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Subacute effect of CeO,NPs on organ structures and redox indicators in male mice

ZHANG Qian', HUANG Mingsheng”, JIANG Li', GU Dongmei', YIN Jun'*
(1. Comparative Medicine Center, Yangzhou University, Yangzhou 225000, China.
2. Comparative Medicine Center, Jiangsu University, Zhenjiang 212013)

[ Abstract]  Objective To investigate the effects of CeO,NP subacute exposure on body weight, organ structures,
and redox indicators in male mice. Methods Thirty-five male ICR mice were randomly divided into five groups with seven
mice in each group. Normal control and CeO,NP (100, 500, 1000 and 5000 pg/kg) groups were included. Mice were
injected with CeO,NPs intraperitoneally every other day for 28 days. Results Compared with the control group, no
significant difference was found in weight gain (P>0.05) , but significant differences were observed in the liver coefficient,
epididymal coefficient, and sperm survival rate (P<0.01). In the 5000 pg/kg group, CeO,NPs were deposited in the liver
and spleen, and granuloma was found SOD and GSH-Px activities in serum of the 100 wg/kg group were increased, while
MDA content was decreased, which indicated the antioxidant effect of CeO,NPs. With the increase in dose, oxidative stress
induced by CeO,NPs was enhanced. Conclusions Low-dose-CeO,NPs are safe and exert an antioxidant effect. With the
increase in dose, the toxicity of CeO,NPs also increases gradually.
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Figure 1 Weight of CeO,NPs treated mice

YNRA R E B &SR R m, 5% 8 BoR,
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SEAUFIR S2 2540 | LT AV B R Gs 14 oI B 22 1k
2.2 CeO,NPs XJ 4% /NR AR 2% R BRI =M

WSS R B — B E LT CeO,NPs YL 5f
Xp/INER A B AORZIR , ] X CeO,NPs %2 4P R A5 47
Lohr, 1 PR, SXTIRAAE L, 100 pe/kg 7
500 pe/ke MRS NERS R T2 R (P>
0.05) ;1000 pe/kg 71 & 40 T R ECTH & W 3% (P <
0.05), ' L. S JL IR 52 R AOC B ek AR (P>
0.05) ;5000 e/ kg 77 8 21 52 AU AR R B AL B 2
(P<0.05) , iF TR 2 RBUL A B 2% (P<0.01)
AT R F B CeO,NPs YL 25 1] % /)8 B AT
JIG | S AU B 52 s 1 RE )
2.3 CeO,NPs I/NRIBFFHEMREMN T

5%t BBLAH L, 100 pg/kg #1240 F1 500 g/
kg 7 41K A7 1% 2 F0R T WP 3R 3 J0 B Bk
5 (P>0.05) ;1000 pg/kg 7 B HKE THIERT
F%(P<0.05),5000 wg/kg 7 & 41 K5 747 15 R
FTFRE(P<0.01) ;1000 pg/kg 7 7 41 Fl 5000
pe/kg Fl A K TR IE R B EFF & (P<
0.05) ., Z& R FYLH & CeO,NPs YL 3 XJ K
FAF TG AR R JC B B 2 , {H B % CeO,NPs
PeEE it DB F AR R 2 TGS m
ERE A EE(E2),
2.4 CeO,NPs 3714 /]s FR BE 25 40 28 45 ¥ B9 32 M

W 3 frzs % R AL IS5 #0155, /N8 R v
BT, 2 B S8, 5 PN B2 4 i 37 i T DL ( RT 3AL)
1000 pg/kg 7 it 2H JH /N 25 40 BEAS W5 0, AR
IINANEE R SRR, T UL P Bz 40 RN 5 A4 Y 1Y
i 5 B KR Y CeO,NPs kL (8] 3A2 (A3) ;7
53 5000 g/ kg LA LR ZERE, R 2RI N A
KEATHE T CeO,NPs YN K 40 (18] 3A4) , X AR
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Table 1 Coefficients of organs after exposed to CeO,NPs

[ AR CeO,NPs
Organ Control group 100 pg/kg 500 pg/kg 1000 pg/kg 5000 pg/kg
BT Liver 52.25+1.00 56.81+1.86 52.25x0. 46 60.75+1.94" 64.20+1.41™
JIft Spleen 3.21+0.24 3.76+0. 16 3.78+0. 19 3.89+0.20 4.13+0.20"
5 Kidney 7.80=+0. 31 7.40=0. 36 7.65+0.20 8.15x0.21 7.46x0. 17
S Testis 4.19+0.21 3.91+0. 16 4.12+0. 13 4.01+0. 11 3.65+1. 15"
Fff 52 Epididymis 0.88+0.17 0. 88+0.58 0.95+0. 39 0. 89+0. 30 0.78+0.48 ™

TE SR IRAAALL, © P<0.05, * P<0.01,
Note. Compared with the control group, * P<0.05, ™ P<0.01.
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M (&1 3C2) o XFRRALAA R R AT HALMIER,  SOD(P<0.05) F1 GSH-Px 1 17 i35 44K ( P<0. 01)

! ! ey e AR =SS — = ol =
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C IR X Sk s i JE
Normal sperm Two-tailed malformation Head malformation
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R KW 515
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¥
| |
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B
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1 : A : CeO, NPs X /INFURE FA7 15 2R A SE I 5 B ; CeO, NPs X /INFURS T IR 2R AU SE I ; C - CeO, NPs Je /N 2 B RS TR B ECE, 5X A
ML, " P<0.05, ™ P<0.01,

B2 CeO,NPs X /INBUKE T-$idat Al BT 42t (9 52 0
Note. A, Effect of CeO,NPs on sperm survival rate in mice. B, Effect of CeO,NPs on sperm abnormality rate in mice. C, Morphological changes of
sperm in cauda epididymis of mice exposed to CeO,NPs. Compared with the control group, * P<0.05, ** P<0.01.

Figure 2 Effect of CeO,NPs on the sperm quantity and quality of mice

R 2 CeO,NPs XFHEM:/NRIMTE MDA ,SOD, GSH-Px 7K RS2 ( x+s)
Table 2 Effects of CeO,NPs on MDA, SOD and GSH-Px levels in serum of male mice

SyE| X} R ZH Ce0,NPs
Item Control group 100 pg/kg 500 pg/kg 1000 pg/kg 5000 pg/kg
SOD(U/mL) 152.25+1.00 176.81+1.86" 142.25+0. 46 135.05+1.94 127.20£1.41°
MDA ( nmol/mL) 6.21+0.24 5.86+0. 16 6.38+0. 19 7.09+0. 20 11.43+0.20 ™
GSH-Px(U/mL) 62.25+0.31 72.21+0. 36 55.32+0.20 41.05+0.21" 29.46+0.17 ™
T SRR, Y P<0.05, ™ P<0.01,

Note. Compared with the control group, * P<0.05, ™ P<0.01.
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T AL TRAUIT s A2~ A4 SCIRAUIT ; BL XS IR SE AL 5 B2 ~ B4 SR AT S0 C1 XS IRALIAE; €2 SCHR LTI D1 XS HEALH s D2 S i . OBF R
Pk s (IS A 52 40 05 20 Y 200 5 LA R i 4 SR Al AU 5 (DI vt LT PR 2 e, A 28 Je oA A R ik i1 7 W 1 A i 1 1N B2 40K s @Dt
R/ RE TR R AR MRS/ NE A BE A MDA % , FE2E T IR 2 v s @ MRS /INE 2R 40 5 CONL PN 7 It S AL i ) I3 e 20
3 CeO,NPs X HEME/IN IR A9 L1215 B~ 234 (HE)

Note. A1, Control group liver. A2~ A4, Experimental group livers. B1, Control group testis. B2~ B4, Experimental group testes. C1, Control group
spleen. C2, Experimental group spleen. D1, Control group kidney. D2, Experimental kidney. (DInflammatory lesion in the liver. @ Abundant cerium
oxide particles in the cytoplasm of sinusoidal endothelial cells and macrophages. 3)Granuloma in the liver, with a large number of endothelial cells that have
ingested cerium oxide particles. @Wall of the seminiferous tubule became thinner. ®Wall cells of the seminiferous tubule fall off and fill the lumen. ©
Atrophied seminiferous tubule. (DMacrophage that have ingested cerium oxide particles in the spleen.

Figure 3 Histopathology of organs in male mice after exposed to CeO,NPs (HE)
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