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Abstract

AIM: To investigate the potential mechanism of
exogenous nitric oxide (NO) induced apoptosis
of moderately differentiated gastric cancer cells
(SGC-7901).

METHODS: SGC-7901 cells were treated
with different concentrations of sodium
nitroprusside (SNP), which was used as the
donor of exogenous NO. The survival rate of
cells was detected by MTT assay. Cells were
divided into four groups: a blank control group,
a reactive oxygen species (ROS) inhibitor
(N-acetyl-L-cysteine, NAC) group, an SNP
group and an NAC + SNP group. Apoptotic cell
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morphology and apoptosis rate were evaluated
by fluorescence microscopy. Levels of ROS were
determined by fluorescent chemiluminescence.
Protein levels of Cu/Zn-superoxide dismutase
(Cu/Zn-SOD) were detected by Western blot
analysis.

RESULTS: SNP induced apoptosis of SGC-7901
cells in a dose- and time-dependent manner.
There were no significant differences in cell
apoptosis rate or ROS level between the NAC
group and blank control group (P >0.05).
Compared to the blank control group, cell
apoptosis rate and ROS were significantly
increased in the SNP group and NAC + SNP
group (P < 0.05). Cell apoptosis rate and ROS
level were significantly increased in the SNP
group compared to the NAC + SNP group (P
< 0.05). SNP decreased Cu/Zn-SOD protein
expression in SGC-7901 cells.

CONCLUSION: Exogenous NO can up-regulate
ROS level in gastric cells by inhibiting Cu/Zn-
SOD protein expression, which may be related to
the mechanism by which NO induces apoptosis
of gastric cancer cells.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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i P4 (reactive oxygen species, ROS)&4:
VRN EENES S FIHNEMERKEERE
T X, AR SR BE A KR O STE R & A 7
ML RN 7T, B CUIE SE 40 i I ROS/KF 13
B s RMERE T EER R T,

i) 2 A AL B AL B (Cu/Zn-superoxide
dismutase, Cu/Zn-SOD)E A=Yk Py 8 % A 25
T H HERE R, BB 2 G TT 90W 1
TEA™. NOR & il i1 Cuw/Zn-SODE F 13
AR N ROS/K, 121175 5 15 J 40 B I
T, H Ao SCHRIROE . AW TR NEPENO
L 40 NROSI 6 5 S H 75 5 15 s 4t M R T2 1
TELEHLH.

1 RS

1.1 HRESGC-7901411. DMEMK; 3%
. B4 IS HyClone A ), 0.25%E A
BRI & (Gibeco A F), SNPKN- B B 2 iR
(N-acetyl-L-cysteine, NAC)(Sigma/a &), MTT
R DAPLAFFIDCFH-DARGIRF(ZE =K
WA A, BEFRI(Thermo®RMK3), g% 4k
Wi A= PR K A R A 26 B S
(Olympus®RIX71-A12FL/PH), b #3¥% B
AR, 202 K6 M (Fluoroskan
Ascent®RFL), IWARZHEEHIR G HRAA,; &
REHE ISR R UM 5 T (BD FACS Verse™),
ZEBDAF]; ChemiDoc/F % R4t i Image
Lab#{4(ChemiDoc™ XRS+, BIORAD), 3 [E1H
RO,

1.2

1.2.1 SGC-7901 : #SGC-7901
SRR T EE IR I, A 10% 13T A2 A4 LT
1/10003FH L FIDMEMT-37 “C. 50 mL/L CO,¥%
FREPEE . R A KRB RF2-3 dEE s
FEM IR, 420 M S0 A A, TS 58.
122 MTT D (1)770.25% 08 (1 1
(TR AU AL A (2) TC B 46 14F FPBSIAT
B0.02(1000 r/min, 3 min); (3)IINIE & 10%H
AR E DMEMEB; 783, TR 2T, 118 (4)Lh2 X
10°Ay/mL% B R T96FLAR, 74N R 1L, fraifi
WHEEJS, & AFRRESNPO. 104 50 100,
200. 400, 600, 800. 1000 pmol/L)K)Hs %
H24. 48 h; (5)FFLIN20 uL MTT¥ (5 mg/mL),
HIFE4 h, IR, BFLI0150 uL DMSO, &
%10 min; (6)BH51X(Thermo®RMK3)ill 490 nm
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3\/40 ] SNP(200 umolll) ~ 24.10+ 2.31°  31.83+ 2.14™
SNP(400 pmol/L) 33.44+ 5.13' 41.02+ 3.53"
30 ¢ SNP(800 ymollL)  47.32+ 3.08 56.07+ 5.44°
NO 20 -
10 + °P<0.01 vs 24 h ; °P<0.01 vs SNP(400 umol/L) ; P<0.01
0 I I I ! ! ! ! ! vs SNP(8OO umoI/L) . SNP:
. ROS 10 50 100 200 400 600 800 1000
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B 1 REMRESNPIISGC79014BIRaYHIEISNPYERR24, 48
hiGJUE). SNP:

WA AL IR BE (ANMAE, T 540 i AR A 40 )
(inhibitory rate, IR). IR(%) = (1E 7 X} & 203414
-2 W) A B 2H P35 A )/ (I 5 R R4 P35 A -

25 (X I 2H ST 514 41) X 100%.
1.2.3 DAPI (DR T A

WP BRI, 37 °C. 50 mL/L CO, % 7: 46
R E; (2)F H B & AN EREESNPO. 200,
400. 800 pumol/L)H3GF=1, W E 48 h; 3)FE;
FR, 750 mL/LZEE [ 723 min, fIIA1 mL DAPI
et 57)(10 umol/L)i¥ H 30 min; (4)PBSIEHE3IX,
¢ 615 B 2 WU (Olympus®RIX71) T W 22 2 it
TR TF SO T 40 .

1.2.4 DCFH-DA ROS (D)
40 M2 AT 24 5L (2 X 10°4y/mL), #E5ANE
fL, 37 °C. 50 mL/L CO X537 M H24 h; (2)
FEEFEW, 105 mL DCFH-DA(10 pmol/L), 78
A3IR2A], 37 CHlEYE R Bi20 min; (3)TCIM0IE I KE
FEMETR3 K, BT mLXH R NAC3
mmol/L). SNP(400 pmol/L). &% ¥ (3 mmol/L
NAC+400 pmol/L SNP). R FRI(Z FIXTHE); (4)
9 A2 % H6 4 B4 (Fluoroskan Ascent®RFL)SE
RS U0 ST I 2 O PR 5 55 (485 nmBUK B K,
538 nm A T K).

1.2.5 S (D)X EUE
KW M LA2 X 10° S /mLEEF! T-60 mmi% 71,
37 °C. 50 mL/L CO B3 A ; ()40
T B J B e AN TR AR 7 1 S R VR B 48 he
NAC(3 mmol/L); SNP(400 umol/L); 3 mmol/L
NACTE 42 hJg, FHIA400 umol/L SNP; 5%
TR FAXTIR); (3)PBSEEF2K, #1500 pL
) BT B (4) 100 uL B T a0, s ul
AnnexinV/FITCHIS pL PUAWIRE], SR8
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H15 min, A-VZMIE AR i 220 B4 A
{%(BD FACS Verse™)f&ll.

1.2.6 Western blot Cu/Zn-SOD :
(DI T AP 40 S 85 1, Bradfordi: il
SE R AR E; (2)FEH]15%SDS-PAGE 7 & i
FIS% kA e, BAL EFESO pg, 70 B & AR
(3)300 mAERFLAE3 h; (4)EH I VIEPVDF
JB, TESY% MG 2F 9 2= 8 T 12 hy (4) 73 50l
PAB-actinPiAAFICu/Zn-SODFIAA(L © 100057 %F)
4 CHEEER; 5)HTBS-T(&H0.1%Tween-20
FITBS)EBE3 YR, A —HiETHR PHF & 2 i
IgG(1 : 5000F4%), =R E2 h; (6)FF LATBS-T
B3 E, FECL PlusBEUR EHI(PE0010)E
NBHTE 271, 7EChemiDoc) 1 M4 & 4t K Image
Lab#f4:(ChemiDoc™ XRS+, BIORAD) Fid 3%
Habr .

25 R Plmean+SDE IR, ity
HrHISPSS17.080 44, 2H 1] L 45 FH s 56 A B[R] 35
77 7(One-way ANOVA)7 T, P<0.05 % 7 H 4t
TR X

2 BR

2.1 SNP MTTiZE A 45 5
E7R: SNPH[HIHISGC-790 1 40 i i 1k, FLiZm
1l 22 23 B SN PR B2 1) - v 1T 184 5 (&1 1) b4 )
— A FEE S NPT 24 L (1% 410 1) 28 2 o B[] PRI HE RS 1
W B2 e B B2 gt 5 = U(P<0.01)(FR D).

22 WL R IR %
SIEHG ZH 1R 40 RO T SR A 0 v T R HL2E
BAH G L (F = 13.33, P = 0.000), HAMNET:
R 8 25 TR 1G DR T e HL % e e 4 [R) 22
S AFGEESE2, 3). FTR%) = (R
PR IATE T0) e BAn .

2.3 ROS AN [ KR il B 4 B /s e
MROSH R 45 R EoR: BEE I A HER, SNP
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B 2 FEBYREIERSGC-7901401248 hETMIERHVMBIRAETTZAS( x 400). A: ; B: 200 pmol/L SNP 48
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50 € d O control
T 0 NAC
40 b60 - Il SNP+NAC
. 1 2 ] ) W SNP
[0
S30} il 2,0 f
& 2 40
a L g
Q
20 - Q
o
S 201
10 - =
©
(]
E =
0 0
0 200 400 800 5 25 50

SNP concentration(umol/L)

B 3 RAEHYREIERESGC-7901401E48 hATNEAVLMIR
TR, P<0.05 vs ; P<0.05 vs 200 pmol/L SNP
°P<0.05 vs5 400 umol/L SNP . SNP:

LRI (SNP+NAC)ZHR O S it 7 5 0 i 2 184 5
(P<0.01); {HControlZHFINACH Z1JC B B AZ {L,
(P>0.05)(%2). SNPALEEAIS0 minkf, ROS/K
SPIRBIEAY, B b FEA A2 R 25 SNP
ZHL M i 5% 5 (65.79 £ 3.54) B I i T R R 4H
(39.08 £0.89)(P<0.01). TMi(NAC+SNP)4L4HL 7%
e E(45.234+3.21), EHESNPA{K(P<0.05), {H
T 25 AR 41(P<0.05). NACHL4H M %t
5EE 5 Controldl 2 F LR 112445 L (P>0.05)(F
2, E4).
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t/min

B 4 RERFIERSGC-79014AiERE 6t E AT NIELIROS
BYRCHABE. SNP 1 9P<0.05 s 5 min  ; %P<0.01 vs5 25 min

; 50 min :P<0.01 s SNP . SNP: i NAC: V-
; ROS:
2.4 S TR = I

TR TR, ARG RER: 5
ControlZHAHEL, NACAHAH MK TR TG B
A5k (P>0.05). TSN P4 g 2.8 1~ %(20.89%
+14.97%) I & = T X IR A (11.10% £ 1.57%), P
TN ERAWHE S E X (P<0.05). HH
NACTALEE2 h/i5 FEIISNPHF (EINAC+SNP4L),
YR T2 %(9.99% +6.14%) B SNPZH(20.89%
+14.97%)E T T I, BME EZR AT FE L

LRGE ¥
NO
NO

" NO

NO
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" hRAEE A QLuL QiLUR B Q1 UL Q1_UR
10°q 19 11.10 10° ;3 43 10.04
(sodium nitro
prusside, SNP) 10°F 10* L
< 5
NO Wo10° & 10°
N & |
10 107
10! Z| . Q1_LR 10" |Q1_ QI_LR
86.14 [Ful... | . 1.57, A1 el . 5.14
10 10° 10° 10 10° 10 10> 10° 10* 10°
AV FITC-A AV FITC-A
ROS cC _ _u QIR D QL UL Q1_UR
10° .19 11.10 10° 14,
NO 10* + 10*
< <
& 10’ - & 10° ¢
[ SR - o
& A 3
10° : 10°
10' QI_LL [i2[ QLIR  10'lQ1 ~
8614 '—:”4_,. | | 157\ 4972 e | ! 149\7
10 10° 10° 10* 10° 10 10> 10° 10* 10°
AV FITC-A AV FITC-A

Jaishideng®

5 REHFMERSGC-790140kR48 hATESNARBETRG ERBRREHAT, G TRRARGREET). A:

B: 3 mmol/L NAC; C: 3 mmol/L NAC+400 umol/L SNP; D: 400 umol/L SNP. NAC: V-

; SNP:

AR 5min 25 min 50 min

Control 40.31+ 0.66° 40.21+ 1.82° 39.08+ 0.89"

NAC 40.29+ 0.56 40.43+ 1.37 41.67+ 3.25

(SNP+NAC) 40.34+ 0.58° 42.85+ 1.80° 45.23+ 3.21™

SNP 41.65+ 0.94 45.64+ 1.08 65.79+ 3.54°
°P<0.01 vs 5 min ; %P<0.01vs SNP . NAC: N- : SNP: : ROS:
(P<0.05)(5, 6). FIANEMEN OfibAA, 5t 22 B i 240 i 2 A % 4
2.5 Western blot Cu/Zn-SOD i, S s S FT R B AMEEN O R H ] B

Western blotf il 45§ LACu/Zn-SOD £ [ &7 [
IKFEAE 5 B-actin® [ 2717 B K FEAE IV EU A R0
ControlZl 412.68. NAC41 420.61. SNP(400
pmol/L)Y4 ~3.72. NAC+SNPZ 45.70. SNP5|
i B #ESGC-7901 41 B N Cu/Zn-SOD H ik &
Bt HEZH BE B PR (7).

3 e
H BT A 78 2% WA A8 T N O X i 83 4 24 Jitw 25 1 A
BRI, HoE WAEDUR R P SNPA i Y
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e 4 R PR B L, AR ML AT A AR TR
SNPHR IS AMJEPEN OX 15 Je 4 it 34 5 AN T2 1) 5%
Wi LA S VB AE 1R 23 WL, 45 SR R LSNP ] 4] B
JESGC-7901 AU G5, HiZ 4l 14 2 7] & A
AR AP, X 5 IR A 70 45 SRAR A

I 94 £ 400 s, 15 4 48 P 0 o) 0 £ i 9
TR . A0 B VE T R A0 i AR AL 2 R
BE— RIVFHEM R, AFFROSHI K& R
i =g S g AN R £ N S NS L
STV o e T A R A R R A R R R — AN
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Control  NAC  SNP+NAC SNP

B 6 RENEFIVEFRSGC-79014RME48 hFTiEAHVLHIRE
T-%. °P<0.05 vs SNP . NAC: V- : SNP:

W E IR AR B 4 R BN
s kR 4LAN L, SNPIEH B aniunt, aTik
FRZ M 2R TIRSCL AR g, G
R R . g RS, BT R
SNPJI| & 138 KI5, X R SNPH] 5 B i
T R T

ROSAMNZ: 5 MR i R R A2, ibv] 25
S5 MR YR T, X PR A A R LT
ROS H & (1 FEM il gg 241 g Py ROS 117~ AE 7
LG EREARZE . R R Py s
1 UL B SR L T A e RE A0 i P 1
ROS/KF-#B B & & T IEH 40 . Schafer**SiF
SEVBRR O S BT iy 20 At /e L i A0 2R i A7
. ROSHLRARIE T SZ RN T 40 M8 2%
PG, HAEZWE R~ 35 S 40 B o8 T i 1E
ORGP R AEN O T
PR Y T I R R, PRIR R RLR A ROS
IKP- 22 B A N O FE (AR 4, IX R IHROS
ZE5NON GHMAIET:. ZEHALEP R R
BIROSHI /M S RFRIF T M4 e an i f ik
2. KB BT DCFH-DAW LW A ROS & 15
Z 54MEVENOTS 3 1) B 4 i Tk 1. &5
ROREMMSNPIER T B A, 4fIAROS
SR ETE; T4 SNPECGROSHIHIAIEH T B
JE AR, A ROSH FTFEAK, A& T2 Xt
FEZH. 3 0 B S NP AT 4T A 15 48 41 g 9 4804k 38 JiR
P, 5IRAANROSTE, MG & v REVE NG
WAE S, SIS RAR T T8 12, [FII % 3008 1E
TRT 2Rk, 4N WROSHE— B T, Mimife
BB TR, BSOS Rt R, B E
XTHEH, AR SNP R F Jos 4t i o T 2 B 2 T
s AH S IEEROSHNHI IR, SNPE S 140 Hu i
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1 2 3 4
Control NAC SNP SNP+NAC

CU/ZN-SOD . AN .

| —.

B-actin

e — — S

7 Western bloth U REIXFIIESGC-790148/248 h
JBCu/Zn-SODEBRIAKFE. 1: Control; 2: 3 mmol/L NAC;
3: 400 umol/L SNP; 4: 400 pumol/L SNP+3 mmol/L NAC.
NAC: V- ; SNP: ; Cu/Zn-SOD:

ToR¥G 2 TR, X — B B SNP AT A = 41
WIIROSHIKF, HZMRE RS 5 KBS
B R TR

Cu/Zn-SODsE — R AT HEMEN
148, At i SIS T B B AR
R, ~FAEFHLAR N IS B 3, PR A ARk
PR A T (IR O SE) [ i 77, i
ERFFRS . B R HH R 7 A
HEAERHP 4 iy B -PUE R RFROS
B 7 A R B AR P, — B FT R, 4
PIROSHIZK P4 2 08, T 5 & 4 i 7 %,
A T Western blot S5 E 5k, SNPALEEZH 7 41
Jfl N Cu/Zn-SOD [ 1) 335 & W] BAIK T X e
H, 1XFRBSNPH NG AN Cu/Zn-SODE H
ik, i L iRg RO S/KF, i B s
MRRET.

&z, SNP R @ i #1115 95 48 B 9 Cu/Zn-
SODE A MFEIE, LIAMBHAROSKT, fijG4
RIS, JE B4 T AR, AATHE S B
FEAIME T, W REEROSIEL R £ 8142 58
YA TR A%, AROS AT 3@ i 1 5 40 M JH T it
R E S FRRENEOEE. &4
WERRAGEE, Fs N 45, dES 59 &
AR TE A 5 I 78 TR BRAT T 2 B (1 9y
TRV I R K S i3k — 5 2R 40 B N R O ST 15
98 240 AR T R AR DG HLARL, AT AN O AR B R
PR 25 MDA A BE A I AR AR
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