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Effect ofmanganese chlorge on ener8Y m etaholgn of hrajn m jtochondria of rat
ZHANG Fang lin XU Zhao fa',  GAO Jiap XU Bin DENG Yu JIA Ke
(College of Public Heally China Medical Un versity Shenvang 11000 China

Abstract Objective To elucidate he effect oﬂ\/[n(jl exposure an enerZy metaholim of hrajnm jochondria of rat and the
preventve effect of NAC in vitro M ethod M itochondria fram W istar rats’'whole brain were prepared using gradient cen trifuga
ton  then were ncubated Wit different concentratons oanCl (5pmol/ [, sopmoll. 500rmolL. 1 000w®moyL) at
30°C forp h on [y one group of mjtochond ria was pretreated with 500 p mol/I. of NAC fory h and nabated with 500 ¢ mol/LL
o[MnC; again The actvities of acon itas;e m jtochond ria] canp lex [ and he menprane potentia] of m jtochond ria were detected
Result The wesultss showed that the aconj@se acgvities i 500 £moy I, 1 o0 moy LMnCl groups were reduce] and the
m jochmdrial canp jex | actvify mjochondron memprane potentia] in50 500 1 000 ™ mol/I_er(jL groupswere also sgn ifi
cantly decreased canpared to the contols (R 05), W hil n5090p¢ mol/IL NAC Pretreated group  he activities of acon jtasg
m jochmdria] camplex Jand them anprane poten tia] ofm jtochond riawere a]] increased canpared 050 ¢ mO]/LMnCl group (P
<0 05). Conclusion Tt is suggested thatmanganese could dose dependent]y nduce the decline of energy mewaholism of b rain
m jochamdria n mg this change could be prevented by Pretreatn€ with NAC

Key Word§ Mangancsg N,accﬁ/']CYStcing EncrgYmctabolisr} M ochandron damage

[3]

(Mn) , , .
. ' . . N
. (N-acetyleystene  NAC)
(2 , , , NAC
. a4 NAC
s 2/3 )
(3
o . » 1i
1T , ATP . 1.1
W istar
2007 06— 25 . 20070825
( . 200425 12 , . 170 ~190 8
(1983— ) , : 7 d

, o . 0.15 ~0. 20



° 368° 2007 12 20 6 Chinese ] hdMed Decppp7 Vol 20 No ¢
g 15 ml ( 250 mmol/[, , Q ( students nesm an-
EDTAQ, 5 mmol/ [, Trisjo mmol/ [ PH7 40) keuls  SNK),
15 . 2000 € 3mi 2
. 12000 8 8§ min . 0.5 ml13%; 2.1 I
Ficoll  (Froll3yg, 120 mmoyL, 30 1, . 500. 1000 #mo)L
mmo) [, EDTA25 pmo)L) . 1 Mgy (P<0.05)% 50
Ficoll  (Frollgy, 120 mmoy ], 30 500. 1000+ mol/L |
mmol [, EDTA 25 pmoyLy 11500 & 30 min (RZ0.05) MnC]
, 1.0 ml , , I
[7 ( 4°C ) 1 MHCL
192 I (k9 Moy (mine mg proy
(nrmolT)
2~5 , 5 50. 500 n =
1 000 ¢ MO} LMsC 6 NAC ’ 0 6 22 840 17 64. 920 81
+ +
500 1+ MOl/L NAC L h MIC) 5 6 22 940 60 64. 581 52
30 6 22 0640 33 +1. 54
( 500 ol 7 4), . e
30°C > h ‘ : 500 6 19. 40, 48 50 851 79
6 1 000 6 18 2140 28°4 ¢ 47.79+137°4 ¢
13 ’ F=251 3% P=15x102 F=16741 P=571x102
1.3.1 504 1 ’ * Bo Olf 5pmoyL L AP<21(35
50 #moyL X7, 0 500 £ MOy L X
(0. 145 mmol/L, coras :
pmoy LK RO, PH7 40 3m] 25°C) 2 5
] min 240 mm min :
0 3 2 s , 50 500. 1 000
s 3. 4] mmol/ (L. amy,
pmo) L, (BP0 05).
1.3.2 [ A 4001+ 1 M)
(Tris 10 mmo) ], KClsgmmo}], KON '
2 mmol/L PHg. 0} 100 # | . 37C 5 MrC]
10 min -, 10 1 A.12 L. B (%t 9
480 1 . 10 + I NADH (10 MiC] (rmojT) o
mmol Ly 10w | (10 &Ly 41 0 6 40,5510, 56
(10 Inrnol/L) 37°C 5 m rcl A B 5 6 39. 09+£1. 72
m min [9] 50 6 38 3040 93"
340 10 500 6 26. 851, 46" 4
NADH 6. 81 MmO} (L. ) 1 000 6 21.79+1 464 ¢
1.3.3 2 5 m] F=317.21 P=514x10%
( 15 mmol/[, MEC] 5 mmol/], 5 23 NAC
mmol ], KHR) 5 mmo)l, Hepes po mmop,  PH |
7.40) 40+ IRH23 (26 1 MmOy L) 3 ml 30, .
( 503 M | (P<<0.05)%
527 1) . 1ol , . NAC
10 min na, I (RZ0.05).
Lowry 2.4 NAC
1. 4 4 . .
+ , (RBZ0.05)% ., NAC
SPSSI3, 0 (B0 05),



2007 12 20 6

Chinese ] hd Med Deco07

Vol 20 N9 ¢ ° 369°

@S]
I
[ rrnol/(mine mg prQ]

[ moJ (mine mg P10

6 2. 58+0.17 64 240 81
MnC} 6 19. 040, 48" 50 441 78
NAG-MnC] ¢ 22 2340 434 63. 71+1 374
F=295.99 P=3 85x 10 ® F=191. 12 P=2 13x 10 !
* P20 05 , AP<005 4
4 9
n
6 40. 55+0. 56
MnC] 6 26. 85+1.46"
NAGHMnC 6 39, 4140, 784

F=617. 66 P=3 92x 10"

3
[12
NADH NADH
, ATP
ATP i
954 ,
( aoonitase) ,

. , 500. 1 000
pmo) [ MnC] , Wei
Zheng (-

[ 4 Fe4 3 2 3 ’
Feq R
’ Fea
WeiZheng
b Fe a,
(3 NAC
. [3Fe4§ "
, Fé"  HOQO, Fe’
HQ  Fenen :
- OH Genrald S Shadel]
DNA « sl 14]
- OH DNA
, ATP . [ (miochon
dria] oanplexl ) ,
e 50. 500. 1000 t+mOyL

MnC] I , NAC

, I [ FeS
— s SS o
I NADH
, , ATP
; CcaQ ,
s . (m jochon
drion menprane potential MWVP)
e, . 50. 500. 1000 #mO)L MnC]
MMP , NAC MMP . MMP
, ., ATP e
MMP ,
DNA .
MMP | ’
i 17
\ I MMP |
. ATP .
I
ATP , ,
. MMP . .
NAC
I MMP . NAC
, ‘ ‘ Ly,
NAC

[ 1] AschnerM  Erkson KM DomanD (¢ M anganese dosinetry spe
cies differences and impJications {or neu oxjcity [ ] CritRev Toxy
©l 2005 35 132

[ 2 Erksnm KM John CE JonesSR

n strjiatum ofm jce exposed to oxic doses is dependentupon a func ton

eta] Marnganese accumulaton

al dopan jne mansorer [ j, Environ Toxico] Phamacg]l 2005 2Q
390-394.

[ 3] GavinC E GuntrK K GunterTE Mangnese and cajejun efflux
kinetics n bhminm jochondria relevance t manganese toxicit}’[ ]]
Bichem 1990 266, 329334

[ 4 MakckiEA Manganese 0Xicity is associated with miochondria] dys
function and DNA fra8mentaton n rat prinary striata] neuronS[ J]
BrnResBull 2001 55 (2% 225228

(F#% 3121 )



372¢ 2007 20 6 Chinese ] hd Med Decppp7 Vol 20 NO ¢
3 o
, B , PFIB
. . , PFIB
, NF«DB .
( Ig. L T™Fa ) ‘ :
; PFB , PFB
( ) .
(1346 .
PDTC NF+« B PFIB [ 1] Wan€ HM Ding€R G Ruam JX eta] Perflorojschuty e jn
[23] ) PFIB duced acute Jung nju®y and mortality are hemlded bY neutrophi] se
14 Questatin and acamulaton [ Jj. - JOccuHealh 2001 43 (6
° 331338
PFB 2] ’ ’ ’
PFB [ 1. . 2001
( 14 (6). 331-335.
), , POTC Tet [3 . , . NF« B
PFB , [].
. 2004 17 (3).; 145-148
PFIB , BIC . Tet L4 ’ ’ o
L. . 2005 32 (1) 14-
C 1) , 17
; PFB [ 3] , , . PFIB
PDTIC Tet [ 1. , 1999 12 (3) 136-138
’ [6 LenertBE Arhulewl) BehrM ] etal Lung injury aferacute
PFB FOTC inhalation of Perfluowischu®jeng exposure concentmtion. response re
B ltionshiPs [ ], Il Toxicol 1993 5 132
, PFB
(&% 3697 ) [ 11] Low¥y OH Rosenbough N J Farr AT, eta] Protein measure
[ 3] s s R . o- mentwith the FolinPheno] reagen [ Jj - Biol Chey 1951 193-
[ ]. ChinPublicHealh 2006 22 (10). 1239- 265
1240 [ 12] Ym&SH ChienCM LuM( eta] Cardiooxin] inducesap

[ 6 ZakwllahM LiWQ heser] etal Moleculrmechanims of opwsis inKsep cells hrough amitochondrialmediated Patway [ Jj.
N-acewleyseine actons [ ], CellMOlLife S¢i 2003 60 (1: 6- Clin EXp Phamaco] Physiol 2005 32 (7); 515520,

20 [ 13] WeiZheng SeanRen JosePh H Grazieno Manganese inhibitsmi

[7] Zhang€§ FuJ ZhouZ In vito effect ofmanganese chloride expo ochondrial aconjtase  amechanisn ofmanganese neuotoxXicity [ Jj,
sure on reactive oxygen species genemtion and respimory chain com Brain Research 1998 799 334342
Plexes activities of miochondria solated from rat b ], Toxicol [ 14 Gerald Sshade]l Mitochondrial DNA aconjtase « wraps it up [ Jj,
hViee 2004 18 (D) 71-77 Trends in Biochmical Sciences 2005 306 294-2%.

[ § KoenA I Goadman M Aconi@se hydmtase jsoznes subcellufar [15] Fzk P Hlvaw [, Mitochondria in honeostasis of reactive oxgen
location  tissue distrbution and possile subunit strucure | . Bio species in ce]l  tissugs  and org&mim | . Biochan Cell BiQl
¢hin BOPhYs Ac@ 1969 191, 698-701. 2005 37 (12). 2478-2503.

[9 Zhang§ FuJ ZhouZ In viwo effect ofmanganese chloride expa [ 16 LuckenA djmande Martnou J ¢ Newcomers i the pocess ofmi
aare on reactive oxygen specjes generation and respjmory chain com. chondria pemeabilization[ ]. Cell i 2005 118 (3) 472-
Plexes activities of miochondria solated from rat brin [ J, Toxico]l 483
h Vit 2004 18 (1). 7177 [ 17] Haeberlein S I, Mitochondria]l function in apoprotic neurona] cell

[10] BmausRE GuowvaldR - Lenaser] ] Rhalamingas as a pobe death[ ], NeuroChenRes 2004 29 (3); 521530
of tansnanbmane Potentia] in ivlated rat [iver mijochondrig - spectra] [ 18] s . N 1. s
andmewbolic poperies | ] Biochin BiPhYsAcg 1986 850 2003 15 (2); 5053

436448



