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Abstract: The cytotoxicity and oxidative stress which was induced by selenite (SeIV) and selenomethionine (SeMet) in Caco-2 cells was
investigated.Caco-2 cells were exposed to SelV, SeMetat the difference dose for 24 h. At the same dose of SelV and SeMet (0.8 pg Se/mL), the
apoptosis of Caco-2 cells was detected by Annexin V-FITC/PI assay. The cell viability was evaluated by MTT assay. The leakage of lactate
dehydrogenase (LDH), the activity of the superoxide dismutase (SOD), the glutathione (GSH) content were detected respectively. At the dose of
0.8 png Se/mL, SelV increased the apoptosis of Caco-2 cells (p<0.05), but there was no change in SeMet treatment. SelV (>0.4 pg Se/mL),
SeMet (>40 pg Se/mL) could all decrease the cell viability in a certain dose range (p<0.05) and as their exposure concentration increased,
Caco-2 cell viability was gradually decreased. The ICsyvalues of Caco-2 cell exposed to SelV and SeMet for 24 h were determined to be 2.56,
215.55 ng Se/mL, respectively. SeIV>0.8 pg Se/mL and SeMet>40 pg Se/mL showed the higher leakage of LDH than the control group
14.80% (p<0.05). SelV>4 pg Se/mL and SeMet>4 pg Se/mL could decreased the SOD activity (56.76+3.64 U/mg prot) (p<0.05). SelV>4 ng
Se/mL and SeMet (160 pg Se/mL) could decreased the GSH contents at the same time (61.67 pg/mg prot) (p<0.05). A certain concentration of
SelV and SeMet can induce oxidative stress in Caco-2 cells, leading to cytotoxicity and inducing apoptosis.
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cell (0.8 ug Se/mL)
1 SelV Fl SeMet 15F% Caco—2 4BABAY AT 2R
Table 1 The effect of the SelV and SeMet on apoptosis of

Caco-2 cell (N3, xs)

B 1 0.8 pg Se/mL SelV F SeMet &IET Caco-2 ZHABAYET:

Fig.1 The effect of the SelV and SeMet on apoptosis of Caco-2

PGE:RA:N BT E/%
stAE4E (0 pg Se/mL) 5.38+0.57
SelV (0.8 ug Se/mL ) 19.09+0.95*
SeMet (0.8 pug Se/mL ) 4.75+0.39

E: PR T EM B EFTF (p<0.05).
22 FEFERESAER T Caco-2 40 i By 17 7E &

A TR MTT PEAEAFEEZ AT Caco-2 4
HFAIIRO . RN, 2 SelV WREVEHELZE 0.4~8
ug Se/mL, AHEAFIE R 2154 75.94%, 74.10%, 36.82%
A 19.29%, ¥RERTXIA (p<0.05); SeMet K
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JEJGHE 40~320 pg Se/mL I, ZHAUAEEZED A
75.88%; 67.47%, 50.73%F1 45.76%, ¥JRFELT XS
HRZH (p<0.05); PHE ARG FE 1 2 ma 35 £ B
FIF - SN RN R R o £ SelV A SeMet 1] ICsg
391N 2.56. 215.55 pg Se/mL, W3 2. % 3, Xf Caco-2
YA KA E ] SeIv>SeMet. H. SeIV il SeMet
X} Caco-2 2 FRIEEIH: 52 75 B A . 1X 5 ATt e 45 2R
FEABL,  TEHLAXT HepG-2 AAEAIAH AR ERME R T-H ML
M Takahashil > F ] HepG-2 HIF 5T AR 40 EE AT 5T
RIN SelV 18T SeMet, Hoefig! Hf 75 ¢ B A [
AW AR A O BB P —E 2 57, Lazard™
BF 582 BHAS [5] (1) 20 B SR 0L S P T U AN A
R 2 SelV REXT Caco-2 MMEETFERAISN
Table 2 Effect of SelV on Caco-2 cell viability (n+6, x+s)

Se JRJE/(ug/mL) BERY%
0 100.61+7.77
0.4 75.94+7.04*
2 74.10+£12.84%
4 36.82+5.34%
8 19.29 +6.89*

E: *RTEFRE (p<0.05). FR.
%% 3 SeMet F/FEXT Caco—2 ZMARTEIEZRRIS/AD
Table 3 Effect of SeMet on Caco-2 cell viability (n+6, x+s)

Se #RJE/(ug/mL) &R Y%
0 100.61+7.77
40 75.88+6.84*
80 67.47+2.11%
160 50.73+8.32*
320 45.76+5.67*

2.3 LDH B R unE

K 4 SelV RFEXT Caco-2 ZHAf LDH TR NS
Table 4 Effect of SelV on Caco-2 cell LDH release (n+4, x+s)

Se JRJE/(ug/mL) AR Y%
0 14.80+2.01

0.8 35.72+1.45

4 80.73+4.18"

8 85.83+3.39"

FEARANO RS2 H, LDH J& T Fhfa e 1A
LN SRR, 1T 2 I 52 S 1 5 R R I 2
dHppsh, Bk, HRRANETE) LDH 6t 2 4
KA R 24 SelV WKIE A 0.8~8 ug
Se/mL I}, LDH BRI 35.72%, 80.73%AH
85.83%, HRZE F T XL (p<0.05), WL 4; SeMet
WEN 40~320 ug Se/mL Ff, LDH BEBCR 55K

4

28.39%, 32.69% 1 50.08% , 3% 3 & T X R4

(p<0.05), W3 5. FEXIPERE ST N BTk oy 2 40
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XU AN [ A IR 11 b S 40 Caco-2 AR TH
TR A ZE 7, RN SelV>SeMet.

35 SeMet SFEXT Caco—2 £HAE LDH FRHIZRANSLIN
Table 5 Effect of SeMet on Caco-2 cell LDH release (n+4, x+s)

Se #RJE/(ng/mL) FEAE Y
0 14.8042.01

40 28.3949.51"

80 32.69+2.23"

160 50.08+10.31"

2.4 #ajE % SOD j& 7470 GSH -8 8y | 2 45

YENIAA N S E T4 SOD M1 GSH, 7L
AT 70 AR S 7 0 R R A 2 E A
e SOD BERSIEERINE TR A= a4, e
A e R R . SRR,
SelV 1] AR S FL4pki 40 1 1f55 NB4 448
FLPA AT SR A B X NB4 4R A% R
FIANERIER) SelV AbBEER s e 4, 2
[t SOD T LR SelV R FE HRE NI A", EART
FH, 24 SelV WKE N 4 Al 8 pug Se/mL, SOD ¥iHit4y
524 40.43 U/mg prot 1 13.02 U/mg prot, Caco-2 4Hfi
] SOD JEPEIEEL T XHEZ (p<0.05); SeMet <
& 40~160 pg Se/mL I, SOD 14454 40.35 U/mg
prot. 23.24 U/mg prot 11 9.39 U/mg prot, Caco-2 4
(1) SOD 15 3 B F AR T XA (p<0.05). 24 SelV ik
&% 4 pg Se/mL, GSH & &4 31.40 pg/mg prot, Caco-2
Yl GSH & 534 55 2K T X 4 (p<0.05); 1M SeMet
WM 160 pg Se/mL B, Caco-2 4iiffd GSH & &

(39.05 pg /mg prot) BEACT XML (p<0.05). B
SelV i FE )T ims, i) SOD i /11 GSH & &
BN B, SeMet fER IR EI, 4 SOD i
IR0 GSH FEMUIE M, WK 6. £ 7. XELR
Y, ®T—E AR SelV Ml SeMet ] BEAEALIAP
TP RGuETE, BRI E L SPTE b 2 B 1P
1 T S BRI A 36 Sl M PR TE 4 P
PP, LA SelV Ml SeMet, HHFIFIE T Selv %t
[ b B2 4l Caco-2 M RE V)= T SeMet.

GSH e 4iid N I =5t 25 JoH LA ZEZH N
AR, AIbst BEIR, —EKE (4~8 ug Se/mL)
[¥) SelV 235 &K Caco-2 41N ) GSH & &, ik
J& (160 pug Se/mL) [ SeMet it % f#{X Caco-2 4HIffg A
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GSH (185 . Cristina® [\ 7715 ZIA LS B, ASFK
JE (1~50 uM) [¥] SelV ALFRHE N T F36P 4Hff%) GSH
Ko {H SeMet 4bFE (5~500 uMD, fRIKFEH St
HIEACE TR, 1 S S A K B2 Bt
Ganther Al Kumari 25 \P*2UF 52 % B, 2RSS,
SelV fEAMEHK (GSHD FIFEFH T #08 JR sE AL,
Bao PR RN, AP PR A gk AR 5| 2 % B
TN AWM G EARTFENRR . —, X5
GSH Z 5tk i R A B IR R, #id—E A1
SelV fE4HMI N 5B H K (GSHD #E—20 I S A
AEVEGNKAN, TP GSH/GSSG EUAR P LA K 2R 5
EaR i1} pipuEa R A b LI R TUED N AR AN IS AN
BRI 5| L2 R A A I S AR A A RSB, i 24
YT BR SRS
#< 6 SelV X Caco-2 ZHBEAI SOD. GSH HIFZN
Table 6 Effects of SelV on Caco-2 cell SOD and GSH activity

(N4, x+s)
Se & & /(ug/mL)  SOD/(U/mg prot)  GSH/(ug/mg prot)
0 56.76+3.64 61.67+4.73
0.8 48.62+7.41 54.27+3.47
4 40.43+£2.30* 31.40+4.03*
8 13.02+5.39* 27.90+1.45%

7R 7 SeMet X Caco-2 AR SOD. GSH AYFZAE
Table 7 Effects of SeMet on Caco-2 cell SOD and GSH activity

(n+4, x#s)
Se & /(ug/mL)  SOD/(U/mg prot)  GSH/(ug /mg prot)
0 56.76+3.64 61.67+4.73
40 40.35+8.53* 64.05+8.78
80 23.24+6.85%* 67.96+2.48
160 9.39+1.66* 39.05+4.39*

ARSI R — IR EI] SelV Fl SeMet YA FFRESE
P& Caco-2 4HAffY) SOD i TEMT GSH & &, 42
AN LDH & (W, 2.3), BB &7 Selv
F1 SeMet BIRERIR Caco-2 MG MIE iR~ , 45315 H A
Mo, S SFAMET . SERTIIEF SR, SeMet
55 SelV FU4HM #E4: 1] BEAZ A CE A0 AR PN 38 S5 1 7= A
PEE A 3 (ROS M1 O™ S5, (HZEAIMEEE
OANIA], SelV [IEEE 104 HaSe, SelV 7EIEJ5 K HaSe
(R R B B H IR L) (GSH/GSSG), A1
ROS A5 F4H ALY DNA 4%, SEAi i - FIRE;
1M SeMet #ENZHHJG 24 A R 2B (SeCys),
HETIAE AR (SeCys,)» SeCys, Al SeCys 7
IA[ 24 ROS RGN A LRI, 151 E N 5T
BRIt SR MMThEE, AU, SeCys AlfgR
IS5 T R R T A AR R A RO, X5 TEHL

751 DNA B R FZ2,
3 g

WAL L R E TR, AR S
(IR SR A RN S XA = AR B E A -
KA E FEMALFARE (GB14880-2012) A4 i
(IR D& 0.03~0.280 mg/kg, ¥ 075 SV Al iR 44

(SelV) FIRifREN (SeVD), kT AHF 7T 7 &y
Bl B TP DR JCH U Ak Bl B A A7, FLmies
AT EN SeMet, ITHER & iliA i s il Aok
BOETIAM B, T A= i AT SN I LA
B A MU A A il ) B AR . ANBIF TN
Eb T SelV Al SeMet 4l st ISR RE 7T, K
HET—EFER SelV Al SeMet 0] A [E)F2 R Hxt
AR, ESE SelV HIELIRGIRE 1] BT
SeMet, [RUAEA = FE & &R = mi it i, &
Tna s e AP AR i (RO £ S AN TCATLAT A B Pl
[ B B 75 LR A = it FR A U R JEAT LA (19 5 L

A AR
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