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Abstract

AIM: To investigate the mechanism of resistance
to 5-fluorouracil (5-Fu) chemotherapy in gastric
cancer cells under hypoxia.

METHODS: The proliferative activity of
SGC7901 cells was determined by MTT assay,
and the half maximal inhibitory concentration
(ICs) of 5-Fu under normoxia and hypoxia was
calculated. After 5-Fu at a concentration of 1Cs,
was incubated with cells for 24, 48 or 72 h under
hypoxia, the percentage of SP cells was detected
by Hoechst 33342 staining, the expression of
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HIF-2a. protein was detected by immunocyto-
chemistry, and the expression of ABCG2 was
detected by fluorescence immunocytochemistry.

RESULTS: 5-Fu inhibited the proliferation of
SGC7901 cells in a dose- and time-dependent
manner under normoxia and hypoxia. The ICs, of
5-Fu under normoxia and hypoxia was 100 mg/L
and 200 mg/L, respectively. The ratio of SP cells
in SGC7901 cells was 1.87% under nomoxia,
and significantly increased after induction by
hypoxia for 24, 48, and 72 h. Treatment with
5-Fu had no significant impact on the propor-
tion of SP cells under normoxia, but gradually
increased SP cell proportion under hypoxia. The
expression levels of HIF-20. and ABCG2 proteins
in SGC7901 cells were lower under normoxia.
Treatment with 5-Fu had no significant impact
on the expression of HIF-2o and ABCG2 pro-
teins under normoxia, but gradually increased
their expression under hypoxia.

CONCLUSION: The mechanism underlying
the resistance of SGC7901 cells to 5-Fu under
hypoxia may be related to inducing HIF-2a. and
ABCG2 expression and promoting stemness.

Key Words: 5-Fluorouracil; Hypoxia; Cancer stem
cells; SP cells; ATP-binding cassette superfamily G
member 2; Hypoxia inducible factor-2a
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ZR: WAAKAT, 5S-Fusj Zab . A EK
AP HISGCT901 48 AR 3g 5, H1C, Al
4100, 200 mg/L. % 2. F SP4m A yets] Ay
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Tl 40 A A B ) Ik, HERE T A0 R 404k
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1.1 #4F NERE4EESGCT901l A1l AR =
SRR 5-Fulhy b il 2R i 250 A7 B2 ]
A7 EALET(CoCL) I T35 [H Sigma A /] ; RPMI
164055755 . MTTHIE H 2L [EGibconvl; fif):
M3 (B VY ZETT); HIF-20. ABCG2% FilEHT
. DR IRRIE LA DT RIg G & SP-9000 5 2 21
AR &I 0 R AP AZ S DR AR B 2
Gilatin

12 Fik

1.2.1 fmie3Eic: N E 40 kS GC790 144 T
100 mL/LIGZF IS . Ha %, MHEFIX
10" U/LIYIRPMI 164055753, #37 ‘C+ 50 mL/L
COIEFRAA N 1 AL ARG TR, A E R FICoCl,
(AR FE 9150 pmol/L) FH TR HUU I8 A (IR SEU PR 5%
1.2.2 MTTHM Z % A A KA TFS5-Fust B /& 2
Rl oy 3% 78 4 ) 0 IO FCAE I 40 i, L2 X
10Y/L 1Y% B B hh T 96 FL S FR 0, A FLAARL K
200 pL. 43 ki S ARG AU A, AR ARU 4R AR5 4 DL
BEJ5 23 5 NN C o C 1, F0 A ] ¥ FE 1) 5-Fu(25

50, 100. 200 mg/L), %% A A ICoCl,. 1
37 C. 50 mL/L CO 5754 57724, 48, 72h
Ji, R RATOE IHES 72, FEALINAS /L MTT
F20 uLRUHTEERT FRAL 180 L, 4kLLEE R4 h; W)
S, I\ EETEA100 /AL, $%3% 10 min
RO, TERERRAX T LL490 nmipk K I A FL I
W REAME. 40 M AR = O JRALA -5
5 FLAME )/ A LA X 100%.

1.2.3 Hoechst33342 4 &, k4 M S-FusH K 2. F
SGC7901 m FLS P m L pb 48] 64 % v IO S04 K-
WISGCT7901 %2 X 10* /LI 40 i ik vk, BFAL
0.5 mL, MINJHCA o5 35 244N . 1303 4R
g1, AL, RS IIANCo CLAN - E bl vk &
[15-Fu(200 mg/L), #4041 HUF 2k B 1
5-Fu(100 mg/L), /Al 7724, 48, 72 hjg U
A0 HC Jr, PBSTE, ¥ TR [ € 13 min. 41 €
JrIIAN0.1% Triton = HE 20 min, HIAE &
Hoechst33342, 37 Ci## 0% 30 min, PBSPYE,
5 FHIPBSE . (515 96 BREE P, 1+
SPAH T v L 451

1.2.4 %,9% AL 3 i MES5-FusH K & T % 49
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%1 ANENE. RERES-FUEEAHES N WSGC7901MIBIETEE ISR (A mean + SD, = 4) LRSS
B A A ABCG2

24 h 48 h 72 h
>F [ BE [ EE [ BE
0 mg/LH 0.839 +0.005 0.781+0.014 0.839+0.0056 0.778+0.008 0.840+0.002 0.778 +0.009
25 mg/LZ8 0.819+0.031 0.744+0.005 0.716+0.009 0.618+0.011 0.700+0.013 0.578+0.011
50 mg/LZH 0.775+0.008 0.713+0.005 0.646+0.009 0.536+0.013 0.600+0.010 0.485+0.010
100 mg/LZH 0.733+0.013 0.672+0.003 0.576+0.006 0.417+0.007 0.498+0.012 0.330+0.011
200 mg/LZH 0.644 +0.071 0.608+0.005 0.431+0.005 0.213+0.011 0.311+0.009 0.159+0.014
FHIF-20k ik 4 41R 123, BUR& 0 e 80 o
Fr, R Gh B IHIF-20, DABSGL{A, JiiK, 0 —=— 4R
AU, R ORI D]
R BITERE I, LAPBSIOS— Ll BItExt . & 0]
LA HIF2aMIMES T MR W TR: = 5
TSR B K Fl Imagepro plus &5 20 Hr i 44F, 20 -
S D H TF-2 00 BH 2 40 B 113 A MR, DA TR) 422 e ke 10 |
HIF-208 [ 0363 B, HFICLM. 05,

1.2.5 %98 % 2k m 5-FusH{& 2. F B % @ it
ABCG2% & 89 £34: 4r 41 [A]1.2.3, F 40 e F 4K
HIANO.1% Triton. tL=FI0LY, —Pid CiEAL,
I FFARAC L 2Pl gG, 37 CHREEHEE L h,
PBSHE, &/ HPBSHE fr, 9806 WAl - use
FEA L O R BE VR RORS B 40 Ji 583 D) A S B
PEXT I, DAPBSACEE— A h BIMExT I &5 40
5E : ABCG2FIBH P 45 ok 41 B R IR 21 (4 758 .

St AR v VRN ST R Fmean +
SD# R, MTTHINT R B4, 411m) Hie ek
9o LR 285 2240 M, S A SPSS17.043
T, P<0.05 4 g it 7 X

2 R

2.1 IRERFE T R R AR JES-Fusk SGC7901 4m it 3
o e AIRSEIAEE N, ANFEREES-Fuff A
[ S 1) J, SGC 7901 4H Mt (1) 384 G M 48 85 v T
N IRAL(F = 3544.12, P<0.01). fIRAFREL T, A1
[ % B2 1 5-F u 52 B[] A6 P M 41 IS G C 79011 48
JfI3E5H, 15 148 hH BB A% B % =124 h, 72 h
N 148 hy AN[A] MR (1) 5-Fu S 5] e Al b 1)
HISGC7901 40 a5, 50 mg/L4H = 125 mg/L4L,
100 mg/L4 = F50 mg/L4l, 17200 mg/L41 3 ik
F 1100 mg/LAL(HAIP<0.01, 1), 40 e LRl
JE #148-72 WAk T X B AE KM, A AR AN
WPERS5-Full FH T-SGC790141 /1948 h iy 2E K30
IR BN (R4 20.57% 31.11%. 46.40%.
72.62%; R4 14.15%. 23.00%-. 31.35%.
48.63%); #S-Fuft# F FKA T XSGCT790141 i
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1 {RE T RERENIS-FUER48 hiG3ISGC79014RIEHY
IBIEHIHIZR. 1: 25 mg/L4H; 2: 50 mg/L4H; 3: 100 mg/L4H,; 4:
200 mg/LZH.

FIICs, 73 %1 4100 200 mg/L(F1).

2.2 Hoechst33342% &, x4 M1C,, 89 5-Fusf 4k
Z.FSGC7901 28 B SP 2w it vb 45l 89 % vl ¢
BB Mg A W, SPA R AR RZ R, IR
TEBE AT, KA EHIRG. HESGCT901
ZHoechst33342 44 (0 J5 U 1% SAR G 11 Lol
1.87%. %48 F1CsHI5-FufE 24, 48172 h),
SPAI i b1 JE W 5 AR 1k, R4 F1Cs[15-FuffE H
24, 48172 hJm, SPYHMILM) LGB, F3 )
$93.36%- 3.64%- 4.00%, 5 [FIIa] 557 ()i A 21
ML, ZRrBAg 2B (e = 3.215, 5.667.
4.286, ¥JP<0.05, [€2).

2.3 % b AL S 4 &k LRI Cy 89 S-FusH K 2
TFSGC7901%a Mo HIF-20.% & £ A 69 % 355 N
HIF-20.8 [ 2K FERIL, 1CS5-FulE AR
IS 18] 5 HIF-20 8 1 R R IE o W B AR, AR
5& T, 1Cs [f15-FufE AN [FI I R] /5, HIF-20085 111
FIKZHIE N, 5 AR SR A L, 2
HYe il X (H A FA1H0.319+£0.007,
ICsofI5-Fuff: fH24. 48. 72 hjgAME W] 481k,
MIREUINICs, Y 5-FufE I EA{E KR : 24 h 0.585
+0.017, 48 h 0.7800.012, 72 h 0.824+0.014,
F =344.659, P<0.01, |X3).

2.4 R F IR AL F B A M1 Cs 0 5-Fust1k
Z.FSGC79014m it ABCG2%& & & A 69 %5 ve)

R HIF-2085 — A~
Ak R, KA
i@ it -FHIF-20-
ABCG2iB % % %
K F BT m
foL6 % 2t zh.
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A& LT B 4K5-Fu
o AN B E
Hw BT LM
)T Ak 5 AR A8
it $HIF-20-
ABCGiB % # &
ik, AR Y 40 e
W F tm AL £

B 2 HoechstReEM 4 BN HEIRERYS-FUXHES, TSGC7901PSPARBEEBIRISZIA( x 200). A: 100 mg/L 5—Fuls & lEH
48 h4H; B: 200 mg/L 5—FullF22/EF 48 hZH.

[ =y P & B
; F ». 5 -
. @ & & - . =
& .i"‘ : & . L ’. . @ o | ‘* ’ iff
2 X : 8 3 v . & : % g 5 2 ’
" @ & s % ) o ¥ - & . 7
; $ - Y g .5 = \ . , ™ .
& & " - :' - % £y - ; |
s B . A . . - .
§ \ Y 2 . — ,"’ w

B 3 %EZEBEW%—‘E’F@?JHUSGCWO]iH]BEIHIF—ZaEEB’ﬂﬁiﬁ( x 400). A: 100 mg/L 5—Fuis A /EH48 hat; B: 200 mg/L 5—Fuffk
SHVEFI48 hafl.

B 4 RARBMRLSREMNNABCC2EBNFRATISPMIRELBIAIEK( x 200). A: 100 mg/L 5—-FuF EE/H48 hd; B:

200 mg/L 5—FuflXE/EFH48 hef.

. FABCG2E [ AR K -5, 1C,,5-FutE ]
ANFII R ), ABCG2HE A [ RA T B 281k, K
AT, 1CsIS-FufE -HIANHIE ] 5, ABCG2
B M RIK B HTHE N, 5 R IR A A L
], ZrAagit e X(H A FA{H0.30410.015,
IREINIC5o 1 5-FufE FH JEAE KK A : 24 h 0.464
+0.039, 48 h 0.599+0.024, 72 h 0.781+0.017, F
=301.496, P<0.01, [¥14).

3 111E
H T 96 200 T ) DR R R I A A A R AT R

S, SR I R A S e b Ol A A R AR X
B, AR R AT HRBUR MR A7 2R I
FR M 2R 29I R PO R AR AR
B AR AU B T 5 5 bR 41 e = AEHIT s, 0
FGHIF-1. HIF-2RIHIF-3. HIF-27E L35 4 K
‘i IR e A R R R . HIF-
2002 HIF-2 /) By GEPE WAL FyE YRV FE, HHIF-
201 02 e A M 1) I A A e AR 2R A
B KOS Ak I7 P DIAH S  ghAh, AR T
TECE A A TR e, 3R MR T e B ) K
41 Hoechest33342/2 —Fh TR MEDNA 45 & 4t
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B, AT CUgE R g MR T S DN AGE &, 5K AN
WoR R R R R4 R e, 35BN
TEA0 i JE T, 19964, GoodellZ5E7E J]
Hoechst33342%¢ G4 R0t /N el i B8 3% 1041 i
HEATAS IS, R IASE0.1% 1) — /N4 i 2 4
SR AT AE 40 R B 1R — 0, At AR T R 4
Pk g SPAI L. Kondo 5P d5 5L 7E K e Jo e 41 it
RCOT 1 e KT IR & b SPA U A7 7. i
TERAL Z M IR 40 i R v #ROR I T SPAN Y, Atk
TR B BRI 2 1) 2 386 5 8 R, DR ol
SPYE R % T AN M bR 2 —, SPANM v LL{E
b i i L S R
AR Z W FTIRIE, SPAN I A2 Mg 2 2k
KRR R BRI BRI, Das
SESURGE, AR 2 S A R 1) S PN LT B B
A HL 2 S ES PN P 1. Sl T 5T
R, AR A S T A HIF-20-ABCG215 5
T PO A5 A bR A BCG2EIE R N, A
17 A2 33E S PAH i Ak T2 73 4 RS FH 3 51 S P41 i
ANHEZIYIIIRE ). FLIRIE T 24 25 11 [breast cancer
resistance protein(BCRP/ABCG2)]/& 5514l ik
A EY) KRR A, Pk —EHN+
AR ED". 5 ST L S-Fubt R RS A L
TIPS W], IR AR nT B S-Fulfi i s
TETEUL BRAh, S-Fus g A RS Sk 2, X4
H 85 AN LIS AT 30015 ., CAS IR 4 P d5e £,
AHF TR IR, AR AL, n] 5 2 (2 g S PN
Jio i B 5 S HIF-200. ABCG23E A%, S5
A AL LE R BT, X5 RO R 2 0 SR
FH— 2202 FOP LA AT RS IR SRR B (R S P
i M 48 K35 S R 41 R HIF-2a-ABCG2K 1A
BT 0% AREEOAEE I 5-Fu St I )R 5 5
FHHISGCT01 40 Hu kg 5, 15 54 A 4LAH L, L4
HIE RS, 10T B SR EABC G23R A T
A G ARSI N, BEAG S-Fuff FH I IR 1) 42
K, SP4II )LL) e HIF-2a. ABCG2E 111
KB HEGIN, 5AAALI TR) LA S B S
TR . X5 KRS R R IE, FRAFI
G4 s 2 SRS PAN i #5155, SP
0 i ELAT 1) 55K IR AN HE 2540 68 70 RIT Ak R A X
Tt JE ) 4 ) O S O T s IR 2 e 0, 3
& FHURIK b B AT RO R R 2 —.
B, FATRIBE G RN, A A7
5 2 TR R - 41 B bR S S PAN Y, IR SR
Be R IX 240 i) L 3 i R vE e R i S B T
J A T7 HEPT. BT SRS PAH i 1] (1 1 15
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