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MRSk | BRI L-02 ARBELRIG1ER

BB, RJawE, B A BROE, KR4S
(1. BIRHEEZYRFAZEE, TLI5 Mt 2100465 2. KR RABESBE, 115 FgA 210009)

WE. BRI R R Sk AR K B (Mny s Zng Fe,0, ) sF AR 2m itk 102 6 &MV AL, F5i%
Mny, sZn, sFe,0, 800 mg-L~"4E /A L-02 2 ft 48 h, i 4 50L& T 5 BAR 45 M 89 T AL, Mng s Zn, s Fe,0,
200, 400 #= 800 mg-L~"4EJA 48 h J& , 4] L-02 % e, A % =B ( MDA) #94-% A8 R AL H AL (SOD) A=3% JR
A BB AR (GSH) 69 & M R R F G LA T e 25 A X 29 ie AR A ) 4m e B A %8 == % b€ & PCR AL
ol e X & G 8 3 mRNA &ik, 58 Mn, Zn, Fe,0,800 mg-L "1 A 48 h j& , th K Bkt N dm it 1, 28 e
JEE AR, MBIk, L ERFTFRE, 5 EF A BAE  Mn, Zn, sFe,0, 200 ~800 mg- L~ 4 4m fiz 1
MDA 43 % #4+ % ,S0D 5 GSH & M & #7 B 4& (P <0.05), Mn,  Zn,  Fe,0, 4% 2m L B 31 & 4 & %,
Go/G, A tm e a 5 B A AR A S S HFe G/ M B2mje & 5 R A I+ 5 6944, Hoechst33258 2 70 264 2w
ML =T &5 . Mng Zng Fe,0, 7T 514 L-02 Za fe & 4 7] B4R B ¢ 20 #6 8 =, Mng s Zn, s Fe,0, 800 mg- L' £
A48 h G, A ik %) 30.3% , AT R A T F(2.4% ) 9 12.6 45, R E G B3 mRNA A% ¥

%igﬁn)é%{ﬁ,ﬂ’ﬁ%ﬁﬂﬂi%a:j:—'%’:‘}j_'ﬂg‘éﬂ(P <005) o %i’k\,

Mn, Zn, ;Fe,0, =T 3% 3F 28 JELRR 7 B SR

WA, Fm R AR B R T m R, 5 R A T, T A A
KR KRB, Mn, Zn, Fe,0,; L02 at; B4Rk ; @i, minA

FE 45K S: R99 XEFRERG: A
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TGN KA B 2 o 37 G 1 S 1) 245 ) 2%
A R 53 B9 43 AT M IR PR R IR AR S5 4
I, FEAE W R A AT A RO TR . AR,
YK RHE B HEOC R BN B 22 42 Tt B 1) 1= 24 451
(R RGH e i, fel FLfe At 51 R T 4 T T I A AP R
Hf[l - o YRR PR A ( Mn, 57Zn, sFe,0,) j&—Ff
I mm A1 A5 A S BAT AT e LR B ) B E R RR
T IXFRGRML T A R A PERE R Wi 1
DL A ek P55, H TR B 25 SU8UT iR 32 3 A
ROy & IR IR e s PR 1 i NS 87
i Mg 5Zn, sFe, 0, WEVEAN KR N BEFE X G2, 3L
VER ARSI TR AR B T 40k 1-02, W4 1.-02
210 L 1 W 235 A P e L R ARG DA (] e 2 P 0 K
KEVE T 4 T 84 ) 5 i A2 Ak 20 T 30 Y ek
708 RO PR T RN B S0, 1) Ming s Zng, sFe, O, k1
YR IO 72 i 7 | 1S 1Y) 40 L VR AL AR, Ay Ml ok
A S R R K

E&WA: FRERHWITER TR (2007AA037356 )

TEEE . B 4E(1986 - ), 20 WL WF5E A, RN EE
w2 BRI Y

BiIFEE: 25, E-mail; qnlxw@ yahoo. com. cn; Tel:
(025)85811059
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1 #R5FE

L1 R ER

DMEM 4 jifg 15 77 5 e 3 4 Bl 10 A3 52
Gibco 22 H] s JiG 4 1L (FBS) W F HLIN U 2= A=) T
FERBHG FR A s B AL S E (PT) F1 RNA g0 [ 3¢
Sigma 23 7] ; %5 By 5 AR 10 1R AL
PrEALTEE (SOD) i &  fliat P9 — 8 (MDA ) 377 &
AR I JEE R 25 e H K ( GSH) 32057) & 45 1 F 7 5
HEAEY) TREBFSE AT s Hoechst33258 17 41 11 [ 24
= RAEYIFE ARWFFE B ; Annexin 'V -FITC/P1L 48 i f{ 1=
R0 & B R st LR A IR R A B 5
TaKaRa PrimeScript ® Reagent Kit ( Perfect Real
Time ) ¥ %% S5R850] & A S SYBR ®  Premix Ex TaqTM
Il ( Perfect Real Time) %€t PCR iRF| &0 B =49
FHEABR AW,

BT R (R B R AR A TR A A
R TAE S (TR A PR A 5 o Ve i 7K
VAR (IR R SC IR B A IR W) 5 (a5 0
HL(SEE LabNet 22 7]) ; CO, fEREEFRA (SEENAPCO
N 5 P EEAR Y ( Powerwave X340, 3&[E Bio-Tek
2w 5 i AL (FACSCalibur, SE[E BD A7) ;5%
S ( HAS Olympus 23] ) ; Lighteycler 2. 0 5l @ 18
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PCR Y (Hi =% [N FHRHE A A .

NCBI LR 35 0 9 bk K 25 11 ( caspase ) 3
F1 GAPDH JEH (1751, 225 SCHR [ 6 ] 1 52 B 2t
i PCR 5¥-7E Blast H ¥E47 5041, 5191751 52 th
A THEARARAR G R Bt 9r)y3)
U

Tab.1 Primer sequences of the objective gene

Gene Primer Product/
bp
GAPDH  Sense: 5'-AGAAGGCTGGGGCTCATTT-3’ 136

Antisense ;: 5'-GAGGCATTGCTGATGATCTTG-3’
Caspase 3 Sense: 5'-GGCATTGAGACAGACAGTGGTG-3' 153

Antisense; 5'-GGCACAAAGCGACTGGATGAA-3’

1.2 HREEFHEETALEESERVE S

G RN e e LoV TR it 1 Mn, sZn, sFe,0,
T AR K Uk 100 mg, Jin A 10 ml Az FRERIK e Aot
R R 10 g- L7 R, 121°C,30 min 5 KT 8 .
TP, B BRI 5 TR AT 10 ming, B 157 1 22
W BRGSO BREWE 53 301 DA A= BRER A B AT
ANTR] Bl 5 7 R, B LU B 4 5 D 2.0, 4.0 Al
8.0 g-L™" Frlyfy 45 B 4188 75 IR 3% Ab # 10 min
Ja s BRI F A e
1.3 ZHRafIMERR LS

L-02 241 ( FH R S U A A iR e )
BUESR 2 B0 R L-02 4, 1 0. 25% [REF AL,
T AT 2 R4 M R TR, R R A i R
(4~5) x10" L™ 4R 6 FLAR b, 4L 1800 pl, 155
24 h JFEBUHEE SR, A Mng sZng s Fe, 0, 2200 wl,
2R EE A 200, 400 F1 800 mg-L~" T H#%F FRZ S A
FHIRVATR A A BEER K, SV B YL B IR Lo b5
FHEA 37C, 5% CO, RiFifibiigs 48 h,
1.4 ESTHEENRMERSEMAMEBRLEH

PeRERE SR 48 h 940, BRI AL, 1500 x g B0
10 min, 2% F 35, A PBS VEU4H M 2 3, 1500 x g &5
> 10 min, fil A 1 ml PBS B4, % 1.5 ml B.0
87,1500 x g E§.0> 10 min, /NG T B, B TS
DEREGZ M 0. 25% J% — 1 [ % . PRt Fr ke
DUAE A% e 1t 25 DX R e BE A T B FRL B U0 1 A il A
Sz i HL R BUR B4R
1.5 SN ISFRINE

e sg i5 5% 48 h 19 6 fLAR, 7% i 5 f AL
PBS ¥ 1 3, FEAR R RIPA 41 ity 445 v 004 T 41 i
4% 1 h, AR AL ,4°C T 12 000 x g 5.0
5 min 5 BN b3, e B G VR R 43 S

YA A & i MDA i SOD )z GSH {4, Jf:
e BN & ) A NEOR FA THHAR
1.6 7320 B S48 U 2 A JE) HB

UYL RE R SR 48 h 1 6 LA, W AR 4 L, il 25 B
I B, BB LA, 1500 x g Bl 5 min, PBS
YRUE 2 R, TR 70% 2,1 4°C [# 5 24 h L) |,
RO HT PBS WU 40 M 2 Wk, & B3, A PL ik
400 pl, 3k 5 30 min, 37 B A 90 =X 200 S0 00 440 i
Ji i
1.7 Hoechst33258 Z¥emaMBIFE T MBET

B g5 57 48 h [ 6 FLAR , $% Hoechst33258 &,
G UL B T MO A, 2¢O B B 4%
T MRS .
1.8 a4 AE S AG i 40 P T &R

B QL 57 48 h (1 6 FLAR, Feka 0] & ki
BB 3/E4T Annexin V -FITC/PT J (@, FH i =X 40 Mo A fr
oRIUEN]: ot ez
1.9 EEWHEEE PCR KN XEHE 3 mRNA

B e mp B5 97 48 h 19 6 fLAR, 77 i, $R I
RNA |, -4 30 7 s iR & 56T 4545 18 cDNA, 2 if
72 & PCROAH G B 5 647 2 1 PCR P, fff
HZRG6E e PCR AT Hr g R, Fl GAPDH 1
LT IR A3 A 0 R, SR ) BE A1 B 0 {72
(27258 Ay M REAR e K 2R (1B 3 mRNA £k 1
AEXF 5 o
1.10  SEitZorifn

SEIRAE AR DL v =5 FIx . N SPSS13.0 3k
AT B R J7 2550 BT (one-way ANOVA)

2 #R

2.1 ZAREAIXS L-02 LR SR BRI 0T
TR I AR M AZ R T, A F b e AL,
RS T o T P A4 D b T, I 2ok A AL T
PJTCR (JE TA) o Mng sZng s Fe, 0, 24K JORLH Y
L-02 £t 2 it Hh 5 36 Dy J A5 245 4 0 8 4 ROHE -
AN A A MR , Ming s Zng s Fe, O, fETELARBL 15
MR A R, A ORORE T AT SR AT U /N
Bt A ([ 1B) o mffrde Il W 2 i A
20K KL 5 BN 9 OK H SRR AE AR T A R
(B 1C) , [ ARG 5 o Ak i, 2 R A A Al
T, MG HE B s 0, A 0 A B TR, AR S 22
EA Mng Zn, sFe, O, BEIEGNKAL A W0 BE 5 40 i
AR R I AN /b (&1 1D) |, 4 Py S ik
46, LA A0SR A b A v (BT 1) o
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Fig.1 Morphorological changes of L-02 cells treated with Mn, ;Zn, ;Fe, O, nanoparticles for 48 h by transmission electron

microscopy. A: normal control group; B - E: Mng sZn, sFe,0, 800 mg-L~" group. Arrow shows Mny sZn, s Fe, 0, nanoparticles.

2.2 #REFHRIXT L-02 ZH i MDA 4 £.S0D &
GSH jE R

K2 ZERBR, B A A N, Mn, 5Zn, sFe, 0,
YRR L B 4 40 B N MDA 5 3 fin, SOD &
GSH i P4 3 7 B AR 5 1E 0 R4 L, 45 50 4
AW EMEZER(P<0.05),

2.3 R ERINT L-02 40 A JE HA B 220

W 3 FOIE 2 Fs , AR EE Ming sZn, Fe, 0, 44
KBORAE T L-02 4 48 h )5, B /F B i T
195, Go/ Gy B P10 R A FEAR R, S B0 G,/M
WA FT R A TR R S AR 2 S X IR L
BHASG TR X (P <0.05, P<0.01),

Tab.2 Effect of Mn, ; Zn, ; Fe,O, nanoparticles on malondialdehyde (MDA ) content, activities of superoxide dismutase

(SOD) and glutathione( GSH) of L-02 cells

Mn, sZn, ;Fe,0,/ MDA/ soD/ GSH/
mg-L~! wmol -g ™" protein kU-g™" protein mmol + g~ protein
0 0.03 +0.001 30.74 £0.52 37.26 +1.58
200 0.21 +0.01* 21.62 £0.83 ™ 34.06 +1.69"
400 0.29 +0.02 ™ 21.26 £1.13™ 19.63 +1.20™
800 1.16 +0.15 ™ 10.09 £2.01* 15.87 +1.98*

Cells were treated with Mny 5Zn, sFe,0, for48 h. x+s, n=5. *P <0.05, ** P <0.01, compared with Mn, sZn, sFe,0, 0 mg-L~" group.

Tab.3 Effect of Mn, ;Zn, ;Fe, O, nanoparticles on L-02 cell cycle cells

Mn, sZn, sFe,0,/ Cell cycle/%
mg-L"~' Gy/G, S G,/M
0 66.48 +2.81 23.80 +£3.21 9.18 +0.84
200 58.44 +2.24™ 30.77 £0.48" 11.88+1.52"
400 54.41 £4.21™ 34.06 +2.10™ 12.49 +1.77"
800 54.35+2.76™ 33.11+£2.09™ 12.28 +£2.45

Cells were treated with Mny 5Zn, sFe,0, for48 h. x+s, n=3. *P <0.05,* P <0.01, compared with Mn, sZn, sFe,0, 0 mg-L~" group.
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Fig.2 Effect of Mn, ;Zn, ;Fe, O, nanoparticles on the cell cycle of L-02 cells by flow cytomtry. A -D. Mn, ;Zn, sFe, 0,0, 200,

400 and 800 mg-L ™!, respectively.

2.4 gRERIT L-02 4HAE TR0
2.4.1 FEHigeE

[l 3 A7 Hoechst33258 Jua J5 1) 4 ffd 26 Y6 R
HiSk 7N 08 T2 40 M A% . IE H X RE 4L L-02 40 ff e
Hoechst J4 (0T, 20 il A2 S AU A D , e 355)
Bk W 7ot (E 3A ) o Mn, 5 Zn, 5 Fe,0,
200 mg-L ™" 4IHR AN AT K AR B g AR 1L, B
145, AT UL e s B0 1 J0R R 5 15 6980 (1A
3B) ;400 mg- L™" 21 41 i #% [ 45 B 2, T B0 £
(& 3C) ;Mn, ;Zn, Fe,0,800 mg-L~" 21 4 it 5 2 W]
T I AR R T MAS T B

(K 3D),
2.4.2 HAMEREAR

e 4 prow, Mn, 5 Zn, ; Fe, 0, 40 K iRz 200,
400 F1800 mg-L ™" YEH L-02 401 48 h J5 , 40l 7
FONHR3.6% , 7. 8% F1 30. 3% 5 1F 5 %f R 2H Y

2.4% PT-HAALL, 255 A REME(P <0.05),

YK BRI Bt R & B B 3 mRNA FRiZH
x4 RN, L-02 I8 4 Mng sZn, sFe,0, 44
KA B FER SR 48 h 5, BEAE VR R3S I, e R AR
FIE 3 mRNA Y 3K 5 553 K5 AR, (55 155 XF
TREH L, B E = (P <0.05) .

2.5

Fig.3 Effect of Mn, .Zn, ;Fe,O, nanoparticles on L-02 cells apoptosis by fluorescence photomicrographs. A -D. Mn, sZn, sFe,0, 0,

200, 400 and 800 mg-L~'. Arrow shows apoptotic cell nucleus.

r e
5 1 1 '
= 10° 4 ‘ é 8 Ee é
o i, i 1
10> 105 10* 10° 102 10° 10* 10° 102 10° 10* 10° 102 10° 10+ 10°
AnnexinV FITC-H
Fig.4 Effect of Mn, ; Zn, ; Fe, O, nanoparticles on apoptosis of L-02 cells for 48 h. A - D. Mn, 5 Zn, 5 Fe,0, 0, 200, 400 and

800 mg-L~".
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Tab. 4  Effect of Mn,; Zn,  Fe,O, nanoparticles on
caspase3 mRNA expression in L-02 cells

Mn, 5Zn, s¥e, 0,/

mg-L"! Caspase3 mRNA expression(2~%4%)
0 1.00 +0

200 1.11 +0.06"

400 1.16 £0.04 ™

800 1.08£0.02

Cells were treated with Mng 5 Zn, s Fe, O, for 48 h. x = s,n = 3.
*P<0.05, ™ P<0.01, compared with 0 mg-L ™" group.

3 i

ARSI IR 45 R BN, 48 Mg sZn, s Fe, O, 1%
PO B TE 48 h J5, L-02 4l 2 & A U, 44
KL B SRARTE F A /)N P9 B 1 A 40 R, 40K
WORLTHE AL, 20 B PSRN 4%, 200 PR 4 0 2K, e B AR
SRR S AN R AR AR N TR N A R R
AU AR TR R T, DE R R S 3 mRNA
%ﬁ%&ﬁﬂ%}%%,%% Mn,, Zn, s Fe,0, RSN
I A bk 102 77 A AH i EEtE

A R 4 25 SR UE W T L ER 2 Ming 5 Zn, 5 Fe, O,
RGBT A L-02 4 i 22 7720, A 9H
KRG EERE IR 48 h J5, 9KORL AT 3R U AR AE 4 i )
Pl , 30K 2 /)~ [T SR A 3% 3 e A B RS A 8 L PN B, DA MRk
J7 2CHE A A T, B 200 B M, B BROR
o FEHE T ATE B/DEULA 0K B/ N R AR AR
T b, TORER B8, X AT e SR T A R
BE 58 A FAATR R L AN AL 1] LAY 5% A 1A 4 el g2
TGN KR+ 28 2ok AE 9 A 19 7 =X Can AL 2 1y
) FEALMTT Y, XA it — 2P 5E. 35, N
8 ] i R — S 24 240 L A A e 4, 4 4 £, )5
Srf g, ML T RTINS . XAl RRSE T RGN
RIORL A] S 240 M N A8 R K B 3, 5
(A R Ak, DA Tl R JBE P 225 4 RSl RES o 20 g
FEE R 403 477 L2 550 A B3 75 1k 1y e 2, T 2 3K
St B AR S I S A, BB Bl PE B A, B T B
MIRFET . 45 R 5 LDH 76 &k BT i 25 T X
MRS — 30" . #R Mg 5Zn, sFe, 0, BEE
G ARSIURL PT LA 38 5285 Wi 240 L JI5S 235 440 ¥ 57 2 1 %o 240 i
T FCEEADLA , 33X P R A 4 oK OR8240 7 A 1Y
Rz —.

AR B0 45 R R WY, M, Zn,, s Fe, O, i1
YRAPEHE 5 40 102 1 FH 48 h J5, i Wk
RGN, MDA & 52 Tt 5, SOD i PEF1 GSH &5 &
7O AR, X AT RE R i T L-02 4ff il 7E &2 3

Mny, sZn, sFe, O, BN 24 K 4R RIS , {80 240 M 9 %
PEA(ROS) & 3G I, 5l 1 B B0 &
GERTHBRAE 1, W 1 40 N SR Ae- B0 R AT A, ol
AL 2 0E R IR T T RE , R B MDA & &3,
SOD {if J3 T, GSH & 1 B A, {5 40 i Ak T~ 4801 i
PRSI 38 A M #  f0 5 — T, A BF9E 4l
i& ROS P24 n] i@ 17 Fenton Sz v 8% Haber-Weiss [
Sl R B kR TR, 5 BUIR B EA
DNA #1455 1 & 11 B & 1k . 3 F bk HL i,
Mn,, sZn, sFe, O, 4K L2 — B4 J A1 B, 72 40 i
AREA DB R S T VRS TR BRI, IR SR
PR B I B0 A 40 i H i R AR A AR, T2
HEAL Fenton F 5| % - OH A fy B 77 A=, el 1
L-02 4t i i g o aok 44, 3 B 1 i ot A8 A A 3

A R 45 R 7R, Ming 5 Zng s Fe, O, #ETES)
KRURL AT LA 102 i %A S 31 .G,/ A 4fl i L
BTt AR A A S WL K Gy/M JIRH A o X ] fig
JEHI T Mng 5Zn, s Fe,0, BEPEGARBURLSE T 1-02
ALY DNA 5305 805 1 S WIOCR 5 R A il B
S 17y DNA S, R i AR TR S W, 15
YUK BHEF T DNA 5907 g, il 2 5 1
oS BN G A NTITE A i DR AW RPN A e
AT R ReREE IR Y 102 4HffI7E G,/M
S R A BEL , 2 A= BEL i B 20 40 L 1 5 4 Ak T
1], G SR DNA F i 52, sk A MY, fn SR it
= E R, A A M >, 4y
SRR BT Lk, AN 73 L0 S i A U T
R BR . A BFTEIESE Fey O, 2K RURL AT B4 iy
T M2 AL, 2 ELESE W AN A 2293 5, 3X
AT A T A AN M BV # DI 22— fHJE:, A
Mn, sZn,, sFe, O, RAELNKITORF 40 JE HH 52 e 1
GRS Hoe DNA 549505 FH ) B4 o3 7Ll AT
ARG A Ttk — 25T

20 M TR 2 e PR A A T ) e R AL A DR R
B Bel-2 ZEFINE LA ps3 S5, 4
TGRS LA S it X 2 L A G 000 240 0] 1 1) 235 SRAN
$ERAE M, sZn, sFe, 0, BEPEGIKBORL R VE T, 41
LA T A AR P M T 1 Y D K 2 1 T 3
R RE R AR, B, DE R 1 3 T MEAG
ME 2 WA Ny I —Frds g & o I i 07
WU RN , KRR KA R RERS T LA
R A0 e K 2R I 3 RIDE R 2R g O DR AR
N R e N o o 1/ ST A
Mny, sZn, sFe, O, BEMEANATORL S 2 e K 2 B 3 4k
A2 A A T %, Mng sZn, sFe, 0, fETEGAK
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PR AR T e — 2 S 5 R ki
i, o VF Z PRI A 15 5 Ja i — BT

A BRI ROS 1 A= 1 41k 0 3
SRR AL L5 | 22 A ) B P800 1) T B 5
X iR A 2R 2 R AP R 551k IR
2 AT Z AR DNA 8RR 40 Ak, JF 51
k) ORI NI NN OV R D Gt e SR
AT SR GRS BT A A, FCH T WL AT
J& Mny sZn, sFe, O, LA KA L 22 51E 40 i Y 4R
ENiiE g =SiNES R {ibENENi B SuAvE )il El
WA e A, AN i e A A, T UM P Y
TR A, 5 S A T s i ARG SR B i Bk T LA
PEBCR IR I IS DNA W22, 516 240 B A, K 3R
FIE 3 T Aa TS AL, 7 shDE R 3R F BIPRS00, AT fie
RN A R PR T AR P HAt T e AR P AL
1) s A — 2B TR A B B 8 AR
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Oxidative damage of Mn, ; Zn, ; Fe, O, nanoparticles to L-02 cells

YIN Jie', WU Qi-nan', SHAO Ying', CHEN Rong', ZHANG Dong-sheng’
(1. College of Pharmacy, Nanjing University of Traditional Chinese Medicine, Nanjing 210046, China;
2. College of Basic Medical Sciences, Southeast University, Nanjing 210009, China)

Abstract; OBJECTIVE To explore the toxic mechanisms of Mn, Zn, sFe,O, nanoparticles
on L-02 cells. METHODS Morphological changes were observed by transmission electron micros-
copy after L-02 cells were treated with Mn,, Zn, ;Fe, O, nanoparticles 800 mg-L " for 48 h. Malond-
ialdehyde ( MDA) content, superoxide dismutase ( SOD) and glutathione ( GSH) activities were
determined after cells were exposed to Mn, sZn, sFe,0, nanoparticles 200, 400 and 800 mg-L ™" for
48 h. Cell cycle and apoptosis were detected by flow cytometry. Morphologic changes were observed
by Hoe fluorescence microscopes. Expression of caspase 3 mRNA was analyzed by real time PCR.
RESULTS After L-02 cells were treated with Mn, ;Zn, sFe,0, nanoparticles 800 mg-L " for 48 h,
the ultrastructure of cells changed, cell organelles disappeared and the nucleus shrank in size,
which served as evidence of apoptosis when nanoparticles went into 1.-02 cells. Compared with nor-
mal control group, MDA content in Mn, Zn, ;Fe,0, nanoparticles 200 —800 mg-L ™" groups signifi-
cantly increased while GSH and SOD activities significantly decreased (P <0.05). Compared with
normal control group, the percentage in S phase and G,/M phase increased but decreased in G,/G,
phase in Mn, ;Zn, s Fe,0O, treated cells. Mn, Zn, s Fe,O, nanoparticles could induce apoptosis in
L-02 cells. After cells were exposed to Mn,, sZn, ;Fe, O, nanoparticles 800 mg+L ™' for 48 h, the cell
apoptosis rate was 30.3% , 12.6 times that in normal control group. Compared with normal control
group, the expression of caspase 3 mRNA significantly increased in Mn, s Zn, 5 Fe,O, 200 -
800 mg-L ™" groups(P <0.05). CONCLUSION Mn, ,Zn, ,Fe,0, nanoparticles can change the
ultrastructure of cells, which results in apoptosis in L-02 cells through cell cycles and oxidative
stress.
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