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[ Abstract ] Objective To determine the effects of fluorouracil and mitomycin on the autophagy,
aging, and apoptosis in cholangiocarcinoma cell line QBC939, and investigate the relationship of autophagy,
aging, and apoptosis, and the underlying possible mechanisms. Methods Fluorouracil (25 to 200 pwg/mL),
mitomycin (0.25 to 2.0 pwg/mL) and their corresponding final concentration of the mixed solution were respec-
tively used to treat QBC939 cells for 0, 24 and 48 h, respectively. Cell counting kit-8 (CCK-8) assay was
employed to measure cell viability and determine the combined chemotherapy drug concentration by detecting of
cell proliferation. Cell apoptosis was detected by flow cytometry with Annexin V-FITC staining, aging by SA-B-
Gal staining, and autophagy by flow cytometry with monodansylcadaverin (MDC) staining. Above detections on
proliferation , aging, apoptosis and autophagy were carried out again by the same methods after the apoptosis and
autophagy were blocked by caspase inhibitor Z-VAD-FMK and 3-methyl adenine (3-MA) respectively. Results

(QBC939 proliferation was significantly inhibited when combination of fluorouracil and mitomycin ( with final
concentrations of 100 and 1.0 pg/mL respectively) for 24 h, though widespread cell death was not observed.
There was significant differences among groups (F =26.929, P <0.05) , and compared with the control group,
the autophagy, aging and apoptosis were changed significantly (P <0.01). After the treatment of autophagy
inhibitor, the level of autophagy was reduced, cell proliferation was inhibited, the amount of senescent cells was

decreased, and apoptosis was significantly increased. On the other hand, after the treatment of apoptosis

[(E&WE] W EAT IR G 5 (2012-F-028)
[{@151EE] 24T, E-mail: Gongjianpingl 1@ 126. com
[fE%EHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20130530. 0838. 004. html(2013-05-30)



%35 B 18 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

1916 2013 49 A 30 H

Vol. 35, No. 18
Sep. 30 2013

inhibitor, cell apoptosis was suppressed, proliferation was enhanced, cell aging was significantly increased, but

no significant change was found in autophagy. Conclusion Combination treatment of fluorouracil and mitomy-

cin significantly not only reduces cell proliferation but also induces apoptosis in cholangiocarcinoma cells. These

changes were related with autophagy in cholangiocarcinoma cells after chemotherapy. Autophagy might be a

mechanism for QBC939 cells to avoid adverse environment.
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1.1 ##

A K K 5 - QBCI39 Hy Ffv g K2 I A 2 2 g 4T g v
LB s QBCI39 LI 10% G4 IMiih 1640 i3 4T 37 C 5%
CO, 5350 H 597 5 CCK-8 30 &, AN I T3 7). Annexin
V-FITC, 21 ffd 55 324632 71 & SA-B-Gal Activity ,Z-VAD-FMK ]
W28 = RAYE G T 3-MA 1 [ Satraz /A &), 560 R 95 E (5-
Fu) FES] 22 288 R (mitomycin, MMC) V5 55 | 5P 15 - i
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1.2.1 CCK-8 ¥illl QBC939 FEAby7 2541 H T ry 145 B
XA KA QBCI39 T4 1L J5 AL H A A1 A W 4325 40 \5-Fu
20 \MMC 41 .5-Fu + MMC 23t 4 20450 96 LA, 12 h J5Hu i,
2 L2 H IR A ol B BB 20, 5-Fu 2 A 5-Fu 1 5500 5
VIR LU 430k 25.50,100,150.,200 wg/mL, MMC 21 i A
MMC 2 i 4 0.25.0.50.1.0.1.5.2.0 pg/mL,5-Fu + MMC 24
T L34 P b A7 2 f HL 2R BE 5 5-Fu MMC 21 5 AR o 7 )
WHEAF . 4355557 0.24 .48 h J5/iINA 20 wL CCK-8 k&Lt
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20 wlL CCK-8 W#HE 4 h, 433 FH A A5 (3 Kk 450 nm 5@ H
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Y + Z-V-F 40 ALS7F25%9) +3-MA + Z-V-F 24, BHEE 3 Bl
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HE 1 10% /L A0 40 it 255 e 4l JC TR AR B 0 26 B 1 19 24 1L
M AR RG 3% R AN NG BE 5, 25 L3 i BRI 43 41N 100 g/ mL
5-Fu 2 1.0 pg/mL MMC J5 4> 31 A Z-VAD-FMK ( 283 &
50 pmol/L) F1 3-MA (6 mmol/L) M P& L5 3% 24 h, &Ktk
SEEY A AT IR B E 3 AL IR UL A Annexin
V-FITC UL R BE ( propidine iodide, PI) {E%], 8562 % 5 min,
ELEREE, FUOCR M, WE g A (FITC f% FH)
WLEE , Annexin V-FITC H 44055, PI S0 (050 %,
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TEEM R R R, B B AT B (AT
TRRPER)
1.2.6  SC B T W4 i 1 MDC & — Fl 5 S 4t
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L 10% Jifi 4 1l 375 i RPMI1640 1553, & 37 °C AR 5% CO,
KRR R NG BE IS, A i A SRR TR 259 Ab BE 24 h 5
ARG PBS ¥k 2 ¥k, 25 135, 1 0. 05 mmol/L MDC F 37 C i
B 60 min J5,4% 2R FEERE 5 15 min,PBS ¥ 2 W, BT )5, fif
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UE R HEA TR
1.2.7  Z A  00 Am  AR S AT [ 1.2.6 Jiik,
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Peti B eaRE " . WinMDI 2.9 B2 45 .
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BHT R, 5-Fu + MMC 20 2549 15 F 5 20 i 33 56 400 ) i 1 A
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1.0 pg/mL BF LR T B H B, 525 AL P L3, 452 22001
HEEE L (F=26.929,P<0.05), W1,
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MMC 3% B % # % 0.25.0.5,.1,1.5.200 pg/mL;5-Fu + MMC #8
(1~5):MMC.5-Fu #& & % % 4 0.25.25 pg/mL,0.5.50 pg/mL,
1,100 pg/mL,1.5.150 pg/mL,2.200 wg/mL
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2.1.2 CCK-8 A& F w1 il 50 B 0 790 il 770 % QBCO39 45
[ISEI 5-Fu 2 100 pg/mL MMC 3 1.0 pg/mL [46I7 254
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3,



5 35 245 18 4]

;o= OE K OK ¥ ¥ R Vol. 35, No. 18
1918 2013 4E9 A 30 H J Third Mil Med Univ Sep. 30 2013
2.3 AKX e e e T AT HI )5 S TR B %,
BT RRZH M T30 (12. 65 £0.76) % , 4by7 259 2 4
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2.5 MDC # &xm amfie f 4

BRA X HEZH ) MDC e (0, BH 1 40 il 20, b7 245 4 BH 1
YA IE B3 0, ALTT 259 + 3-MA 20 BH P 40 sk 20 B S5, (L4 1)
PEXTBRZH Z2 AT 254 + Z-V-F 20 7 1 40 P e Ak 245 490 28 6 W
AR ALTFZ5 Y + 3-MA + Z-V-F 4 P FALI7 259 + 3-MA
H 54byy ey + Z-V-F Hz |, LE S,

P Xof BRZH 2058 BE B AR [ (17.90 +0.98) % ], fby7 259
TR [ (42.41 =£1.12) % | ;467 259 i 3-MA J5 41 %¢
JGHR W R REMR[ (18.96 +0.63) % ], LA T3l 77 5 F &
[ (44.34 £1.49)% ], [RIEH I A w8 41 i 700 5 A9 HL 28 588 BE A
TARIT ) + 3-MA AT 25 + Z-V-F HZ [ [ (37.35
0.79)% ], #5412 F AL L (F =256.76,P <0.01)

3 i

TEASE R b, BB ALY 254 5-Fu A1 MMC %}
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IR R LU BT AR R 7R AT S bR A i, A R
b 72 IR il AR LR L e 2608 ST 7 A R,
JIFo e 240 AR 7 AT ), i v A L A A 3 I L LA e
Je A0 M 1) IO SR T ORHIR B 20 Bt P2 T BB R AR YR
JPRORTT 10 Z— 3 73 4h, F WELEAT S5 O N A3 D2 7
FIsE 24 P 174 52 1 e O DA T 4100 o Jeb g 1) 2 4 il S T BR
T TR %) B 1 I B 4T 6 R A4 - 4T P9 R £ °F- 1ty , AL
) = L Ao e A R A i 1 3 R 2 IR 2 A
JIBET 1 48 i M1 s P g 2 2B 10 (A R A L
SO AR A TR TR 5 —Fh AT O
A A b it MDC 3 0 K 3 20 20 4 AR Wi i

(C]

A PP B B AL T 25440 (100 pg/mL 5-FU+
1.0 pg/mL MMC); C: 457 25 4+3-MA 48;D: 1L s
W+ Z-VF 4 EALST 2 M43-MA+Z-V-F 48; 4 &,
AR B A FR 2n e

B 5 MDCHEENZHEMEERE (x200)

(1)

J5 SIS T 25 WA IS (6 [ 0 PH Pk 2R 35 0 4 348
ULE IR 40 ML QBCI39 FEWK A AbyT 25 /E T H Wik
IR, AT BE R — R RIAEE T A bR

FI WA ()T BT 200 R B8 9 B A 5% 5 5 T
EEEMEN, FRA17E#E T 5-Fu & MMC BEA7ET 24 h
Ji, BB O A W 2 AR AR PE R 3B I A A e il 551 3-
MA J&5 W52 % B [ I 50 B 0 s/, (B HARR 7 A O 7
SR I T e, SR 2 L B 23R, Xof 4 g A 1 4
BRI A AT 2 B 5 ACBIE S ) 5] 3-MA
A RCHAD AT B W A 7 A, T REAE Sk 41 Y R 4
B, F0 0 19 e S g v LA 0 s [ 42 12 3 0 4 L
BRI

20 2 A 0 o) ek 2B TR A AR T
AERFSE T BT —Fh G R R O M T AR
FEEME B LS TTEE S 4 HPLy, Ho3e/R 3 2 AH K
S T IE B, AR SO i AR O R 4 M A
M) & (SA-B-Gal Activity ) 46 I 5 3 1% %, QBC939
RT3 R M A e i e, FRATT R IR
T AL AT T BB 0 3 S A0 i A A & W
il 3-MA J5 £ sk /b, M AE 0 A P8 T30 6l 57 Z-VAD-
FMK &, 52 2 40 f ] 58 39 0, 78 [R1 e in A B W g o
PG T 2 0 B B, X S g SRR
AR IR RESE X B S ARST R IR L TR T kA
(1 —Fp R

S5 MM TR (5 5 VA AR 2, F LAY dn
P53 (R0E BT T G0 1) Bel-2  Bel-XL By i 45 , 5
R L: GEL MR AN C AR > > F
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Caspase |~ Jiff ¢ 156 I 1% M4 o, e &8 SR T- 0 & 2R,
Caspase Il 57 I AT 38 £ 9 1] Caspase-8 I M4 28040
P KA RS Z-VAD-FMK (i AfE T
G ALIT 2500/ TR B i O3S 58, 9/ T T kA
PR TR s alifh T 4 B S AT, (0 FCAE B A e /R
5 gl AT A AR AN B 5 17 5 2 A0 B S 1
AW FERA 7 R F 0 B 2 41 i QBC939 ] g
I AP E A A, HARPER T RE S T A FF
MR, BRI QBCI39 FEA AL (LI 25%)) T, H
SR EERLER , AR B R G, T R
AFTIRES o AEASTR] A FP 2 b, B R A AN TR
M FA €, H W AT BEAE S 40 B A6 T/ —Fh R AR, I
YR AN R A7 22 I, A WEAHA AT 5 3R35 Beclin 1,
LA FEAMIBET, Pt BE A R S B0 A A i
21 W/ IMAS , S5 2 DX 240 b %) 2ok B8 1 R0 b T AS RE A7
I BOR=Z o B g pEsE T

g5 bR, 5-Fu B MMC {677 fig B St 40 ) 0 48
FE AN QBCO39 (3G FE Fl s 2, JH A A ML R T A A=
X AR A 4 5 IR A AT 25 A S RS R 4 i 1 A
FHR AR ARG . ASSZIG v 5 S AT B 2 I A8 4 i
QBC939 bkt Ay 24 1y P4 5% DA 17T 206 3k 8 T 1) — i AT 3%
BL o XA IR AR VR TT V7 Y 20 B0 A A S IR A
FEH ANE - 28 - T2 AC R — iRt T
AR A
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