R T 513k K R
IRAK L S GABA W BE I 55, GABA Z AR B E AR B K
AR IR FLEh W) GABALR J& 40 A1 T 40 IS I ) 5 RSO 2R
P, 2 o, BRIy LA, 2 A P i 35 a4 400 o 2 4o 2
R AR . NI IRSE | IVARAE | ICAZ AT 51T 2 bl A pih ik
PRI KA KR 5 GABANR AT 6, JLHIE o 3L, AHIFST i
7R, YLhh 4 F R BUE IR A% GABALR mRNA 35 B @iy, 5211
YUkt 3 K BUL IS 4% GABALR mRNA 28 354K & 39 305 % IR 4 7K
-, T GABALR 25 12235 B 48 &, 455 1k Yt 6 )8 R RO IS %

« 297 -
k2
415 mRNA ik (2724l ) B AIFGE CIRIEME)
Group mRNA expression Protein expression
WEEH 18 J5 ( Observation week 18 )

XFHEZH ( Control ) 1.000 1.532+0.350
Yt ( Mn-exposed ) 6.594 +4.716* 2.138 +0.907
fi§-PAS 41 (1-PAS) 5.836+0.716 1.714  0.509
1 -PAS41( M-PAS ) 4.945 +2.944 1.889 +0.792
T8 -PAS 4 ( H-PAS ) 2.295 + 1.804% 1.827 +0.940

[ ]*: 5B 4 % ( Compared with the controls ), P<0.05; ©: 5%
4% 41 He. %2 ( Compared with the Mn-exposed group ), P<0.05.

123 4 s
[ L o a— w— o« GAPDIH

—— — — —

[ ID1~8 4 Al A . WA TR A B, 44, L-PAS, H-PAS, FL % M
10 8 %t B | %45, L-PAS, H-PAS; E1~8 44l Jy: M2 #1485t
B4R, WEBRREAE, B4, B, WAMR2AME, §
4, BB F1~54-50 % S 4 18 & H-PAS, M-PAS, L-PAS, %
4 . % B (DI-8 represent groups of control, Mn, L-PAS, H-PAS of
observation week 7 and the groups of control, Mn, L-PAS, H-PAS of
observation week 10, respectively. E1-8 represent the groups of control
and Mn of observation week 4, the groups of Mn, control and PAS-P of
observation week 8 weeks, and the groups of Mn, control and PAS-P
of observation week 12 weeks, respectively. F1-5 represent the groups
of H-PAS, M-PAS, L-PAS, Mn, control of observation week 18,
respectively. ).

2 GAT-1 &Nt
Figure 2 GAT-1 by Western blot

GABAAR mRNA 3R3ABH 1 BEAIC, 387 50 YVt T 5 R R BRI
1% GABAAR mRNA 35 55, L2 2 88415 9K th B0 e 4 7k iy
LR, JEHJENT GABALR mRNA 235 B2 45 R A
2 M S0 B B A IEE T, e 4L 8 I 12 JE KRR IR IS A%
GABAAR mRNA 35 H BT & — BEAIS - B2 0 IRAUKF, 451k
Yubih 6 85 JLELE % GABALR mRNA 35 B0 FFE, 582k
FRPERE SR SRR R T R E SRR A
WG RFRIAEW) &, S EE AN E B, ARHEM RS, Hh s
P NV LB S SRR IR, ORISR T A& R 4 A
PIRFSE  , E R BRECIRIAZ e ( DA ) g R s EH
A IAES, KIAIZIROK G (MnCl, - 4H,0 1 mg/mL, 360d )
KELCRAE DA NE( ZHE FIRER ) St h B3 T s - xR
IO - AR A XTI AE Ak Ykt A EE T Re (2 iF
P23 A AR, SRISTR B 52 1, BRI Hhy T S8 A%



+ 298 -

S HD EE2% 2012 4F 5 A 55 29 555 58] T Environ Occup Med, May. 2012 Vol.29 No.5

M TOAR T Z TR, IR, HEDGLsG 4. 8, 12 JE Anfs 1k g
5 6 J8 K BUIL R4 GABALR mRNA 23k HBH “Th i — BEA% - %)
BRAHKOF - BB NI MR, 1T RE 240 R R (H GABA REfliZ:
ToH B B - R AR - i 27 - T E AR RIS A, 1LY
R R R T B kR L R BT B X GABA REHIZ T
AL

TR KA R (PAS)IG97 3 8, M1 2k e 4 R BRIk
LIRS A L M W CCSF ), Oy BFL S2AL, L JBE IR A 4T 4
MU & BREAL; RIT 6 8, MUK BT N, it
B G, k4 AN 2T 20 i i AR, R U I 1 5 MnCl,
[ MnCl, * 4H,0 15 mg/ (kg + d), £ 8 5d 14 )5 +PAS-NaifJ7 6 J
BF, K. B PAS-Na 1897 4 Glu, Gln 175 7] & PAS-Na JAJT
20 Cly fr 8 e Y420 55, 327K PAS-Na X4 () Glu . Gln F1 Gly
PRI AT REAT FEPUMEFE 2 o XA UGHEELS T PAS A HE AT BH WL
TR AHWTESYLEE 3 d, 5 DA REMZ S50 AR 45
15, 25T PAS BEIESEF BN RGAE A, Ui H ] {34t
WG S A R TR R 0L, PAS AT e R BUAL | vk i
WY R R, MHTIR 2R By AKCE T BRI BE T /KP4 8, il
HAEFLF K TR, 15 2l B R R, R E PASREH
BCC IR =R LN R N AR R TN & EZE TN 2R VA € B
PG AR R, TR YA 8 JE IR S 12 8], PAS-Na Xt
VP 1 S R B GABAAR mRNA B [ 753k S5 ik 28 1 751 )5
PETHE B .

MG BR GABA, £ ZURFE GABAFZE . GAT &%
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