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(L PE RS A ARl 52 B, K 030006)

BE  Z R T A (reactive oxygen species, ROS) /£ 4&(Cadmium, Cd)i%-FHK-2 40 i &
ARG Fe B TP G9VE R . R RECACLA FHK-2 48 i A~ F) it 18] )&, i8 it MTTi% . DCFH-DAARIT.
IC-1 &, B2 EhfRXamRKysanmieEr. ROS. KA a/iAy,. DNASRS & 28
AR THE L. ERET, CACLA 2 7| A2 HK- 24 et A4k % . R R, FHTE, L2 EfHER
itk CACLAL 22§ HROSKF I 5. KAIKIE B4z Ay, T 4. DNAHS F=caspase-375 1k, TA&F
Fmfe B, H60 umol/LAL 240 % 2K E 40 5 *F BB 4B AR b £ M R 3 (P<0.01). RJAROSH R F
NACH CACL3E4L 22 2m f224 h, K I m o 5 WA . ROSK-F 2 F MBIk, KAEARE BAzAY, T
5. HEERANRKEARDNAG NI E TR, AT@mRK Y (P<0.01). 4% EFTi&, ROSAHFT
Cdif-F 09 HK-2 4m i, BALIR A Fo B =

XHEIE 4, HK-2408; ROS; DNA#G1; 2k A s s Ay A -

Role of ROS in Cadmium-Induced Oxidative Damage and
Apoptosis in HK-2 Cells

Dong Feng, Wu Qiong, Li Xiangyang, Zhang Shaoying, Wang Lan*
(College of Life Science, Shanxi University, Taiyuan 030006, China)

Abstract In this study, the role of ROS in Cadmium-induced oxidative damage and apoptosis in HK-2
cells was studied. The oxidative damage of CdCl, on HK-2 cells was detected and evaluated by MTT assay, DCFH-DA
labelling, JC-1 staining, comet assay and flow cytometry analysis. The results showed that CdCl, treatment signifi-
cantly suppressed viability of HK-2 cells and induced morphological changes in a time- and concentration-dependent
manner. CdCl, treatment increased ROS levels, reduced mitochondrial membrane potential Ay,,, induced DNA
damage and triggered caspase-3 activation, resulting in HK-2 cell apoptosis. In addition, combination of CdCl, and
ROS scavenger NAC, obviously improved the cell morphology, significantly reduced ROS levels, increased the
mitochondrial membrane potential Ay,,, decreased DNA damage and apoptosis (P<0.01). Taken together, these
data suggested that ROS mediated Cadmium-induced oxidative damage and apoptosis in HK-2 cells.

Keywords  Cadmium; HK-2 cells; ROS; DNA damage; mitochondrial membrane potential; apoptosis
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FERIET A 14 H AT b= B i HE,
PR RE L A% 24 1 305 FH RN R J7 % 1K) 3 90 A 18 25,
A P Cd 32 B3 i R A B N A, R
BE I H A8 B, IS BN E0E. SR
AR H, = E R N R R, Rk, F
TE19724F, BEA B & S ROl 40 ZY(FAO) Al it 57 T2
A 20 ZY(WHO)E B Cd B A IR T 3 ih 3 8 2 A
W& TS . BE S, Cd X e e i 7T ML
(IARC)FI N — KB M. B3 I i LSk, B % R
E Tk R R, FR5E5 e ) 8 H 26 ™ 5. RiH 2 TE
20144F, {Science) 74 & T SCHIE A [ (1) 3 FK IR
A+ ™ EHCTS Y @, 3 k2 A8 TiATH
HBIX, X —HRIE 5 T BURF LS )2 RN,
AR R, KB 7R B, CAREDE Xt 5h ¥ 5 i
FEAE. 2. ORRAG RS AN AL BT AERA
PEREE S, o, B B AR K, 5t
NS, @I s S R, CdEE FR G K R
INERPIK . B BRAE, LR ANRIRAE. i T T
B TR RSN, 45 VRGN IR, A 82 R,
B NE b R A B R AR K . AR A W R AR
PE; B 2R ROSE & AP AL B R IA 1 . Cd
BEN ML JE 3 AR A i N . R
P, CAZR TR 51 N BT /N b B HK-2 40 B T2
{HCd T FHK-24H i 4 4b 452 495 1) FL AR B I8 6 = R
GEATH W 7T DR, ASHE 7 i CdAd B 4 41 8% 9%
(HK-220 1, R HAMTTIRL: . &S %6
10 2 2 i I sUR F Western blotZ5 i 78 7774,
K Cdib 3 fE HK-220 A IWROSAE fit 2 br 4 i v
P ARG A DNAFR A5 DL K 4H M 07 T (0 175 35, M4
JAKFHIE R R CA 5] FEHK - 240 i E AL B 5 O LEE

1 MRERE
1.1 EEMR5E

N i /NE F R HK-241 i 14 F ATCC; RPMI
1640%5% 7% £ 8 T Gibeo s m]; Jifi 4 L7 I T Biologi-
cal IndustriesA H]; & 4k 54 (CdCL) W T Sigmas #;
MTT. Hoechst 33342 T %K 35 A ) V& LA AT
W& SRR F AR MR & (0C-1). BCATR
A BE I e BT e s A B T B = RAEY)
HARABRAE]; H2AXPUA. caspase-3HT4& I TCST
A, B-actinP i 444 F-Santa Cruz/A #]; BAR i 4 1k
VIBEAR LI 5 T A2 S PVDFIE, @RS

R IR FIECLY I T Millipore 2y 7] Hofl % 2535 571
P51 933k 11 5 = 43 b k)

FEAAA B LA & A AR BB A AR 4
RAERAF]) COAMIETFRM(SANYORA H]) Bl
#% Centrifuge 5415R%Y 2.0 4L(EppendorfA &) &
e AU (Olympus A 7)) 9% K B Bl 451X (Bio-
Tek > @) DYY-7CH B kAL AL B Tl 7S — 488 ) )
K 18 2 Bi(Bio-Rad /A 7). —80 °CUKFE(SANYO
AT R A KR RS FL PR (Bio-Rad 2 7]) LA
S 24 A (Beckman A 7).

1.2 753k

1.2.1 CACLXHK-2%mf0E M ey#oh  EEX B
KHIHK- 240, £5 77 E 85, LAREFLS<103N4H
(0% FE e A T-96FLIR, I B 9%, 7 15973, InA
E AR ECACL(0. 30, 60+ 90 pmol/L)H) k% 75 %L
B H 24 h, BN E 60 umol/L CACL 1% 77 3k Ab B 41
MO [FIF )0 124 24, 36, 48 h), FFAN AL E3
MNEE L. FRRERE, AR R mig s
Fo MPAEIT °C. 5% CO,HI1E I 55 77 56 15 9% .
FI AL PR E] S5, 010 pL(R FE N5 mg/mL){IMTT
T, BEEIFE 4 h, 7 BIE, BALIIA150 uL DMSO
VA AR 45 &, BERRAX RS I1590 nmi K T IR OG A,
I HTEHR, VA AR

122 CACLMHK-2%4nf0f 5698, WEEXNBUE
KHIHK- 2400, £5 77 E 8 5, LAREFLS<103N4H
(% FE A T-96FLIR, I B 9%, 7 159738, InA
B AR BE CACL I B 77 3 A R A0, AN 3 P55 o
WHEINHEE L. 24 h)G, FFREFEE, PBSIG LA,
BINGHT B35 772, 8 N LS 4H M A& I i

123 CACLAFHK-2% /5 ROSK T Wide
XTHUE K IHK 240, 35 7R Ak H B G, DAEfL5%10°
AN B B Bl T O6FLAR, I I HS 77, 3 AR
5, NS AR FE CACL I 15 77 B AL BE AN Y, 454
WA W B3N EE L. 24 hiG, 7L 953, PBS
T VR 4R B, A LI A250 uL DCFH-DA ) 1 97 &,
T 56 i H 30 min, PBSHE ¥ 1K )5 & £L I A 100 pL
PBS, 76 e T M52 72 i 5 4 R

73 MU EE1x108 A [A] ik B CACLAb B ZHHK -2
4, PBSIH Vel i, 45 L0 % DCFH-DA) 1 7%
5, B E 1 h, B0 BTG, PBSIG VR4, 300H
11 i 1 P 3o 908 i P 9 QA BASAR IROS
1.2.4 CACLA¥FHK-24m /i /a DNAGR AR 435
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BRI

AN [ 94 FE CdCL A 3 ZH HK 241 ffd, PBSE &, i
PN 25 5 N 1x10°/mL, HU500 pL 0.5% 1 F 44 s
TR REINAE 8 b, BT, 4 °CIE LS min,
Vo 200 B BRI AR s B IR W 4 1 10VR S TR b,
4 °CIE4k10 min, 2RI P20 %5 B T il ie
1 h, T B B S PR KRS DN AR 473 1 DL, ¢ 6 1l
B N ME IR, CASPH /i & B R HIDNAH 7>
N B R .
1.2.5 CACLAPHK-2%08/5 KAARNE B AL Ay, 10
WS X HUE K IAHK 240 i, B 7R AL RS, PLAESL
510N 4 it B % B $2 P 96 FLIR, I 85 9%, FF 2%
Rk, IS AN [EJHR B CACL 15 77 3 AL P4 124 h,
AMREM R EINEE L. 24 WG, A LT,
PBSIH PRI, & FLINA100 pL JC-19 . TAER, &t
6% F 30 minf&, 325 G, JC-1 4t 2 iid
Y, 2GR TSR A I

53 MW EES <109 AN [A] ¥R CdClL 4k B ZHHK -2
4if, 1 mL PBSE E4f, 1 000 r/min (>3 min, 3
E3E, 400 pL JC-1 4%t T AR 24 i, s 25 i
5], WL H20 min. 500 pL JC-14% (022 phil i
VRN AL S INN300 uL JC-14% 0 2% i &, 300 H 41
i 55 DR e, 9 e P A I B A HL ST Ao
1.2.6 CACL#FHK-2%0 R =m  EER
KHAHK 2411, By 7Rt g s, LLREFLS<10° i
FERERR T 964U, ISR, A EEEFEL, MAEA
)% B CACL A 55 R FE AL FRAN AR, A5 AN IR P P 14 3
MNEE L. 24 WG, FFEIEFREE, PBSIGUIM, 1L
JHA100 pL Hoechst 333424 (4,37, 1'% 5% & 30 min,

(A) (B)

120 *x

ok

100 4 —_
z 807 z
< 60 2
o >
5 40 3

20 1

04 T T T
0 30 60 90

CdCl, concentration (umol/L)

Fr XY B, PBSIE YN, 2t i st T LS 4 i
Fa .
1.2.7 Western blot 23 S BES <108 A [A] ¥ J&
CACLALFE ZHHK-241 1, F574 (IPBSIE I 40 a2k, T
FIRIPAZH MO ZHFUK 2430 min, 12 000 r/min
B0 10 min, 37 RP A4 R4 H s 8 ) ; BCAYED
SE R R, BB ARE S RN /SRR S< & [ 4
ZEM, A 10 min, A EI B R, 80 °CLRAFE&H
H020 pgdf i 25 1 FF 5 34E 47 SDS-PAGE HL 7k, HE
TKEE R 5 B R A B BN EPVDFE L 5% i Wk =
53 IPVDFR2 h; KPVDFIE & T — 5t TAEWR A,
EREIR b4 °CRE St 1%, PBSTYEME4VK, & IKS5 min;
Y PVDFEE T —HUt N 1) —H TAER A, #RIR L=
JE9% E 1.5 h; PBSTHEEAIR, BHKS min. PRk R )G,
FIPBSIFEHEPVDFE LK, TR, ¥ E TR H
HASW, 7EWE E AR ECLAOGHIR I ZPVDFE F, 1F
A1 min; ¥X-RayR e BE4E B, BT R A&,
WEa7e oy e, B A 5, e, R, T A .
1.2.8 “ito#r  SEE AT A4S H Pimean+S E.M. 3%
R, B HEE P Student’s 46 56 5 FH 45 1127 4 44 SPSS
101347 One-Way ANOVAZ T, P<0.05% 7~ % 7 B A
BENE, P<0.01R 82 SR .

2 HR
2.1 CACLXTHK-248p5E 4 B 520

MTTIR % 48 I CACL A HK-248 ffl 11 75 1 45 .
WEN AR, HK2405250 5148 0. 30 60+ 90 pmol/L
fICACLAL #24 hEk 260 umol/LIKJCdCLALHE 43 5 &b

140 4
120 1

—_

(=3

(=}
L

80 1
60 1
40 1
20 1

0

® Control
0 60 pmol/L CaCl,

P "
i
12 24 36 48

Incubation time (h)

A: AN[FR FECACL AL BEHK -2 40 24 h/im H 40 f i 148 4k, B: 60 umol/L CACILAL B HK-24H HAS [7]I) 8] J5 O 4B i P28 4k . ##P<0.01, #P<0.01.
A: viabilities of HK-2 cells after treatment with indicated concentrations of CdCl, for 24 h; B: viabilities of HK-2 cells after treatment with 60 pmol/L

CdCl, for indicated time. **P<0.01, #P<0.01.

E1l CACL}THK-24RA05E M RS20
Fig.1 CdCl, affected viability of HK-2 cells
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FHO, 12, 24. 36, 48 h, ZHJH0EPEREE W I T
B A H R [ () SO T B . H B TT AL, CACLA
HK-240 i P 2 770 s A T fidgi it . I H., MCdCl,
(¥R FE X %1160 umol/L, AbFER 7] 424 hitf, 40 i s 1
35 T (P<0.01).

2.2 CdClzXTHK-ZQHEH@ﬁﬁ?SE'JE’ 1]

JE 3 3 O A A B R I, HK-2 41 i 5 31
£:60 umol/LIJCACLALFEO. 12, 24, 36, 48 h/m (¥
2A)E0. 30, 60. 90 pmol/L f] CACLALFE 24 h([&l
2B), Fifi &5 CACILAL i [H) i 1 B B (1) 7 v, 4
WAL AE . AR R, LA A I 0L RS BE VR, 1T IR
ZH 41 (0 pmol/L CACLAb 24 hEi60 umol/L CdCl,
AEFRO h)TE A B U BRI AR, UBHCACL ] & )
HK-2 28 i % 745 78 A, 5 5751 & R0 B[R] 4 i1 . FHROS
15 B FINAC 560 pmol/L CACI, At 4b ¥ 41 U24 h),
560 pmol/L CACLALEEAAH L, 4 A A= K B HE 2%,
4% 447 1) 4 PR B DR/ (12B), 1t BIROS T [ 7IINAC
A I CACL G| E I A MR TR A 4014 -

2.3 CACLAMES |} ZHK-24AEIROSH =

WA ESC TR 45 5 NACZEM# | CdCLL 5]k i 4
Mdith . BEJG, Bkl 7 CACLALEE 5 HK-241 A
WROSHIZAL B . WE3AFTS, 30 pumol/LHCdCI,
Qb T A 124w, 2% L RUBE T {8 TT 5¢ 2IDCFH-
DAFRIC FIROSEH P 41 i (45 (2,752 )'6), Bt 45 CACLIK &

A)

TR, 2O S wEeE. A, FHR AR
MROSHIA R . 25 IR, 60 pmol/L CACLAE AT
HK-24 ff124 hi5, 28 il 9 FROS 2 % 1 1 (P<0.01),
CACLIK 1K 290 umol/Li, T+ 3 5 &1 45.(EI3B). ﬁﬁ
NACHI60 pmol/L CACLIL AL BEZH Y, K INNACHE
ZH N CACL G MROSTHE (KI3B, P<0.01).
2.4 CACLXITHK-24HRELE R4 BE B AL A9 220
JC-172 — PRSI B A A i L 7 1) % TR %L . 7E
LR AR B E AT A TR I, JC- 1R £ R A 1) 3 IR SR 4R T
R A Y (J-aggregates), ] LAF=AE LTt 50, FE 4k
A RE ALK, JC- 1A BR B AR 1 2 R s (1) 2 I
PEIFIC-10 BfA (monomer), A PLF=AE S (58 . I8
HHIC- 1AL TR 2 L A8 ] LUR 25 &) th
6 00 1) 240 B R A7 B A B BT ASHIF 2T L TC-1
et UL R i A M AR A I CACL 5] FEHK 240 A 28 Fr
A AL Ay B A . WTE4CHTR, ZIC-154(0 )5,
FRZH 41 i 52 30 40 65756 ¥, T FE60 pmol/L CdCLAL
HRZH, A LA i IC-1 AT 5% S 5 AR N SR (5%
(A EFk), FERRRAR I A Ay, N it
i ARG W A [] 34 FBE CACo Ak R FRTHIK -2.4H Aty 28 o A7 fi
HL A A IR, 2R AR JI5S LA A 1 B 1 448 L L 451
BECACLHK & (19 Tt = 1M 7+ 5, 60~ 90 pmol/LAk 2 20
2 i 2 K A2 JEE FELASE Ay, T B 1 4 i B A7) 5 06) HE ZH AR
bb, 22 5% 5535 (P<0.01); NACH60 umol/L CdCL3t

60 pmol/L CdCl,

24 h

CdCl, treated 24 h

¢ 02, ot )
<« SR o ¥
- o ‘v .‘. .
5 0 / /2w 2 S
) ! z F K £

60 pmol/L

0 pumol/L 30 umolfL

90 umol/L

60 umol/L+NAC

A: 60 pmol/L CACLALFEHK-24M fd A [F] i [H] J5 RITE S 24k B: ASFHR B CACLALFEHK 241 Hi24 b5 (1TEES L.
A: morphological changes of HK-2 cells after treatment with 60 pmol/L CdCl, for indicated time; B: morphological changes of HK-2 cells after treat-

ment with indicated concentrations of CdCl, for 24 h.

E2 CACLXTHK-24HBaAS

AL

Fig.2 Morphological changes of HK-2 cells after CdCl, treatment
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CdCl, treated 24 h

(A)

100 pm 100 pm 100 pm 100 pm

0 pmol/L 30 pmol/L 90 pmol/L

(B)

60 pmol/L

60 pmol/L+NAC

kK

40
35
o 30
25
20
15
10

5

0

ko

ROS

G

Mean fluorescence
intensity o

0 30

60
CdCl, concentration (umol/L)

A SN BB B8N [F) e E CACL A FEHK 244 124 h/i5 FIROSAEAL; B: it 204 J A M AN [ 4 B CACL AL BEHK 248 i 24 hJi5 AIIROSAE B .
*#P<0.01, *P<0.01,
A: ROS variation of HK-2 cells after different concentrations of CdCl, treatment for 24 h observed by fluorescence microscope; B: ROS level of HK-2

90

NAC

cells after different concentrations of CdCl, treatment for 24 h detected by flow cytometry. **P<0.01, #P<0.01.
B3 CdCLXHK-24AROSHIE N
Fig.3 The level of ROS in HK-2 cells after CdCl, treatment

(A) CdCl, treated 24 h
0 pmol/L 30 umol/L 60 pmol/L 90 pmol/L 60 pmol/L+NAC
& E E E E
= 1 >4 21 S
231 EEE 5] T2 55
N IS & & (\'I
9 ; :
= R2 :‘9- ‘R2 E"g. Ro#EY 5’-‘31 R2:ET 5’91 R2
7.28% 17.41% 36.66% " 74.56% 10.37%
10010t 102 10 10° Tige 10t 10> 10° 10* T10° 10' 10> 10° 10* C10° 10 10 10° 10* T10°  10'_ 10® 10°  10°
FL1-height FL1-height FL1-height FL1-height FL1-height
B) © Control 60 pmol/L CdCl,
o 120 *k 7
=1 3k k
£ 100 i
i)
~
ESs0
E ~
= & 60
== JC-1
g 540
o ©
5 =20
] 0 50 um
= 0 30 60 90 NAC

CdCl, concentration (umol/L)
A B S AR P AR EECACL AL BEHK -2 41 24 i fZ KL A 5 B A Ay, B84k, *%P<0.01, #P<0.01; C: 26 B MBIV 2 CACLAR 2 FHK -2
SRR HL AL R BRIC-1 AL GO A Rk (5O, k).
A,B: changes of mitochondrial membrane potential after different concentrations of CdCl, treatment for 24 h; **P<0.01, “P<0.01; C: decrease of mito-
chondrial membrane potential Ay, after 60 umol/L CdCl, treatment (transition of JC-1 from red fluorescence to green fluorescence, white arrows).
El4 CACLXHK-24Aa% K 4 5 F8 13 B9 52
Fig.4 Mitochondrial membrane potential changed in HK-2 cells after CdCl, treatment

AEFRAN 24 h, LRI FAT Ay, T BRI A L T
F%, 560 umol/L CACLALIRZLAH b 2 5 . 2 (K4A
4B, P<0.01).
2.5 CACLAMES|#2HK-24AEDNATR S

i L B 96 A Il CdCL 5 FEHK 241 i DN AR

Pio B B 2 — PP U= 1) f JDNAA A7 11 73 #r
FB, Horb, Bt £ A fykonT DA A B A JIDNA 555 By
% (single-strand breaks, SSB)FIDNA X 4 W7 £¢(double-
strand breaks, DSB). Wi KIDNATE L7 /EH T M
ARz, BRI R R R, i
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(A) CdCl, treated 24 h

50 pm

50 um

50 pm

90 pmol/L

0 pmol/L 30 pumol/L 60 pumol/L 60 umol/L+NAC
(B) 30 L (C) 350, . *‘* (D) CdCl, treated 24 h
25 300 0 30 60 90 umolL
£ 20 - s 2501 s | > e ——s | 7-H2AX
<Zt 15 g 200
8 = 1501
7 10 £ 1001 e | [-actin
5 50-
0 0 30 60 90 NAC 0° 0 30 60 90 NAC

CdCl, concentration (umol/L)

CdCl, concentration (umol/L)

A: E B RO AN [ 96 FE CACL AN FEHK -2411 AU 24 hJ5 FUDNAT {7, B: £ 2 EHDNA T /b, C: 2 2 E#KE; D: Western blotf Il CACLALFE

HK-241124 hJgy-H2AXRIE k. *#P<0.01, #P<0.01.

A: DNA damage of HK-2 cells were detected by comet assay after treatment with different concentrations of CdCL for 24 h; B: percentage of tail DNA; C:
tail length; D: y-H2AX protein expression detected by Western blot. **P<0.01, *P<0.01.
El5 CdCL35|EHK-24EDNA 5
Fig.5 CdCl; induced DNA damage in HK-2 cells

ol 2 R ek, BRATT R B, X R 2L HK-2400 o 1) 5 &
LIRS A, MM, WL £CdCLAL
5, HK-240 i () 40 f A2 30 2 3 A, B
TR TR R K5A), I H, BEECACLIK 1
Tt &R R FDNAS H(tail DNAY%) M E 36 K B
(tail length)¥) I _FFHEF(EISBFE5C), H4CdCL,
WELILF60 pmol/LI, 72 F il i 3 (P<0.01). [AIHT,
FANACH160 umol/L CACLAL AL FE 41 fild, & IINACHE
B ANH|CACLE] R DNARG (F5A). B F¥k, &
1738 i Western bloths: Il T DNAXL 5% Wr 24 1 br & &
Fy-H2AX [ # k. 1 ESDFT &, CACLAL B )5, 48
M y-H2AX 1 R A = B B B, X 245 R B,
CACLAL P 7 BHK-241 g th I 1 ™ = I DNAT 17,
- HDNA# G SROSA HH B & B R -
2.6 CACLIFESHK- 240 AT

b STORIT IR (1) 28R R i FR A7 B IR FNDNATER 14
B RE S S E T, Rk, ARt — Dt
Hoechst 333424% 4 6l CACL, 155 S HK -2 41 A 7 T2 )
KA. Hoechst 333424 {f 5, Ji it %¢ 't i Tl B W 42
KB, HK-240 1 2260 umol/LAI 5 7 94 & i CdCL 4L
24 h, 40 Ak A Gl £ o ik 5R FN A% ] 4 25 S 1
Y BRE TCERAE, 40 AR AZ P9 S B RE 5 ) W B (]
6A, HEHTk), i CACLIK I m, 4%

2, W IR TS ARG 22, TN R H 40 AR A K
A BB R A AR, G R — 1 IR (El6A) .
NACAHI60 pmol/L CACLIL AL 40 i, A I H tho o ik
B K% B G G0 AL 2L 1) R AE D, B INACHE
3 E I CACL T L B 40 B T (K6 A) . 4H L E 1=
I FE A, caspase-3/2 4 M 8 T FI AT 1 B IS
Western blotfa il &I, CACLANFRZH H L T WALIRASS
ffJcleaved caspase-3(E6B), ¥ B1CdACLAE 75 FHK-2
MR AR T AR FEEMTTSE R K 3L, CdCL
REf% 5] FCHK -2 HL & M T B, TIINACRES Sl 2 471
CACL 5] & i) 40 I 35 P 1 B, i I CACLi% & 1 AL
JSE A 457 0 20 L T RT e A T BOHK 240 i 1 R
R Y

3 WTig

CAE it MW 0 E N B AHLIA IS, Bt
W72 A T B B . AT BE R, B
R CABE E R YU £ AT, bk, K%
O A S 3 T R S N 4 AR 9
SR 5. TS SEI K IR, CABR B R A BB/
LR AR AT . VAT B AL, 1 A AAROS AT Tt
B BRI, KRN L R A PR 2k
SR T K Y SR R A R A ME A B AR5, e,
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(A) CdCl, treated 24 h

50 um 50 pm
0 pmol/L 30 pmol/L
(B) CdCl, treated 24 h
0 30 60 90 umolL

I— —— o — _I B-actin

60 pmol/L

' —— Ilu q Cleaved caspase-3

50 um

90 pmol/L 60 umol/L+NAC

ok

©

Cell viability (%)

0 60
CdCl, concentration (umol/L)

A: Hoechst 33342 4% (& AN [A] 1k B CACL AL FEHK -241 124 /5 IRVE TR AF (e R BESR . A4, AET7k); B: Western blotf& Mllcaspase-3 (174
£; C: NACZE# T CACLXHK-24H LG LR 4] . *P<0.05, **P<0.01,
A: Hoechst 33342 nuclear staining showed the apoptotic HK-2 cells with the appearance of chromatin condensation and karyopyknosis (white arrow)

60+NAC

after treatment with different concentrations of CdCl, for 24 h; B: cleaved caspase-3 were detected by western blot in CdCl, treated cells; C: NAC al-

leviated inhibition effect of CdCl, on HK-2 cell activity. *P<0.05, **P<0.01.

El6 CACLAEZIHHK-240/FT
Fig.6 Apoptosis occurred in HK-2 cells after CdCl, treatment
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