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Study on neurotoxicity m echanijsm induced by manganese chloride in rats
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Abstrac:t To study the effects of different doses of manganese ch oride on activities of 8Jutam e s¥hetase (GS) and Phos
Phate activated gutamnase ( PAG) i stratm and the activities of Na- K™ _ATPase and C&" _ATPase i cerehra] cortex of
rats 39 SD rats were divided ino fur groups by weight at randan The rats in first group were supcu aneously mnjected wWith
0 % sOd um chlorﬂ,e the rats n oher three groaups were njected w ih 50 100 and o0 (pmoj) k& rePectively forg week,s 5
days aweek At hepqh after he last inject‘pp the activities of G§  PAG in striattm and the activities ofNa- K" -ATPase and
Cat _ATPase in cerepra] cortex were detem ined The results showed hatwity the increase of manganese dosagg PAG activity
increased especially njqp andp0p pmoy k&MnC] groups while he activities of GS and Nat K" -ATPase and C&" ATPase
were a]] decrease] It indicated hatmangnese could induce decrease of(GS activify increase of PAG activity in stria[urr} and
increase of Nat _ K" _ATPase and Ca&* _ATPase actjvities in cerepra] cortex  thereby leading to he imbalance of glutanat me
taholisn and P rucing neuotoxic ity

Keywords Manganese ch prﬁ"e G lutamne synﬂqetasc; PhosPhate activated glutan inasg Na K+ _ATPaS’e Cat _ATPase

(manganese  Mn) , + ,
R s q ( sudentsnewman keuls SNK),
) ( exci@tory am o acig 2
EAA) s 21
B , >
( Blutamate Glu) , N-
-D- ( N-mehYlD-asparate NMDA) s 4, ,
[2]o 9
Glu 24, 22 GS PAG
( 8lutmine synhetse GS PAG
GS) ( Phosbhate activated glu tam inase ’ S0, 100 1MoL ke . GS
3 + as At _ as ~
PAG) Na~ K" -ATPase  C&" _ATPase (B0 05) 200 ¢+ mol/ kg GS
’ : (R0 01), 100+ mol/k8 PAG (P
1 0.05, 2001 molke PAG (P<
11 0.0D). 1
o2 1 GS PAG 9
, (180+10) £ . 7d
PAG GS
4 1 s 0 9% n ol o @p Uymin. €po
©m mine mine
. 2-~4 : 50 [rmeve o !
100 2004 MOl kg , 5m} kg 8 48 03+4 04 6216 +7. 91
5, 4 . , 50 1+ mol/ k& MnC}, 8 49. 74+4 82 54.96 £5 51"
100 #+ mo) k& MrC], 8 54. 7244 01" 49.94 +4 70
1.2
24 b 200 ¢+ MO} k& MrC] 8 73.28+9 40" " 44.62 +6 62" *
, . *PZo0s xxRIo01 2
. 5% . GS Renis 23 Na~ K" -ATPase  Ca® -ATPase
Y- 3,  PAG s cat _ATPase Na K-
Curj tol, - ATpase ATPase . s 50 pmol/ kg s
t, Folin-Lowry 1%, Na K" -ATpase (P 0052 100. 200 +moOl
1.3 k& Na K" -ATPase (PZoo01). 100

PSS3 0 . 200+ mol k& Ccat _ATPase N 2



2008 4 21 2

Chinese J IndMed APrilpopg Vol 21 No 2 ° 105°

° Na K- ATP (&% _ATP
pmo (b mg

n Nat K -ATPase Cat _ATPase

8 7.29 40, 41 4624056
50+ mO) k&MInC) 8 6. 620 40" 4. 24+0.46
100 MmO} k&MIC] 8 5. 4440 21" 39640 63"
2001+ MO} kMIIC 8 4 8240 37" 3174044
3

Glu )
ATP H )
s , Glu
. Gl
( 8lutamate transponer G MT) ATP
, GS Gh Ghn
) PAG Glu «GLGh
” Gl NMDA
’ 9 201, e 1:LG1n » Gl
] .
NVIDA , , =N
GS PAG ,
“«GluGln > ; Nat -
K -ATPase (' _ATPase .
4 , s
GS , PAG ; Ca+ _ATPase
Na"_K+t _ATPase 5 s 50. 100
200 pmoj k& , GS Na" K ATpase
; 100 2004 molks PAG
, (&' _ATpase :
«GLGh 7,
. Gl NVDA

[ SattlerR  T¥nijanskiM Molecularmechanisns of gutanate recepor

mediated exciooxic neumonal ce]] death [ j] Mol Neuwocjl 2001
24 (1-3). 107-129.
[2] Takeda A Soogku N Oku N

lease of neuo tansn jtters N @t St@A tum [ J

Influence of manganese on the re

Brin Res 2003 965
(1-2). 279282

[3] FisaakisVA AuC ErksmKM

on gluwmate dopan ne and gamma aminchutyric acid re§ujaton [ J]

eta] The effects ofmanganese

Neuochan It 2006 48 (67) 426433
[ 4 FitsanakisVA AschnerV  The importance ()fg[utﬂnatg glhcing
andy,;m nohutyric acid transport and regujaton nm anganesg me e
ry and lead neurooxic ity[ ]] Toxico] APPl Phamacql 2005 204
(3). 343354
[5] RenisM (‘/ardile\/ Russo A
and HSPyg levels in culured rat astrocytes

et a] Glutamine synthetase activity

effect of 1-octadecyl

omethy] rac. glycerag phosphocholine[ j]_ Brin Res 1998 783
(6-7); 143-150

[6 CuiTC DeMeoM P DeAzevedoR I3
ton hy rat neum)phi]:s
[ J. Am JPhysiol 1997 273 (4 Pt1y Cr124-1129

(7 , . . ATP

1. . 2004 21 (8). 972974

[ 8] Lowy O |l RosbroughN J FarrA [, eta] Proejm easurmentwith
the Folin pheno] reagent| J, JBOIChen 1951 193 (1) 265275

[9] Eriks(nK AschnerM Manganese causes d ifferentia] meguja tion of guta

etal Glutanine utiliza

pPresence of Phosphate_dependent glutam jnase

mate tansporter (GIAST) taurine tranorter and meta Jjoth jonein in cu}
ured rtastocyes J Neuooxicol®y 2002 24 (45) 595-602

[ 10] Erikson K M SuberR [. Aschner M (Glutanate, aspartate tmns

porter ( GLASD),

elsare differentia]ly ajtered n astocytes exposed 10 manganese chla

taurine tangorter and met] joth onein mRNA |ev

ride manganese phosphate ormanganese sulfate [ J
®Y 2002 23 (3). 281288

[17 Nomandn [, Haz]lA § Marganes neuIo X icity
pathophysplogic mechanisms [ J],
(4). 375381

[127 Cenonz[) Gubellini R Bemadin G
transm jssion in e strjatun of rats chronjcally noxijcated w ity manga.

N eurotoxjcol

an update of

Mewab Brin Dis 2002 17

et a] Inpajred excit@tory

nese [ ] ExXPNeuml 2001 172 (2} 469-476

(L% 86M )

3
- R O —~
320 1+ &m] ;
4C 10 d .
0. 657 ~1.98%;
0. 63 1 &m] ( 3L )

83.49% ~93. 24%:; -

3. 97 ~37. 74 mgmi

100%; 100 m& >2 0 mg
[ 1] . [M.
. 1991 338339
[ 2] GBZ%—2002 [ 9.
[ 3 . M. , 1R85 14-
17 103-109 171-172



