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Abstract: Light rare earth elements are found to mainly accumulate in the livers of receiving organisms. They can
enter into hepatocytes and are mainly distributed in the mitochondria besides nuclei. To investigate the oxidative
damage effects of light rare earth elements on the mitochondria isolated from the mouse liver five — week — old male
ICR mice were exposed to lanthanum ( La) cerium ( Ce) and neodymium ( Nd) at different doses ( 10 20 and 40
mgekg ') by oral gavage for 6 weeks. The activities of superoxide dismutase ( SOD) catalase ( CAT) and gluta—
thione peroxidase ( GPx) were determined as well as the contents of glutathione ( GSH) and malondialdehyde
( MDA) . Results showed that compared with the control group SOD activity was significantly elevated in
the La middle-dosage and Ce low-dosage groups while SOD activity significantly decreased in the La high-
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dosage Nd middle-dosage and Nd high-dosage groups ( P < 0.05 P <0.01); the activities of CAT and GPx

and GSH level significantly decreased ( P < 0.05 P < 0.01) with only a few exceptions; MDA level significant—
ly increased in the La high-dosage Ce high-dosage and all Nd exposure groups ( P <0.05 P <0.01). It is in-
dicated that La Ce and Nd decreased the activities of CAT and GPx and the level of GSH which might be the

main reason for inducing oxidative damage in hepatic mitochondria.

Keywords: lanthanum; cerium; neodymium; mitochondria; oxidative damage

( rare earth elements REEs)

) Wistar 7 ( ALT.ICD,
AST.LAP.ALP.r-GT  CHE)
( hormesis)
3
( v )
(2 mgekg™')
(20 mg-kg™')
N (LavCe Nd)
La.Ce Nd
*La.Ce Nd
(SOD.CAT GPx)
5
( ATP) o
95% o
1 300 20%
o ICR 10.20
40 mgekg™' La.Ce Nd 6
SOD. CAT. GPx GSH

MDA

1 ( Materials and methods)
1.1
1 AX200 ( Shimadzu
) MR23i ( Thermo
) Milli - Q Advantage A10 ( Mili—-

pore ) UV —2450 -
( Shimadzu ) o

- LaCl, *7H, 0(99. 999%) CeCl;(99.99%)
NdCI;( 99. 99%) Sigma — Aldrich (

) SOD.CAT  GPx GSH.MDA
1.2
80 SPF ICR 5
o (20 =
2) C. (55+10) %
o 1
10 8
; La La
40 mgkg '( ) .20 mgekg ' ( ) 10
mg* kg ™' ( ) ; Ce Ce
40 mgkg ~'( ) .20 mg-kg ' ( ) 10
mgekg ' ( ) ; Nd Nd 40
mgekg ' ( ) .20 mg-kg ' ( ) 10
mg kg ' ( ) o 6 o
1.3
16 h 50 mLekg™' 100
geL”

0°C 9 g+L 'NaCl
IV (320 mmol « L'
1 mmol=L."" EDTA 10 mmol+L ™" Tris-HCI pH
7.4) 4 mLeg™! 4°C.
1000 x g

5 min



455

4 NN
v 4°C.12 000 x g 10 min \La Ce MDA
o Lowry o (P <0.01 P <0.05),
SOD.CAT GPx GSH.MDA
° 160 s
1.4 T;ﬁ%
B 7
+ PSS~ |
13.0 2 .
( one-way ANOVA) 2 ol
P <005 P <O0.0l . S
& N\
2 ( Results) W0 r §
La (P <0.01) Ce . ::::
(P <0.05) SOD S w
La ( P <0.01) \Nd (P <
0.05) Nd ( P <0.01) SOD 3o PGP"O N (n =8)
ok < 0.05.
C D; : 3 Ce Fig. 3 Effects of La Ce and Nd on GPx activity in
CAT ~ GPx (P <001 P < hepatocyte mitochondria of mice ( n = 8)
0.05); Ila GSH LGSl
(P <00l P<0.05( 4; 5 Nd i s
100 . sifFE  ~ 1 v DR
~ ol AL ;.:;6
o X B3 77 =
g N\ g
Sor 2|
Eor | § 5.l |
a AR B
Sol || BE
” o LE-L% 0 e
i s
0 S P Faiish
4 . GSH (n=8)
Lo SOD (n=8) kK P <0.05. P < 0.01.
l;‘ig 7: *Effects o Lo Co and I\Il)d<o(:1. (;S(JDPa:ti(\)/.i:;rlg Fig. 4 Effects of La Ce and Nd on GSH content in
' h itochondria of mi =8
in hepatocyte mitochondria of mice ( n = 8) epatocyte mitochondsia of mice (" n ) =
miiE it 60 e
60 q;?ﬂj o SLabrlk
—~ =50 ¢
_§° 5 e OFR %”
- 40 [ - g 40 f
i : § =
= . 530
= | \ 4
= § =20
U § =
0 ::t: 10 1
X e # 0 J :
2 . CAT (n=8)
DRk ok P <0.05. P < 0.01. 5 MDA (n=8)

Fig. 2 Effects of La Ce and Nd on CAT activity in

hepatocyte mitochondria of mice ( n = 8)
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hepatocyte mitochondria of mice ( n = 8)
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