522 % 55 9 WA i [E EE Sp LR Vol.22 No.9

2013 4F 9 H Chinese Journal of General Surgery Sep. 2013
XEHS: 1005-6947(2013)09-1158-05 . R EEEFZ -

R AR R PR E I B iR E R (i fn e h BY
mEHIEE AR
CATE RN T &

(1. LW AEEAEETPEER MM, LA 2% 271000; 2. T8 FM T 2 ERILR E@shE, T3 M0 215008 )
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Tz (CNT) |, IEXF ENT #Rf7 2 RAGI,
Tk BEREAEAE (Panc-1) ZESE AT (100 pmol/L) MIEEFRR T/ HIIRE 8, 15, 60,
120 min, WA 5240, D6 Yot BTN 40 H B P A T I DOsm i, RIS 1T 8
TP A 41 A T B A R T ENT A B s TR Panc-1 20 BIFE & 5— HURMEEE (5-FU) Ml
5-FU+ WA T WiR5 358 20 R & 15, 30, 60, 120, 240 min, 404 X L KE D E 5-FU & 8
R 5 - A7 B VR R 114 240 e 250 R B A R AR R S S-SR U AR, T A B R R A A
CNT 4.
LR Panc-1 fE F /A TR R ILIR T 8 min J5 B AE K I 21 40 i A9 2¢ 6 38 5, 15 min 35 55 04
20.2 x 107" mol; % B E T M AN A 1.25 x 10° 4> ENT, 3% T B ENT 5, 5-FU
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Detection of equilibrative nucleoside transporter and concentrative
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ABSTRACT Objective: To detect the sodium-independent equilibrative nucleoside transporter (ENT) and sodium-
dependent concentrative nucleoside transporter (CNT) on pancreatic cancer cell membrane and make a

quantitative assessment of ENT.
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Methods: Pancreatic cancer cell line (Panc-1) was incubated in the medium containing dipyridamole (100 pmol/L)
for 8, 15, 60 and 120 min, respectively. Afterwards, the cells were harvested and lysed with acetonitrile, the
fluorescence intensity of dipyridamole in the cell suspension was detected by spectrofluorometer, and the sum
of ENTs on a single cell was calculated according to the number of the cells in the parallel suspension. Next,
Panc-1 cells were incubated in the medium containing S-fluorouracil (5-FU) or 5-FU plus dipyridamole for
15, 30, 60, 120 and 240 min, respectively, and the content of 5-FU in the cell was measured by capillary zone
electrophoresis; the 5-FU concentration in a single cell was counted according to the number of cells and the
single cell volume in the parallel suspension to indirectly determine whether CNT was present on the cell
membrane of Panc-1.

Results: The fluorescence was detected in Panc-1 after 8 min of incubation in the medium containing
dipyridamole with a maximal level of 20.2x10™" mol at 15 min. The sum of EN'Ts was determined at 1.25x10°
in a single cell according to the dipyridamole content. S-FU was still transported into the Panc-1 cells after the
blockage of ENT with dipyridamole and the maximal level of intracellular 5-FU reached (138.3£9.77) mg/L,
which was significantly higher than that of the medium (P=0.011).

Conclusion: ENTs on the cell surface can be quantitatively determined through fluorescence intensity
detection after their binding with dipyridamole. Whether CNT is present on the cell membrane can be
determined by measuring the intracellular S-FU concentration after the blockage of ENT, and therefore
provides a reference for the rational use of chemotherapeutic drugs and improvement of their effect.
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Bt iz 3K (ENT ) 0 Na® 4K #i 1Y 48 v 10 4% 4
iz gk CCNT ) Mo I PRI I7 198 R 98 1 % 1 2
37 259 5 FURMENE (5-FU ) JR 5 i 2% 4 3%
PR IZ oE AR, DR IR i A R A R AR
B R 5 R I 25 PR oG, X B R e A — S TS
FIWTHAE Y B R IE AT AR I s AR T T 5
ENT 1:1 545K HIIRE, JFREfE— e LA T
PR, HEICA AT RESEAT ENT & 2 i 5% P,
BT ENT /- S XU iz U, i CNT A S
1) 20 B P9 o) R sh R am Ak AR, DA A A PN GA )
A W JEC e B VO O S A A A A 5
W AE TR o B DT AR N A% R A, T 2t
HF 2 B sk R A SR B TR 5-FU S B4 25 W
PR, oMl ENT 5, 5-FU FEAKEE CNT
Beid o AT B TE K I 8 A6 20 B L 2 B AR AE
ENT fil CNT, JfX%F ENT ¥E47 7€ &=, [5G 0 78
ENT BHLIE S CNT XF 5-FU 7 [ I 96 20 i DN 1) 56 38
Ko BAE T, T wF4& B ALY 258, ik
I7 R0CSR B L S I AR B
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5 B 988 20 O Bk Panc-1 P 7 [ 5 /R U K 2 1
s AR T A BN U Z T A R AR
R P @ R & S F) s Rl DMEM 35 5% 521
H 2 E GIBCO A Al 4- ¥ L IR W 26 R 2% b
W (HEPESW ) , 6, WA T, 5-FU, %
B B 36 Sigma W) ; LN (ACN) W8 [
WAL 2E IR F A ] BCA 57 & 1 55 [ Pierce
NI
1.2 FENHE

MARME 808 (#EE Leitz Wetzlar AF] )
650-60 A5 Y6 6T H A HITACHL A A )
EMHERIKRGE (182 Agilent 24F] ) .

1.3 ZHAmEsF

Jo IR 98 40 B BR Panc-1 % 10% B4 1ML35 .
1 mol/L % % %, 1 mol/L #% % % fl HEPES
(12.5 umol/L ) By B DMEM 85 95 3¢ ( pH=7.4 )
Bt
1.4 i E 40 B S 1 R AR

JH0.25% R FREH AL B4 S5, 0.4%
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AR A5 G 0 A 1) WO BE 153 Panc-1 41 1Y
H . BRAEAR I 5 A0 0 R R 3 ) e i 24 vk
£ 25~2 000 pg/mL AR{EFF . 100 pL 414K 5
600 pL CAN 4 i 24 fff W R A 24 i Al M . TR A IR
HCEAEVK E 30 min, B0 30 min ( 14 000 r/min,
4 C) o LIEWAH vk IRE (BCA L) WE,
W Kl 540 nm, FESTWOBE S E AT R
PR 2. H 0.25% [k 8 1 B 3 Ak Panc-1 J5 1%
LML, IR ERS E 10 mL, B 1 mL 210l
R ZE A MR TR A3 A AR 0.4,
0.8, 1.2, 1.6, 2.0 mL, L 1:6 i hn A 40 i 24
fif# W, I BCA YA i, # & e 54
L b v i 2k
1.6 MEFEET R IE

FHZE A 66 B T A6 G 2B T 9 W 1) i
B, R BREER K S PREE YN 5 nm, KNI
20 °Co KWk AE TGO RV BE AR MEVS W, A2 45
WU 9 GRS OGRS W A T VR B )
A o 7 1T 2K
1.7 MEFBETE Panc-1 BAMKRENESE

$ Panc-1 B FEZE 2 x 10" N a, AR
BT R E 8, 15, 60, 120 min J5, & W
FREEZZ o (PBS, 4 °C, pH7.2) ik 3, F
FHAR K 20 J ) T JF IS AR o B4 A2 Y 00 o 4t
FEEE G A T R i S AR P . ORI,
FbEEFMAEAT AR ERD, KARERS
ACN DL 122 (R ) IRAJEE0 (9 000 r/min,
3min) 5 HCEVE RN E DGR . ARE b o it £k
THA A FEAR TN SIBREE AL T MW, Rkl & &2
3, HBCEHME
1.8 5-FU EEMIIE

B WS ACN L 12 RS Z3E B O
(9 000 r/min, 3 min) , B b ¥5 W5 W/ 64 2%
Ml (pH=9.2) DL 1:1R%), SRJ5H B4 X4
LUk ik 5 LTS 5-FU A . R T RE A T
10 5% 5-FU I8 Bl 19 0 sy 5 08 T AR B AR A &G
W3 WG WO A, I3 5-FU RS B i 0 1 7R
FfE -
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5 B M Hk B 100, 80, 60, 40, 20 mg/L
[ 5-FU F1 25 me/L 2% B () 06 1] B R L LA, fE
5-FU e 5 5 0 1 AR EUAE 09 B o 1 26
1.9 HEREMMA 5-FUIRE

W BT R 5% 00 40 40 o ENT BEL KT 28 F0 ENT 3
REL W21 . ENT BH Wr 20 76 FH 5-FU /4 [8] B H s 2R
T, ENT 4 B W7 40 {1 5-FU. P4l 5-FU 19 3R
JP W A 100 me/L, 4 HE IR & w a2 5]k 15,
30, 60, 120, 240 min. 4 Jfd ¥ PBS (4 C,
pH7.2) hyk 3 3, AR B R 4 i ) T I 0 gk
YA E AN S-FUWRE R FEAE &, 45
A RSB L AN 5-FU R 250 B
1.10 SitFaE

i F§ Excel 2000 F1 SPSS 13.0 4 it % 1 i
TG40 i SRS LA B + Al 22
(xxs) For, RHIBATORHFIEC TR ¢ K050
TR RER T X KB ARG — T2k bk 1] 9
| FH Excel 2000 £ U3 43 87, 45 2] W5 5 # .
P<0.05 RRZEF AL X

2.1 Panc-1 5 B&&T&ABR

W 4% Panc-1 40 L °F ¥ B 2 h (20.79 +
12.70) pm, FEAEFN (47042+1092.4) pm’, %%
DGO S WA T WS bR EIT 2 Y=14.8X+14.7
(R’=0.9997, F=132.765, P<0.01) , ¥ J& i Fl
FE1072~107 B 2R M A OC R 4, WOGE 5 8 ik
B ) AR T 28 R Y=0.001X+0.1401 ( R*=0.9944,
F=1237.608, P<0.01) , 7E 0~2 000 mg/L i [FlH}£k
PEFAOC R AF: 4 Ml %k B 5 8 e & 8] 0y b o it 4
4 Y=9.4889X+13.675 ( R°=0.9939, F=49.875,
P<0.01) , 7EZBMI%L 0~4 x 10° AL Bl P 2R PR 4H G
PERT. W4T 5 Panc-1 I8 IR E 8, 15,
60, 120 min B £5 2 FF A< S BR 40 i %50 0L 3R 1,
AW A T 4G LR 2. WA T 5 Panc-1
YRR LE A e, A EEE, fFA I
MIFER 15 min B 45 & 76 40 M b 906 28 T S
RUik e KAE, WG TCW A e (£ 3) , Mg Rt
W HCR 20 B | 0 ENT 8% A4 T 52 e85 6. HTE
B A e R4 AR (2021£0.21) x 107 mol,
MY F YA MME ST 1.25x10° MEAT
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Table 1 The actual cell number at each time point

H1E] (min ) YA H ( x 107/ mL)
8 8.363 +0.1143
15 7.004 £ 0.0805
60 11.43 +0.3986
120 7.773 +0.2046

®2 BEMERELETHEE
Table 2 The dipyridamole binding volume at each time point

1A (min ) WAETEAE (x10"%/mL)
8 0.1835 + 0.0151
15 1.457 + 0.0203
60 2323 £0.0981
120 3.134 +0.0819

®3 BIAMAGELETE
Table 3 The dipyridamole binding volume in a single cell

18 (min) WAETEEE (x107" mol)
8 1.590 + 0.4263
15 20.21 £ 0.2067
60 19.72 £ 0.7423
120 19.43 = 3.195

2.2 Panc-1 i85 5-FU iRET{L

5-FU ¥k B 5 i i AL HC A B ke o il kA
Y=1.7285X+0.257 ( R*=0.997, F=961.5,
P<0.01) , ZeMkAHC R 4. 78 ENT JE FH Wi 41
iR 9w Panc-1 04 & 5-FU WG/ EE I T,
AN 5-FU W JEALE 15 min PIIRGE TF &, 30 min
ik (83.75+5.33) mg/L, 60 min I 3k /& 0§ M fiE
(92.86+1.60) mg/L. FUBRANMAZ AT, ULAT
W 5-FU W BRI T3 R B bk B2 . IS AL
5-FU WEAF B, hith&a T 6, xR
5-FU At A 4A 0, M0 5-FU 3R Al 3k 2 41 j
LA S S SN RN I 7SR O L
FEAE— R AR

FE ENT BH W 20 40 0 b, 65 R 4 A B 8] 55069
AL 5-FU M EEAEAR G 00T, A 8L 2 h IN4H LN
5-FU ¥ J& 5 i [a] 5 5 2k A ¢ Y=0.8832X+34.28
(R’=0.993, F=291.52, P<0.01) . W% % & 6
B8] (Y HE K, 5-FU 7E Panc-1 PN e SR AE 2 00 i .
AR 15 min BFHMIPY 5-FU AY S ENT JE BH 28 (1
68.65% ,60 min A ik F| ENT 3 BH W7 25 1% 5% i 1k
HUL)S 5-FU M4k T+ 5, 2 hi5( 138.3 £9.769 )
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pg/nL, ARFFEILF 5-FU WIEAY 1.38 f5, N ENT
BT 2H Y 1.64 175 (P<0.01) , Ff5 TARBHLWT 4
5-FU fie i W JE 1 1.489 f% (P<0.01) , LUIJEZ54
ka7 a (£4) .

& 4 ENT [EET4A5 ENT JEFRETAHA S 5-FU iRE
Table 4 The intracellular 5-FU concentration of the cells with
ENT block or without ENT block

N . ENT [HI¥2H ENT FEBHWH
AT Cmin) ( pg/nL.) ( pg/nL.) P
15 45.99 + 0.845 67.0+10.16  0.074
30 59.18 + 8.661 83.75+5.33 0.025
60 92.36 + 4.993 92.86+1.604  0.903
120 138.3 +9.770 8433+2331 0011
240 124.7 +9.505 84.98 +2367  0.013
3 i

A RMNEA 2 BT K, B ENT A
CNT. ENT XJ#% 1 53 5 I 32 () [ 5y 7 J2: 245 W ik
JERRJE, S AT AN A Z AR E — 2T, ONT
Z2 Na® AR5 K A% 7 ) 40 P PR 10] 32 B 7 32 i %
TraiR, MO8 i ik 205w R A e i O B
T2 YT 25 Pt 75 38 2ok A% 1 AR e s AN A 3 2
MRV . R T ENT 550 B . i,
NOEFE By 7 25 FEEE A, ENT 508 5 I
i 245 1 5 VAR G, PR I aff o g R 9 4 LB | ENT
gt n] Be S Im R AT R4S 50 ARWFSEEE R WoR
HAS Panc-1 0MJE EA 1.25x 10° 4~ ENT, SR
FEARMFFE P X AN ENT #4715 /1, (Hl A
AE VLI 3K & Panc-1 21 M X AL I7 259 A T 25 AL ]
B8 B €l 57 A B 9T T 1k AT B Ry 4 JiE 0 9T 440 e o 25
LI F Btz —.

A, eI AT REL T JER 98 20 i 5 S T
) ENT A9 SE50 h, WREEILXT 5-FU 7 g i 93 20
Wk A, 76 5-FU B5 38 i1, ENT
I CNT ABREWS 25 W i iz = A0 N 5 i 40 i P9 41
2 vk BE 25 08 20, ENT X 245 W) 55 B A 4 i 1Y
PR PR B B D o Y 20 M A vk B P I, B
b, UEBF CNT BRI 5%532 5-FU A4, 1 ENT
TKE S-FU M A0 P8 5% 32 20 40 i 4h, LAk 21 40 g
AN B — 8. T ENT iz d P i it
5, I CNT %48 W18 . Ji Bt A%, SO A
BH W75 A4 40 i P9 5-FU RO IR B AR SR 8 ENT /Y
Fete. ENT WA MAEAETE 2 h N, 400K
5-FU #JZFZ18 FIHIE S5t 2 HER A o¢, UimlqfE
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Panc-1 40 i 2 i A9 ENT XK B 9% 52 & BH W, H
iz FUREE CNT #1417, PR THiRETIRY)
WRE . KB ENT F CNT (4% iz 45 o5, ] LLH)
Panc-1 4} 5 6 10 477 CNT 2 1A (H R iy 2,
B 4 S %) CNT & 22

HoAip, AR i WS 5 b8 2%, 5-FU 454k
JrEYITa— i e PR b, AR SR 1Y AT
D7 1% 0 A B PR F 5 6 6 24 B S 2 B R T Y o R
] 25 ) W 4%,k S 4RO T 50 Y B SRR e 25 W)
S FARIC I E, 25 AT AR AR A A T
IR YT T AT RE A FEAZOE T Y AR U dRGE
Jifr 3 R B8 R HH G 08 T3 S e MR 5 Ak 9T 25 6 B IR
QTR i Wi E S SI=RA R i e B NG TS
IR 5 AT G R R A0 B X AR YT 25 5-FU Y AEURR
Mo MRS R IRATZ AT RAI7 259 5 ENT FH
W 50 B0 7 1y FH S LT 0 A% A 20 iR 0 ) A%
IR AN KA B, T L AT RE 4R i 4 B P AT 25 ) ik
B, BWHbIT 25 R, I THRRISE 8 AR
BLRE ST, ARk A R A T ) TSR S
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