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K E AT (CeONPs) B— M2 A KBFE LB ANY. KR IEA,
CeO.NPs EE XM TFBALYIE BT AL SBIRAEE, ABTFERIAEXER
Rz, BEMAKIER. R, CeONPs BEBIT AW MR NIESARSIE, BEBRXER. &
XYIFHELET CeONPs TEREIRE . MABRENHKIIE TS RIERIRR | CeONPs TENIAREE
BUREEAES ZRMEBRER, FEBNEREERRRENEUARRE, T CeoNPs FIfZ
RS RMERARIER.
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Research progress on relationship between cerium oxide nanoparticles and inflammation
ZHAO lJin-hui, LIU Yang (Basic Medicine and Forensic Medicine College, Baotou Medical College,
Inner Mongolia University of Science and Technology, Baotou, Inner Mongolia 014040, China)
Abstract:

Cerium oxide nanoparticles (CeO,NPs) are a kind of widely used nanometer rare earth
metal oxide. Experimental studies show that CeO,NPs have a similar antioxidant activity with
superoxide dismutase and catalase, help to alleviate or reduce inflammation, and produce an
anti-inflammatory effect. At the same time, CeO,NPs have an inflammatory effect by inducing
oxidative stress and then cell toxicity. This paper summarized the relationship between
inflammation and CeO,NPs at different concentrations, through different intake pathways, and
with different particle sizes: CeO,;NPs are prone to have an inflammatory effect with a higher
concentration in vivo; the intake pathways determine where the particles accumulate; and
CeO;,NPs are prone to have an anti-inflammatory effect with smaller sizes.
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KR FIBEWE X HNEDBE—4 <100 nm UKL F, BB IRSHYIRLE
MR W KELE (CeO,NPs) FEERFHIIR MM BRTE T AL T4 AR MR
INF. BMMEL SEERSS, FETEEMEF IR AT 72N A, CeO,NPs £
AT RRAE Y. BBRE . FIRERA Y ERRBAEEIE —EER. ARAI
CeO,NPs EEMAER Y, BHRXFSRIELE. CeONPs WA EREER
REHBANMAKERY, EA—FTRIBENRE LTI, Ceo,NPs EE M
FRAEAYSERDELEEIGEYE, TLUEEREARNEHES, BLR
WRIBUR B, #H RS RWEIEN SHREER ", M CeONPs IR X ERE
E5HFESNEMNBEX, TERINABREVIEmE M EKTEUREER
(reactive oxygen species, ROS) BIF=4, CeO,NPs B BEEARRBITTE LTI KT
FEHRENZ, SEWGARECRAZE, #MmsEaUMERE Y, BEEX
fER 4. 5 IERA CeO,NPs 1S ROS £ R = IE AL AIRE S, (B FE4HRE DNA 1A
FUAT ", FEBYROS AILUES KMERF=4, B BES 5K ERNILME
SENEE RSB | R RERR 1,
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EF AT, Ce* LA Ce™, ROSTFEERZHTAT
SRR, Ce® #E T ce™, ce® Fl ce™ Z[BIMBE IR, (F
CeO,NPs EEMAKFRALIER ", MALIERRF
PR R TR . EUNBMAENIRE ; e
SUERSESEUWNBRN, RIEXTHBNSHE,
BENREFREHESRGESHAIM ™, CeONPs B2
BB 1ZTE ce* Fl ce™, (B B iR/ HREAZ Y
ATMIE L, FTLL ce™ REME CeO,NPs KIZ B/ N
1N te”, ceo,NPs RILHEIAEFH. F M CeO,NPs 7E
ERRBERE—ERERSIIVEA=ESEER, 15
SRERED, MEREL S NHEEFN CeO,NPs
TEERABNER", FIURESENRR. REURIE
NIRZ R CeO,NPs RIVHIMA A MEAR X R, &
XMKRE. BANERUKRNEZE= 5 EIEIA CeO,NPs
SRENXR, IS EFBEXARIRHREKE.

1 CeO;NPs 5RAERIXF
1.1 RE

FEHERRMBANERHAEIRET, CeONPs K
ENKNEZEEZMEENARALIENZENA TSN
RKAIEA. or6 F It K EL 2 ABICEFNEFEN
4~20nm. 0.1 mg-kg™* BY CeO,NPs f5 & I, CeO,NPs A] /&,
SRR TR, G INC YRR REREE.
KL RRFE [ KFFE{R. Ltb9h CeO,NPs IE AT LT
BRE—E RN T S K RS R ER R 2,
LE KRB — R M ERBX 5T 85 mg-kg* CeO,NPs (5 nm RI{E
SEEA) [EA I, CeONPs RTERFAETR B LUERR,
BERESECEBEBNNEVITEYAaRERKIR
KBS KT, FSEMNE, 5| L EBEAE, RNt
KM MM S ERFHREG 2,

AFEXT CeO,NPs YR IMTELAAE RIS E IR H.
R K1 <80nm. FRE AR E 73579 20mg-L" F1 50 mg-L?
B CeO,NPs 5#Z TTi¥ PCc12 AR FEITEE 72h, KW
CeO,NPs A] LUERR PC12 4l FRRY ROS, TR F S
S5RESENERRZE, B RIELAE ), CeO,NPs
IS W ER A LUR/ R & B R E LR,
MBI ERME~ 4 —a v RMRXEHAREF, Hi5
SR EMMBBERREE ST, IMHIREAE 2, Bk
RS A RE (Caco-2 4f) BB T IR <25nm.
0.001 umol-L* (172 mg:L™*) BY CeO,NPs X 2 h [ &I,
CeO,NPs I NHRE/SE S TNEEZ R, LHK
WNZS/EE %, IRRFERIEI, ZEBERE ™ CeO,NPs

SRS IEREERRE N ROSIFES AL Y,
BN XHWESRRELENEERREZ—, ROS A LA
BT BUE RS SR, LR EMREFINER
SEMEISIN, #mE IR AER N P,

CeONPs RER R IEMA R ERHAER, SHE
NIRRT TFRRE 2 )X CeO,NPs = B il 5d FR &N
HEABRY, BFEHNKRB Ceo,NpPs BT W 1KF
BREENBNIEMBAL T, 5| 5XSHEER, B
LHEBEHTEFE (BkehE/L+E/LEmg) B
CeONPs EREERZ 5| A RERMN =, BB RE
B CeONPs B Z REME, EZ5IEEMER Y,
BmE, RIEKE (BkegEAE+9 2L mg 2 pg)
B9 CeONPs BEARARFESRELRE, HFRNERNSA
7 AR, 7ELLKE T8I CeO,NPs Rt B — R
EBEL 2 BIFRAD, BEMRIERAD ¥, gz
K79 CeO,NPs # N4 & 12 1F F I BE T8 4% Ko BY & PR,
REEALITR,

1.2 BNER

ZO—RMEENNIREES20nm. 1mgkg' Y
CeO,NPs BE B R4 P& K R B 1% B 5/ K B IE P & fE
MIBEF BN ZE (interleukin, IL) -1p 7KF, HIE B
FERIE s IR R AERINL ] Z — BT BE 2 CeO,NPs FUHT
S, CeONPs BEATI SIMEWRIHE X E
F B EFEFLAR 2M8XEF 238, H/L ROS
R AELRRBE FUAREEIRSE R F ol IL-64 IL-1B BIF=4E,
RIEMAERL >, MBERREL, XASERE
8975 A AR R — R MEE N TFEIRIE 20nm. 1mg-kg™ BY
CeO,NPs [G &I, CeO,NPs B] LA S BB AIE, "IN
fE EARR S E ARG, UKk BAMIFEIRIE
FyaRE B, REEMAES CeONPs IESH AN KR
YIMEX, MHE CeO.NPs BEISHUE S K IEEXHI M1 B
fiE ERARA, PMAKEXEALREAF IL-12, iF
SRIEL AP, AR R BRERRK TS 2% O IR
£ <20nm. 300mg-kg* AY CeO,NPs 24h R 2 T, @D
ERRKIE Y CeONPs 1R ZINIRTELHRH, B ST
HI=ECERR RN, ME OB CeO,NPs 528
BAREALFHEENR, TEBIEFEHHEIN,
—i3 MY CeO,NPs F IS AL LA LA ARRE IR 15 7,

R ItL BT 5], REEF BN CeO,NPs TE 1A B
ENSBMAFRERR. BRZM T @I EKRENL
ZOBANER S NREAR S, H@EIEHKIENN,
FRREFIRR R IR 5 SR PR R 7 5 38T PR IR IE 3 N\ R 89
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CeO,NPs ERZ 5| ZFEPARAE ', HAFETHAR
B9 KRLF = BERMAEH N2 S5 EF. CeO,NPsHY
RARECHERERSEEHAEM. 5. BN
BHRRT, SIARERRN Y, RXUOLL, CeO,NPsIE
LA IR B RIBER S WA TR Y, KA
& N\ CeO,NPs 5, THEKSIEREL 5 B\ B /B Al Ao
PAEAREF . FEIRSEEFKFEF S s,
1.3 fIfR

BEENRRIDNIBERT, CcONPsBERZRIN
HEL KB, Golyshkin 2 I\ 7 CeO,NPs N2 B F 44
EZUGAT, KIRE7mmEE2REREM, RIRAT
100nm S I BFI R B 5FEH M, KiFTE50~100nm
2 [81fY CeO,NPs BETE S IR EWRIBR N, ESRIEL
4 44, ceO,NPs NN ABT RN RSB ARRL K
f27£ 18~150 nm BY CeO,NPs H N HL R 2 RE A,
TR AL, BRHREESIA670nm B ®l, =&
AENE, MR AKNRIARI CeO,NPs XTI E
B, BHFABERAEMIER. EE B ARERF,
ZO—FBN 1mg-kgt. RIEH5) 5nmF 160nm BY
CeO,NPs f[5 2 I, FFHLIZ T CeO,NPs 33 B 381 /3 55
SURCER L, IFIE7 &% B, tLIMARIE LT
T NBYGR K FURL TE IR DL IR BRI EMN R B X, 1
KIfE 79 17100 nm BIKKLFH, KR/ 5nm ZZHBIA
KA FHUMRRERS 2,

A E KL R F CeO,NPs R I0 B9 ce* F ce* Lk I R
B, MEERIRBUR/N, CeO.NPs BERZ KRN ce®, M
R 1218 KBS Ce™ 1 % 191, CeO,NPs ZRILH Ce* BYAE
MAEREEBHEY, BIREENKESE ce® REE
migoR v, HIRE—ERY, KIRE 7.1714.7 nm LRI
RE/\H ceO,NPs BEIBEFRE LN B HE, ENR/N
K12 THI CeONPs B 3 A EHR, REFVR/NHIEET
CeO,NPs X2 H FHEBRRBESTRIEE s T2 CeO,NPs I
ZRIE e BB ERAMIER ", XOlfEx
ESFROS &, SMARMBERWNBIER, B
2 B4

AXMRE. BABRRUKRKR=NAEER
T CeO,NPs 5 RIEHI X Fo CeO,NPs XF4HAH. LHER
EEESSRELEEENMRIER, MeRRMA
HIEEMNEMAYERNK, BEEBEEM N 2118
BT RIEEXERNERAY 22—, B5ILERTE

BB R ERBARE B, 5 CeO,NPs FRAEIEARAB
BARRRZHKFRAALMETNRES, FEIE
NIEIR M CeO,NPs FEAAL REMN I, SHHIR
EidE, RASIRRERR, M CeO,NPs /REIE K
By, BRZRERMEBEANTNL, BESRIEHK
ER. BERiREERZMARA CeONPs EERA I
BREA, BERRRE. BAERUKRNEFIT,
FK CeONPs B2 BMEFSWIER AR, XEEUE
FEHFXIMRHNESR. FERILIATIETERES
SN A, ERERIE CeO,NPs TE RIS B HIAIR 15
TEREH M

SE
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