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Establishment of a S-fluorouracil-resistance laryngeal cancer cell line and its bi-
ology characteristics

CHEN Jie'?, WANG Jia-dong'*( Institution of Otorhinolaryngology, Department of Otolaryngology, Affiliated Renji Hos-
pital, School of Medicine, Shanghai Jiaotong University, Shanghai 200001, China )

[ Abstract ] Objective:To establish a multidrug resistance cell line from human laryngeal cancer cells by 5-fluorouracil
(5-Fu), and provide a research model of drug resistance mechanisms of laryngeal cancer. Methods: A multidrug resist-
ance cell line from human laryngeal Hep-2 cancer cells ( Hep-2/5-FU ) was established by a high dosage intermittent in-
crease gradient method. The morphology and cell doubling time of Hep-2 and Hep-2/5-FU cells was compared; the ICy,
and drug resistance fold was detected by MTT assay; the cell cycle distribution and rhodamine accumulation in Hep-2 and
Hep-2/5-Fu cells was studied by flow cytometry; and the MDR1 mRNA and the corresponding MDR1-P protein expres-
sions were detected by real-time quantitative RT-PCR or Western blotting. Results: Hep-2/5-Fu cells was established,
which had a stable resistance to 5-Fu; Hep-2/5-Fu cells exhibited cross resistance to chemotherapeutic agents like cispla-
tin and vincristine, and its doubling time was prolonged as compared with Hep-2 cells ([ 31.25 +4.37 J hvs [ 25.62 =+
3.53 ] h, P<0.05). The proportion of cells in G,/G, phase was increased ([45.6+3.41% vs[30.5+1.2 1%, P<
0.05 ), while decreased in S phase ( [32.1+4.2 1% vs[52.4+3.6 1%, P<0.05) in Hep-2/5-Fu cells as compared
with those in Hep-2 cells; rhodamine accumulation in Hep-2 cells was much higher than that in Hep-2/5-Fu cells
([89.83+0.52 1% wvs[ 14.38 +0.48 [% , P <0.01 ); and the expressions of MDR1 mRNA ([13.69 £1.12 ] vs
[17.82+£0.61 ], P <0.05) and the corresponding MDR1-P protein were increased in Hep-2/5-Fu cells than those in

Hep-2 cells. Conclusion: The Hep-2/5-Fu cell line shows the typical and stable multidrug resistance, and may serve as
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a research model of laryngeal cancer resistance mechanism.

[ Key words ] laryngeal cancer;5-fluorouracil ;drug resistance cell line; MDR1
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5%[ R B LA 5-36 R "% BE( 5-fluorouracil , 5-FU ) K F
M ALTF I ROR A A28, Wi o AL 25 7=
T 245 1R 2 T R M 2 i A AT ke e s g i 245 L
A AR 2 2 WF I B e R 1) 22 24 T 25 1
( multidrug resistance , MDR )J& 5 98 4 il % —Fh it
ihIga 24 7= A ik 24 P A RIS >0 X6 JE Atb Z2 Fh fid
2y 5 S 27, DR e MDR i i 6 T
FURIOCHE . HENT 2 24T 245 40 i 2R 2 IS iR 22 245 T
GPEAERT . AR SER R 5-FU Rk B2 08 i 1ok
S ) 2 24 VR 55 A N N R 22 24 T 25 A L 3%, LA
Hep-2 40}y 26 AN, F 5-FU 3557 A it 245 4
B Hep-2/5-FU, LB 73 A1 P & 22 1) 1) R 1 22 5t
20 T i 5-FU X i I A 48 i 2 AL ) B HC TR 25 4L
il R P FER

1 RS

1.1 £FXHA

0 AR AR Hep-2 AAR 2R bR} Be 40 i == 42
fit. AR Hep-2 ZHAEIN A 10% /N 1LY 5 %
% 100 U/mL Fl§E% K 100 pg/ml ) RPMI 1640 15
FEW B 37 °C 5% CO, LRI /Y 1% F6 48 vh ks
7%,0.25% IR FIH A

£ #7698 ( vincristine, VCR )\ it 41 ( cisplatin,
DDP ), — 1 3 U M 5 ( MTT ), — F 565 AR DM-
SO ) WAk P BEC PL) 2 % 7+ B ( Rhodminel23 ) Il [
Sigmna /A 7, 5-FU W [ Lic 2%, RPMI 1640 15 3%
B NI KR R A Invitrogen 23 F] , MDRI
LA H Chemicon 2y H) . PVDF A F Millipore 23
Al SEAT P E B PCR G & M CapitalBio 23 A .
SEES T ET A S FE Invitrogen A Fl G o
1.2 AVRJES-FU mshimib 269 5

RO KA Ko 30) Hep-2 400, AR BE = 5
10°/ml, 80T 96 LAk , BFL 100 pl, B4 5INMA 5-
FU BALEARF 200 wl, B2 s Wk (10,20,
25.30 pg/ml )i 6 NEEL, —NE AN EE
72 ho BALIMA 5 mg/ml () MTT 20 wl, 46525555 4
h, B FLAI 200 wl DMSO, 4 490 nm A6 035 4 0 5 4%
FLAEE A D) A — Rk B 52,
HIR(% ) =(1 - 254 D {EH/ AWM BRAL D {8 ) x

[ Chin J Cancer Biother, 2012, 19(2): 201-205 ]

100% .

SR RS2 R 1 i K 5 i 20 38 1 245 W) ok i
5K Mg A0 MR AR JLAR Y 10% B 28 1 3 85 R B
Figt o MRELL L MTT 3802558 Al b 44 B i ik
JE TR 4IRR( 10,2025 .30 we/ml )Y 5-FU 2EEEM
IR . B 5-FU IAREFREE Tl L e A T i
FE R B HRR B A M A AT B . R B4 K 5l
TR T /B3t 245 240 i, P25 AT 254, 1 PBS W
TV 3 i, 7E OB SR M P Ak S 5 | fifi ) A 4 M PR
B ENEH ARSI, FRRIMA A —Hk B2 kg7
243 3 ~5 W T N —RERNIES . Wtk E
(] B 0 245, 28 W 55 I 2 v i, 28 5 AN Tl vk JREC 10
pg/ml 24 h.5 K—20 pg/ml.24 h.5 K25 pg/ml.
24 h 4 K—30 pg/ml 24 h.3 ~4 WORMZALH, 2L
T ELA T 2457 1Y) W 98 20 B AR Hep-2/5-FU , Hep-2/
5-FU #ffa Al 76 % 5-FU WK EE R 30 pg/ml AYEE IR
K,

1.3 MTT 52 25 4 g B Rk

PEHO K A= K Hep-2 4l il &% Hep-2/5-FU 41
i, PR BN 5 x 10*/ml, 38T 96 FLAR, 45 1L
100 wl, For5IINA 5-FU K FHmk S 0isn 3 #ibyr
259, AL AT 200 wl; BELA A0 5 M Lk B2
BREE ,—~25 I B & A 25 vk FE AR 3 AP AT 1L
FH L MTT B TR A — R A I 5.
HRC% ) =1 -2y D (EH/ MMt ELH D ) x
100% . AR5 B L BIHEITR 5-FU A & K & Hr
B4 2 K e B 1C,, S 2538 %0 R, RT = 1C,,( fiit
2540 )/1C,( EARZAE ).

1.4 A& G0t ) a4l 2 R 2m 0T A& 5 W UL

BOeH g K3 Hep-2 & Hep-2/5-FU 41 , 144
A5 x 10%/ml, B 2 ml 4R FEFD 2 24 FLES
Fib, BT 37 C.5% CO, WM N EE 9%, & H L3
FLANMEIT B, M, E L2 WK 7 d. £ Patterson
AR BEAR AT 38 B [E] ( doubling time, TD ), TD =
t x 1og2/( logNt —logN, ); N, : ¥R AN HIEL , Ne - R 20
OB, 02 Ne-N, BFTE] (30 B O GBS U4 24 41 i
Hep-2/5-FU FIEAZI L Hep-2 MITEA 22481k
1.5 AKX&AR5H Hep-2 #2 Hep-2/5-FU 2 fitL A
R MmN F A ERL

B 1 x 10°/ml 40}l Hep-2 Fl Hep-2/5-FU
M Y AR IR R, 12 000 X g 5000 5 min J5, F 25
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BigR gk, A 300 pl & 5% A4 i A9 PBS Al
700 wl LK LEE, —20 CHCE 24 h, B0k RiE, 1
ml PBS {HPEE L, 25 EIEEMA 1 mg/ml A RNaseA
100 wl,37 C/K¥# 30 min, A 100 pg/ml & PI 300
wl, B AL CE 20 min, LA 2CAR A 14 T 40 S5 3 4
Bro

BT ml %2 x 10° AR SR AR, A S
mmol/L #) % F}HH 2. 5 wl, 37 C M EF 30 min,
12 000 x gB5.0> 5 min, 3¢ A BEFRM , LB 55 72 W0k
FANAMG B P Yk, 37 CIEE 10 min, FELLHT
R SR ILVR U 1 W, AN R T 0 B IR AL AR IR
A LS A I 40 6 P 1) 25 P B B AR
1.6  Real-time PCR # | Hep-2 #= Hep-2/5-FU #a
Ao MDRI mRNA %9 %A

JH TRIzol $2HX Hep-2 H1 Hep-2/5-FU 4 ifd i)
RNA,BHMMOERE T E B RNA W . b b 72
J5 #5417 PCR. MDRI 51%"7 . forward 5'-GCACTA-
AAGTAGGAGACAAAGGAA-3',reverse 5'-TGACTCT-
GCCATTCTGAAACAC-3'. Actin 5| #J: forward 5'-
CATGTACGTTGCTATCCAGGC-3', reverse 5'-CTCCT-
TAATGTCACGCACGAT-3', PCR JZ i 414 h 95 C
10 min,95 C 5 5,64 °C 20 5,72 °C 31 s, 4k 40 MG
. DL Actin HINZ . PCR I AR FPE 8 o 7=
Pt 28 #E 47550, MDR1 mRNA AR 4 5 B AR 3
/A\it 2 - A( ACt)_H‘ﬁO
1.7 Western blotting # Hep-2 #= Hep-2/5-FU %m
. MDRI 3R % Aoy P ¥ & 09 &k

I A 20 T vk 24 f# Hep-2 A1 Hep-2/5-
FU 202 30 min,4 °C 12 000 x g B5.0> 40 min, B F
-80 Cfitiff 4 M, L3 M Bradford 72 %2 £ ¥
B FESN 95 °C A8 ME 5 min S5, &L EFE 60 g, SDS-
PAGE J5 5% l55F PVDF 5t I, H 4% Wi g W% %)/ TBST
R N EMAPURE 1.5 he BPT P EH—P( 1: 1000 )
FH 4% AR W3 K3/ TBST i B 5 4 CWEH PVDF it
( MDR1/P-gp 1:400 ), TBST V& 3 ¥k, &K 10
min, ZRJE A SRHT L 40 1:2 000 ), Z I T #5 K0
B 1 h, FK TBST PRME 3 ¥, 41K 10 min, ECL
5, BUR AT ASCE f B ik B AR XL
1.8 %itza

SEEBHEH « + s 3RO, R SPSS10. 0 Giit#
A PIREAR BB T ¢ K. P <0.05 8¢ P <
0.01 InEFHAGRIT¥E L.

2 5 R

2.1 Hep-2 % Hep-2/5-FU 0 i 64 45 ¥ B &) B 2m fo,

&0 T

SEANMY Hep-2 STt 25 40 Bl Hep-2/5-FU [/
B E] 4350 A 25. 62 +3.53 )h FI( 31.25 +4.37 )h,
T 245 240 L P9 A A A 23 A 4t R 12, 40 A% 3 B[] S
K(P<0.05). HILAI U, Hep-2/5-FU 4 fif A+ 1
B AL ) 0 U, % ) A, X A 245 1) U
PEIRREAR . DGBE T T 24 20 i S 2% 7S 40 1t 35 s B A
K, Hep-2/5-FU 4 Jitd B 44228 AR 5, 4 it P ) Ak
W2 WBERE ) R A Mt B 1),

El1 Hep-2 4ABF0 Hep-2/5-FU AR AHILLEN %250 )
Fig.1 Morphology of Hep-2 and Hep-2/5-FU cells| x250 )
A: Hep-2 cells; B: Hep-2/5-FU cells

2.2 Hep-2 #= Hep-2/5-FU #mfe 84 it 25 5 0L,

Hep-2 1 Hep-2/5-FU £ Jitd i) it 24 155 8 0L 26 1.
5-FU K387 B B 40 %) T 24 48 25053 ) /& 25. 97,
5.23 }% 8.02,UtHH Hep-2/5-FU 4ffI%} 5-FU A /&
fiif 2444 , ELXTH AR B0 T4 25 225 44 B A FIAIL AN [
FIBRE 25 = A TR [RI AR BE A T 240 o 25 SR U PA
Hep-2/5-FU 4i}ig A MDR $54: .

%1 Hep-2 71 Hep-2/5-FU AT Z5155( x =5 )
Tab. 1 Multidrug resistance of Hep-2 and
Hep-2/5-FU cells x =5 )

IC,( umol/L)
Cell

5-FU Vincristine Cisplatin

Hep-2 0.38£0.023 1.13+0.031 0.36 +0.049

Hep-2/5-FU 9.87 +0.021" 5.91+0.040" 2.89 +0.110"

" P <0.05 vs Hep-2 cell group

2.3  Hep-2 #= Hep-2/5-FU %8 it 2 2, JB) #A % 40 i, A
Z 60 E AR

20 0 JE 3RS 235 SR 32 2 ) R, Hep-2/5-FU 4
1% Hep-2 4HMLAY G,/ G, W40 M Lk 5l 7 &5 ( P <
0.05 ), 1M S W12 At b A5 I S R AIR( P <0.05 ). F Utk
A DL, Hep-2/5-FU 40 il % Hep-2 40 g A= < 3 JiE 22
%

TSN AL ASCR I 2 Hep-2 4HAL Y 2 F1BH A 210
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1378 25 T Hep-2/5-FU 4] ( 89.83 +0.52 )% ws
(14.38 £0.48 )% ,P <0.01 |, 7] W, Hep-2/5-FU 4#
HL P92 IR & BUR T Hep-2 4, 01 Hep-2/5-
FU 40 MRS B0 22 09 5 P el A0 A P R s, 4%

3 SAORF 7 4 L 75 24 ) A 200 B P R D, ST B s

%2 Hep-2 #1 Hep-2/5-FU 4RI AR EHA 9> #al % )
Tab. 2 Cell cycle distribution of Hep-2
and Hep-2/5-FU cells( % )

Cell cycle distribution

Cell
G,/G, S G,/M
Hep-2 30.5+1.2 52.4£3.6 17.1£2.1
Hep-2/5-FU 45.6 £3.4" 32.1x4.2" 20.3+2.3"

" P <0.05 vs Hep-2 cell group

2.4 Hep-2 #= Hep-2/5-FU #& . MDR1 mRNA & 3
Yah P ARG KA

Real-time PCR £5 2 i 7R( 4] 2 ), Hep-2/5-FU 4fi
Jfi MDRI mRNA f9 Ct {5 P &K T Hep-2 40 g
MDRI mRNA 4 Ct {H[ (13.69 £1.12 ) »s (17.82 +
0.61), P<0.05 ], KN Ct {EHAAK, mRNA HIFHIX}
IR, T LA Hep-2/5-FU 488 MDR1/ actin mR-
NA [AEXS 35 5 01 5 %5 T Hep-2 4L, Hi st ml O,
Hep-2/5-FU 4/l MDRI mRNA B i & T Hep-2 40l
W MDRI mRNA (363X,

Western blotting 35 UE MDRI Zwti% (v P M H
IK-, 45 5B 18 2 ), MDRI 4wt () P BE4E 1 7E
Hep-2/5-FU 4 HE N £ 15 5 T Hep2 4HAE. ik
AL MDRI 4t i) P EEE A YR IKIK 5 MDRI
PCR 7KV AH — %, FRIKIESE, Hep-2 1 Hep-2/5-FU
Wi ] MDRI 4t P BEE I RIAH E R,

GAPDH

1 2

2 Hep-2 % Hep-2/5-FU B
MDRI1 4B P #EE AR RIE
Fig.2 P - glycoprotein of MDR1 expression
in Hep-2 and Hep-2/5-FU cells
1: Hep-2 cells; 2: Hep-2/5-FU cells

3 it

37 S - 5 MR M Sk 200 40 B DS b R 2
— ST RIS R AR A T TR VIR B TR R
FHILREIRYT IR S R R TR AR A OCHE . (AR
FIRES B 22800 2 e ], 15 A, H 32
IRz — 2 AT 04 % W, JHE v e 2 B X AT 259 7
A TR 24 PSR AL S WA T2 B SRR 0 R e i 4 i
it 24 ML B A2 AT TR 9 (R B 0 o FEARSINEE ST g
T} 245 240 Jt ok 2 BF 5 8 Tt 245 19 &4 i, i ad xf
MDR & AALHIRRFST , LAAE S0 R B AR e B 5 Y
M7 T BRI A B A R L

ST IR T 24 20 vk B B A A A ) S
R T T LS RN ARG I | 4% 1A T 4 1) L R R DG
U SEE VA AR A, O SCoh B AT 25 )
FERERY . B 4 I Jo 1 2 200 B o R K i S 42
FZBE K 5-FU Xof Jied 4 i SURK 175 S TR , i A
2, HAR R/ IR S i 1 N4 2845 2 1 bk

AR S50 SR FH R kR 30 1 3o 1 1) B 245 24 ST
T PERERRE AU 5-FU T 25 400 R Hep-2/5-FU 4
JL, ELXTH B0 R 45 4548 B AR FABILTRIAS [/ At
PR A T AN AR B B i 254 , B Hep-2/5-FU
YA EA MDR R, & BF 5 06 g it 25 P ) 20 A8 A5
T, AHESE 2 B, Hep-2/5-FU 20 g 14 435 185 1) (7] 4
Hep-2 4HMIAE K , Hep-2/5-FU 4 g A= K 18 48 348 25
SN, s X AT 25 W i UM IR AR, S
TR A Hep-2 1 Hep-2/5-FU 4 Jifd % 1+ 1]
(5 FUE O, 78 Hep-2 40 A 28 1A BH 4 30 55
T Hep-2/5-FU #iiffl. A#FFIH Real-time PCR J&
Western blotting 43517 %& K M 25 FH BUKE A Hep-
2l Hep-2/5-FU 4ligh MDRI it () P B A 3%
KTEML . 45 R UGIESE , Hep-2 1 Hep-2/5-FU P ##
BORKABEZES, WK SFHET MDRI 4t
) P OE B 1R 3R TR R 35 B IR R 22 2 T 24 1 QA
FEl A1 M 56 SCRRAR 0, Wk 93 240 P 4 40 MDR1L
St () PO B (G ZR 3K, vT DL A 20 g ) i 24 1
IR AT 2 BT R

H AT E M A MDR 2 3647 7712 R A F
G2 SEBTHAL AL 55 : MDRI 1R R o4 B 14 P-
WEEE 0 BE 2238 5 2 25Tt 25 A0 5C 28 M1 ( multidrug re-
sistance-associated protein, MRP ) &3R4 il ; 20 B H K
( glutathione , GSH )4 i 14 fiff 25 il 22 46 16 M35 n 5 2%
PG C 284k ; DNA & Z AL 3G 3 ; DNA 4R b 5544
il o B DB PR R A AR A R AN,
P-BHER 2 —Fh ATP BEEAKHIE , BEUSHS 259 th 41
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P HE L2 S 5 SOR 0 40 B BE 25 W e A0 A Y
Rl AL, ST RON T2 2K, 32 i 24 200 7™ A i 2
(R ZLRAR o BT AR AN B h 25 9 SN i 0 o mT
T 40 6L P 2450 SR AR 1 0, DT A 250~ M s 4 L
(ELF g 200 Jif 7= A Tt 24 1 4 AL ) 22 O T 1
Hep-2/5-FU 4HiE 14 % 25T 25 ML Bk MDR1/P-gp i
JEFRIRAL AT T HABHLH R ABFI
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