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FEHATILE . DASTEOING AS49 AR AHFEX 42, TEE CIS FIWARFR4A( Na,SeO,) AYLEIMHIHREE( 1C,) o H4 A549 41
JL53 5 BRZH (€ 4H) CIS £HNa,SeO, ZHCIS + Na,SeO, 4, C 4 #3548 h,CIS ZHANA 12 pmol /L CIS K555 48 h,
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T IEREZRE RIS, Transwell SCIGKTIN AS49 HIALERS (22840 0 20 i 3% 1 420 ROS) (MDA 453 T4
(4-HNE) .GSH-Px /K0 5E  CIS ) ICyy 24 12.02 wmol /L, Na,SeO, ) 1G4, 110.20 nmol/L. 5 C 41 He4, CIS 4+
Na,SeO, 2H A549 40 M0IE 7+ T B 5L 12 2250 MMP9 . MMP3 75 [ 7K - 24 i 35 WA ( F/P = 147. 876/ < 0. 001+
78.926/ <0.001.43.071/ <0.001.36. 862/ <0.001.75. 431/ <0.001) , & T4 cleaved-caspase9 cleaved-caspase3 &
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[Abstract] Objective To investigate the effects of selenium on the proliferation, apoptosis, migration, invasion, ma—
londialdehyde (MDA) and glutathione peroxidase (GSH-Px) activities of lung cancer cells (A549) induced by cisplatin (CIS).
Methods From July 2021 to March 2022, the experiment was conducted in the Selenium Laboratory of the Central Hospital
of Enshi Tujia and Miao Autonomous Prefecture. The median inhibitory concentration (IC,) of CIS and sodium selenite
(Na,SeO;) was calculated on A549 cells in logarithmic phase. A549 cells were divided into control group (Group C), CIS
group, Na, SeO; group, CIS + Na, SeO, group. Group C was routinely cultured for 48 h, and CIS group was added with 12
pmol/L CIS was cultured for 48 h, Na,SeO, group was added with Na,SeO; 110 nmol/L for 48 h, CIS + Na,SeO, group was
added with Na,SeO,; 110 nmol/L for 24 h, and then 12 pmol/L CIS was cultured for 24 h. CCK-8 method was used to detect
the viability of A549 cells, flow cytometry was used to detect the apoptosis of AS49 cells, Western blot was used to detect the

expression of apoptosis and migration invasion proteins, and Transwell test was used to detect the number of A549 cells migra—
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ting and invading; The levels of ROS, MDA, 4-HNE and GSH-Px were measured. Results

The IC,, of CIS is 12.02 pmol/L,

ICs, of Na,SeO; is 110.20 nmol/L. Compared with group C, the activity, migration, invasion, MMP-9, MMP-3 protein levels of
A549 cells in CIS group and Na,SeO; group decreased (F/P =147.876/<0.001, 78.926/ < 0.001, 43.071/<0.001, 36.862/<0.
001, 75.431/<0.001), apoptosis rate, cleaved caspase9, cleaved caspase3 protein, ROS, MDA The level of 4-HNE increased sig—
nificantly (F/P=15.625/<0.001, 8.131/0.004, 22.371/ < 0.001, 45.779/ < 0.001, 5.216/0.019, 25.084/ < 0.001), and there was no
significant difference in GSH-Px activity (P >0.05). Compared with CIS group, A549 cells in CIS + Na, SeO; group had lower
activity, migration, invasion, MMP-9, MMP-3 protein levels (#/P =9.340/ < 0.001, 9.573/ < 0.001, 9.746/ < 0.001, 6.788/0.001, 9.
481/ < 0.001), higher apoptosis rate, cleaved caspase9, cleaved caspase3 protein, ROS, MDA, 4-HNE levels (#ZP=10911/< 0.
001, 9.098/ < 0.001, 10.809/ < 0.001, 6.069/0.002, 9.218/ < 0.001, 15.945/ < 0.001), There was no significant difference in GSH
Px activity (P >0.05). Conclusion Na,SeO, can enhance the apoptosis of A549 cells induced by CIS and inhibit their prolif—

eration, migration and invasion, which may be related to the promotion of ROS and MDA production.
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MMP3 .GAPDH #i48 ( B [E Abcam 2y &), 1: 1 000) 4°C
WEE SRV AR 1eG( 1:2 000) i iF &
1 h, YRR Nk 2s &0, 76w == rh RSt dn BT
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TIGRAELS 2 40 min, BHEE FIAME. (2) #78
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2.1 JBETXT AS49 A M FE RS2 435I T CIS 0
1.25.2.5.5.10.20.40.80 wmoL./L Zb¥ A549 i fifi48 h
J5i  #E CIS 1.25 ~80 wmolL/L B A549 4 Jg 388 5 1% 14 .
FTRRE, W 1. 25318 CIS 1Y 1C4, 4 12,02 pmol /L, 3%
A 12 umol /L CIS 1 75255 .

2.2 A FRGN AT AS49 IS AN R R A
Na,Se0, 0.6.25.12. 5.25.50,100.200.400 nmol /L &b
FH A549 4HlE 48 h, 7 Na,SeO, 12. 5 ~ 400 nmolL./L i}
AS49 4 Jf G B E ME W R RE, WK 2. £t A
Na,SeO, [ ICy, 24 110. 20 nmol /L, 5% A 110 nmol /L
Na,SeO, #1755 .

#: 50 wmoL/L CIS Fb#¢,*P <0.05
B 1 ARFEHEE CIS % AS49 4 s 5 1% E 50
Fig.1 Effect of different concentrations of CIS on the proliferation
activity of A549 cells

1 55 0 nmol /L Na,SeO, L#:,*P <0.05
B2 A[EMREE Na,SeO, Xf AS49 2 i 58 7% 4 1) 52 )
Fig.2 Effect of different concentrations of Na,SeO, on the prolif—
eration activity of A549 cells

2.3 AR Bh Y SR TR XS AS49 20 i 1 B i) 41 o]
5 C 41 A549 4HRLi% 71( 100.00 £2.05) % L4, CIS 4
(50.49 +£7.36) % Na,SeO, 41(49.85 +6.52) % [&[K
(F/P =147.876/ <0.001); 5 CIS 4] kb, CIS +
Na,SeO; 21(29.47 +3.61) % A549 4H1IE F15AK( /P =
9.340/ <0.001) ; /i CIS £HNa,SeO, ZH A549 4ii 1%
FIHAE, =G (P >0.05) o

2.4 WAGERENIESRIA IS S Y AS49 AiERT 5 C
A H B, CIS £ Na,SeO; 41 AS49 410 g 94 - K K
cleaved-caspase9 . cleaved-caspase3 & [4/K -3 L EF T
(F/P=15.625/ <0.001.8. 131/0. 004.22. 371/ <0.001) ;
55 CIS 41 [t %%, CIS + Na,SeO, £ AS49 4o T3
cleaved-caspase9 . cleaved-caspase3 & [ /K ETFiE (t/P =
10.911/ <0.001.9.098/ <0.001.10. 809/ <0.001) ;
T} CIS 24 Na,SeO, ZH 200 173 M cleaved-caspase9
cleaved—caspase3 5 H /KL, ZHF LG IFFE X
(P>0.05) , W& 1.
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R 4 20 A549 40 B 949 7= F M cleaved-caspase9 . cleaved—
caspase3 & [A7KF LI (xzs)

Tab. 1  Comparison of A549 cell apoptosis rate and cleaved
caspase9 and cleaved caspase3 protein levels in group 4
5 n JATE( %) cleaved-caspase9 cleaved-caspase3
C 2 6 9.15+1.83 0.40 £0.13 0.64 £0.17
CIS 4 6 20.19 £4.16* 0.73 £0.18* 1.17 0. 12°
Na, SeO; 2 6 18.15+4.37* 0.69 £0. 15 1.12 £0. 16"
CIS +Na,Se0; 241 6 37.26+5.82%  1.30+0.19 1.89 +0.23%
F1{g 44.925 31.540 52.342
P1E <0.001 <0.001 <0.001

T 5 C 4l EEr,*P <0.05; 15 CIS £ b4k, P <0.05

2.5 VHRERGNE SR AR AS49 AT RS R 2R
5 C 2%, CIS 4. Na,SeO, 4 A549 4 iIiT#%
AR 2R B MMP-9 . MMP3 2 [ 7K - 5 2 B AIK
(F/P=78.926/ <0.001.43.071/ <0.001.36. 862/ <
0. 001.75. 431/ < 0. 001); 5 CIS 4 It %%, CIS +
Na,SeO, 2H A549 2l 3T #% > % (=2 2218 % MMP9
MMP-3 % 4 /K-35 i R A% (¢/P = 9. 573/ < 0. 001 .
9.746/ < 0. 001.6. 788/0. 001.9. 481/ < 0. 001) ; Tfij
CIS 2H .Na,SeO, £ A549 #fi ff 1T #4012 22 B &
MMP-9 .MMP-3 & H /K- I8, Z 5 KR IF %2 X
(P>0.05) , WLIE 3. [ 4. % 2.
2.6 ILANPR M SRR S 09 AS49 21 il A Ak 451 £
5 C 4%, CIS 41 Na,Se0, 2H A549 4iijig ROS.
MDA \4-HNE 7K - i 2 F}- &5 ( F/P =45.779/ <0.001

Bl4  Western-blot #4420 AS49 4ifiid MMP-9.MMP-3 2K [13A
Fig.4 Western blot was used to detect the expression of MMP-9
and MMP-3 protein in A549 cells of each group

5.216/0.019.25.084/ <0.001) ; 5 CIS 4 [b#¢, CIS +
Na,SeO; 2 A549 #iijifg #* ROS. MDA .4-HNE 7K Ft 5
(t/P = 6. 069/0. 002, 9. 218/ < 0. 001. 15. 945/
<0.001) ; 7if CIS 4HNa,SeO, £ ROS.MDA .4-HNE 7k
PR, ZZ R TG (P >0.05) 54 4H] GSH-Px
TP, ZR TG L (P >0.05) o WK S,
#*£3.
KI5

it e o A e gg v ) A SR R PR ) e
AL, BIRSTT BORA WL TL , filides (85 9 REAR 5 AR 77
FATARTAR A B FAR IR T IR G . TR
[ i S AR B2 AU L NSCLC by 3, IR ASBIF 9 %
JH NSCLC 4k TR 9E . 5y 447 22 Fh A2 B 0ok A2
DT IR TR, HAR A SRS MRS « 15 98 S I Y

B3 %54l AS49 ANHLTHS R L
Fig.3 Migration and invasion of A549 cells in each group
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4 24 AS49 AHRLIT RS 2 H % MMP-9 . MMP-3 £ [ /K- LT

(xxs)

Tab.2 Comparison of migration and invasion number of A549 cells in group 4 and MMP-9 and MMP-3 protein levels

4 n AR B4 MMP-9 /GAPDH MMP-3 /GAPDH
C4H 6 203.10 +12.47 137.00 +10.79 2.15+0.19 1.96 +0.11
CIS 4 6 132.33 +£10.65° 92.60 9. 24* 1.48 £0.16° 1.27 +0.10°
Na,Se0; 41 6 128.60 +11.53° 86.33 £10. 82° 1.39 £0.15° 1.25+0.13%
CIS + Na,SeO; 41 6 85.40 +9.32% 49.20 +5.43% 0.96 £0.11% 0.83 £0.09%
F A 116. 607 89.271 60.353 111.571
PAE <0.001 <0.001 <0.001 <0.001

W5 C 4R, P <0.05; 5 CIS 41 [b4:, P <0.05

&5

£-¢H AS49 il ROS %8G R

Fig.5 ROS fluorescence comparison of A549 cells in each group

F3 441 A549 il ROS\MDA 4-HNE 7K-F &% GSH-Px iGHE AL (x+9)
Tab.3 Comparison of ROS, MDA, 4-HNE levels and GSH-Px activity of A549 cells in four groups

45 n ROS MDA( mol/mg) 4-HNE( g/mg) GSH-Px( U/mg)
CH 6 1.00 +£0.18 1.82 +0.25 1.17 £0.13 181.65 +16.04
CIS 41 6 3.73 £0.65* 2.51 £0.43" 1.65 +0.12* 179.24 +17.56
Na, SeO; 2 6 3.80 £0.74* 2.47 £0.52° 1.61 £0. 14" 185.63 +19.84
CIS + Na, SeO; 4 6 5.16 £0.45% 4.01 £0.39 2.57 £0.19% 183.71 £12.51
F g 60.577 30.804 95.485 0.162

P& <0.001 <0.001 <0.001 0.921

W5 C 4R, P <0.05; 5 CIS 41 [b4:, P <0.05

KPR G AR S, B R B AT 5 A e
AHFFEUEEE] Na,SeO; 7] LAMG 5% CIS Xt AS49 2 i 1Y
ISR, H Na,SeO; AJ LIAE#E CIS #5519 A549 41
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B2 D BRI B AR R T o BRAERR R 2
£ TE Na,SeO, BT T-/E HH ., A BF 5% 38 WL 4% 5,
Na,SeO, 1] LI A549 4i fdiF 4% FfR 2%, I3 o CIS
X} AS49 2 B IAE RS IR R

T e B AR i HAT B B A P 17 5
TR AR o R A T B 40 e
FIFEMR G ( S H KRR Z AR AL E A RS L

724 ROS, WG & FEHUREVE T o Na,SeO, HA TR
S AR AL BRI E 1, S A AL I AL B 2
— T RBESE & PR, Na,SeO, T LI 7E AR AE GSH-Px
WEPER TR T, I CIS 55 A549 41 il (1) ROS B ik
AL V5o Na,SeO; HE % 1 3 W R $h— = Hi 1k
A —348 J5E 14 3o 6% AL 85— B 25 F ( selenide anions,
HSe ™) AN BB Ak g HSe ~ , 76 I8 200 M P A i FHL B
H— 5 E AT AL R RBE R = ROS, 15 B
SN M 5 . W SRR g 2 W, IR O gt
Na,SeQ, A 75 2540 il 46 40 0 75 5 1 /DN BSUIGE JE 0, ik
GARGEIRAL . Wu 25 $5 1, Na,SeO, AEAL i i 2
A0 V200 L 40 T 336 TG 7 96 00 L v 0 s A R
1 ROS [P 25 B HEAH 56, SR T Na,SeO, M AL
il ot — 2R 5T -

25 [ Frik , Na,SeO, nJin5& CIS 75 A9 AS549 4 it
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