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Effects of cobalt chloride on mitochondrial damage and drug resistance of 5-FU-resistant

human pancreatic cancer Patu8988/5-FU cell line
SONG Bi-qing,SHI Kai-wang”, YANG Shi-yong
(Department of General Surgery ,the Nanjing First Hospital Affiliated to NJMU, Nanjing 210006 ,China)

[Abstract] Objective:To investigate the effects of mitochondrial damage and drug resistance of 5-FU-resistant human pancreatic
cancer cell line Patu8988/5-FU cultured by cobalt chloride (CoCl,). Methods: Patu8988/5-FU were cultured in medium containing
different concentrations of CoCl, (0,6.25 wmol/L,12.50 wmol/1.,25.00 pwmol/1.,50.00 wmol/L,100.00 pwmol/1.,200.00 pwmol/L.,
400.00 pmol/L). MTT assay was used to detect the cell proliferation activity and drug resistance of Patu8988/5-FU. JC-1 fluores-
cence staining with flow cytometry was used to analyze the mitochondria membrane potential. The mRNA expressions of HIF-1a and
MDRI1 were detected by RT-PCR technique. P-gp pump function of Patu8988/5-FU cells’ membrane was tested by Rh123. Results:
With CoCl, concentration rising or 100 wmol/L CoCl, treatment time extension,the proliferation activity of Patu8988/5-FU cells was
degressive , the depolarization of mitochondrial membrane potential was increased. Drug resistance index of Patu8988/5-FU to 5-FU in
normoxia and hypoxia reaches to 28.11+3.19 and 52.08 + 3.53,respectively (P < 0.01). The mRNA expressions of HIF-low and
MDRI in Patu8988/5-FU cells is higher in hypoxia than in normoxia (P < 0.01). The accumulation amount of Rh123 in cytoplasm of
Patu8988/5-FU cells was significantly lower in hypoxia than in normoxia(P < 0.01). Conclusion: CoCl, induced chemistry hypoxia of
Patu8988/5-FU cells in a time-and-dose dependent manner. CoCl, mimicing hypoxia dramatically increased resistance of Patu8988/5-
FU cells to 5-FU, and maybe through upregulating the expression of HIF-1a and MDR1.
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175 5 B ¥ -1 (hypoxia-inducible factor-1,HIF-1) & 4%
IR 1R 28 S R ) AT HIF- 1o 7SS
KHEVER, nIS R BRI R W R i ik, SR
HZ 225K MDR1 8% s i 8 H P-gp 1%
Z A, SALES (CoCly)VE BB L e g
PABE N AF Rz 5 S ARSI o A A 1
FHF N BB Tt 245 20 BBk Patu8988/5-FU i HAb=%
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1.1 ##

NIFEARAN MR Patu8988 | A JiH AR Ji i 24 4 i Ak
Patu8988/5-FU (R 5tdlIELEH)) , CoCly(SC-203004,
Santa Cruz /A ], 38[H), RPMI-1640 1% 3% 3 (Gibceo
o] R ED a4 ME (DU 023 A4 ) TREA R
A RAFE]),5-FREEE (5-FU, REE S0 2 5 R A
RN F] ) BEmR S | WAL T BE (Sigma 24 ], IS, i
I (FACS Calibur, Becton-Dickinson 23], 3¢
), BP0 123 Qe @it e (gl EY)) . St
A HIF-1a $U4£ (SC-10790, Santa Cruz A7), ZEH),
i N MDR1/P-gp Hii4 (SC-8313, Santa Cruz /A ],
KM,

12 7%
12.1 ik

B IE AN BE RR Patu8988 . A JiE IR it 24 40 i Bk
Patu8988/5-FU (i 251 & 5-FU 20 pg/ml)#E & 10%
Jifi A I35 B RPMI-1640 52 15 951% (80 U/ml %
F M1 80 wg/ml #EFEEK ) 37°C 5% CO, F A AN E
AT AT 258557 5 AR IR AL THE B E K 2
L TSR
122 CoCl, 422

BB TH 25 4k Patu8988/5-FU T4k 14k
B il B BE A 5 % 10* >/ml F 20 BL 3k, 96 LR
BraeMhafUInA 100 wl 4008 (F4L 5 x 10°
NI, F 37°C .5%CO, 15 3248 M K5 9% 24h, 41
A 709%~80%H I 100 wl 5¢ 4= 55 5 FF B CoCl,
Z AL AT 55 O (0.6.25.12.50,25.00.50.00 .
100.00,200.00,400.00 pmol/L) , [ s 15 37. BH 14 X} Ft
H (S ARTFREL) , BEXT AL (R A2 10 pg/ml);
96 fLAH I FEMUE T 37°C, 5% CO, Hi 3546 15 37
72 h, MELIHARIE HERUR N CoCl, e 3 B BT
FHZHME, WEEEFE] 0.4 8,12 h,

1.2.3  MTT 547 4 38 78 & v Fo di 25 35 44

R A K 1 B9 Patu8988  Patu8988/5-FU &
CoCl, fEFH T B4 KE IR 1 Patu8988/5-FU,0.1% I i
fiiF1 0.25% 1 EDTA JHAL)E, LA 5 x 10° 4~/ml i
JEE (%) A2 LR VAR T 96 AL FR AR, BAL 100 pul,
B 3% 24 h R I FH 584 15 35 B B iy A [m) ok 2 1Y
FRWELE (5-FU) 100 wl, #6077 v [\ 2% SCiik
(6], MK 490 AbWEOGREAR , SR1545 WO A
HSF- B TR ] 3 2 E50m ik E (1Cs) A0 4
J e 25 454K (RI)
1.2.4 JC-1 &R FEmm KRB el (Aym)EF
HES

FH PBS PRI I o] s L A 2 vk, 04k 1 x
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ml K FH B F /KB 1 x incubation Buffer, JE %)
Ffih e 370(:;']52;@;1 2.5 ml | x incubation Buffer,j]l]
A5 plJC-1, BRI B JC-1 TAEWE ; HL 500 pl
JC-1 TAEWRCK 20 i ¥ ) B 77 ,37°C, 50 ml/L CO, 11
REFER IR T 15~20 min; %20 (2 000 r/min, 5
min) J5 WEE A E , H 1xincubation Buffer % 2 X ; %
H2 500 wl 1xincubation Buffer H #1740, ik
2 AL (Ex=488 nm; Em=530 nm) £ M 2 fifd £ k7 {4
JEE A F A A AT O, R (8 9 G PR AR Y 1 43 e
7 Am IR
1.2.5 RT-PCR 7 i#m HIF-1o MDRI % B &%
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YL 5 RNA, DL cDNA SHEAR , 47 PCR v, 9
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WIFH SRR 1,
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TH AR 25 A0, 4320 S8R BRZH N CoCl, A0 31
20, FHl RPMI 1640 3% 35 W5 0E 2 UK ; 4l a1 H %%, il
A2 x 100 /ml A ; B IINA LKL S
pe/ml 9 FHIT 123, BAK 5 R 2 2% SRk 6], Ui
YA 488 nm (L L, Wi 40 i 2 ok
B,
13 %itss

KA SPSS 19.0 B A% IR dn Bt 47 5 25 55 1
L5, W J2 7 25 S MR BR BB FH B R 3Ry 22 53t
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Table 1 The sequence of primers and the length of amplification fragments
ElkZi gl P HIKE (bp)
HIF-1a F3i#:5'- GCCCTAACGTGTTATCTGTCG -3’ 245

TUE.5'- TTGCTCCATTCCATTCTGTTC -3’
MDRI - ¥%.5'-AACGGAAGCCAGAACATTCC -3’ 180
Ti#:5"- AGGCTTCCTGTGGCAAAGAG -3’

B-actin

¥ :5'- GCTCGTCGTCGACAACGGCTC -3 353

Fi#.5'- CAAACATGATCTGGGTCATCTTCTC -3’

FFH Bliss VAT 25 W01E %) 50% 30 61 BE (1Cs) .
élH B@m%*ﬁﬁzlcw(mmmm-m/ ICSO(Patu8988) o

2 & B

2.1 CoCl, 422 2 i 2 R

Y2 CoCl, KBRS 4IRS &R T 40 T A8
b ATt & R AR N A i 5 e AR il (R
1), K% CoCl, Ve BEXE M , 4 A= A PP FR B I,
H A T B2 AN A8 I Bt 1 s TR 24 4 g A 1<
IHRIARREE IR, 4024 CoCl, W FEIAF] 100 wmol /L
YEH 8 h i} Patu8988/5-FU 4 ifd fit) A= 1 4 il ik 5]
(38.11 £ 2.19)%(P < 0.01,n = 3,8 2),

XJHRZH (x 200)

CoCl, 100 pmol/L fEfH 8 h(x 200)

Pl 1 Patu8988/5-FU 1 CoCl, AR RJF 4N ML A2 1L
Morphologic changes of Patu8988/5-FU cells treated
with CoCl,

Figure 1
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CoCl, e &
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GO RS
Figure 2 Inhibition rates of Patu8988/5-FU cells treated with

CoCl, of increasing time-and-dose

22 JC-1 RAF A L ALARIE & 42 (Adm) BF 2L
25 B 1] A 40 M A g BRI B2 ST HE R, 430l
0 h: (1452 +0.92)% 4 h: (2456 + 2.28)%(P <
0.01,n =3).8 h: (45.86 + 3.38)% (P < 0.01,n = 3),
12 h: (394 + 2.25)%(P < 0.01,n = 3), Bt B4t
3G, Zr (A B A7 & A oA ARy, 2] 8 h ik
il 12 h B 8 h AT BT R (& 3)
2.3 MTT Patu8988/5-FU 25 35 4
Patu8988/5-FU X 5-Fu ;=4 T 45 v (it 245 1 |
Mt 254840k 28.11, AR AR T L 24546 B0k
52.08(%2).
2.4 HIF-1a . MDRI mRNA #) % ik 574 R
Patu8988/5-FU 4t i 7F & 4 A1k S i) HIF-1ac
MDRI mRNA JZ&IEEMILE 4, DI B-
actin ] RT-PCR j= ¥ % B LU AE R | BT S
Patu8988/5-Fu 1 f) HIF-lae mRNA & 543 5 W .
0.52 + 0.10,0.98 = 0.02; MDRlI mRNA #4315 % 5
$9:0.50 = 0.07 .1.19 + 0.03, CoCl, &b F 5 7 ol [4]
) mRNA FRAHFE (P < 0.01,n = 3),
2.5 FITU 123 5HF P-gp RAHIFELER
Patu8988/5-FU 4t i & 4 45 72 41 Fl CoCl, 4b 3
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Figure 3  The proportion of cells with the mitochondrial membrane potential lose treated with 100 pmol/L CoCl, in different time

%2 Patu8988/5-FU MiZ5#5 44 (RI) F1 ICs,
Table 2 Drug resistance of human pancreatic cancer cells
of Patu8988 and Patu8988/5-FU to 5-FU

(x £5)
Patu8988/5-FU
WA &=
IC50(pg/ml) 0.76 + 0.08 21.36 +2.43"* 39.58 +2.69**
R1 - 28.11 +3.19 52.08 + 3.53**
5 Patu8988 MLk, **P < 0.01,n = 3,

Patu8988

HIF-1a MDRI1
W B

B-actin

M

WEOBE WE B

#
#

M:DNA marker,
Kl 4  Patu8988/5-FU 7 A Fl Gk S M} HIF-1ae MDR1mRNA
RT-PCR HLJK &
Figure 4 RT-PCR analysis of HIF-lao and MDR1 mRNA in
Patu8988/5-FU cells cultivated in normoxia and hy-

poxia

HBAVEA A A 43 L5350 R (57.25 + 3.34)% (3048 +
2.65)% ,Patu8988/5-FU 4Hl i bk & & 15 37 4 % 1
123 SEHE R A2 CoCl, AbFRZH Y 1.88 15 (- 5),
M EFA G #E L (P <0.01,n=3),

3 it i
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Figure 5 Accumulation amount of Rh123 in Patu8988/5-FU

cells in nomoxia or hypoxia treated with cobalt

chloride

B 5% 4R 2] 6%, ABATS 3 T 18 b v il s
B 25 I IR 22— ARSI SZ AT RAR R R T MR, 2
55 HE FirIe AH e R AR P — R BAE y  S  H  E
B SR K T HIF-1® B AESE S50E T T a3
f46 MDR1 76 NI A A T I LR ) % 53X
SESLPR P K 25t 2, PR IS Y S K b
A PR T BRI AR GBS TR S 2 A
T RN A 2H 2 A0 Yo e S A R Y
BRAEFREE I AR CoCly 25 Bl AL 1)
CoCl, FJ LA 3 B $ ok (B) 4 5 B A5 e — 2R 1 e
AR, TR el LUl 2 A 3



55 32 4 6 3]
201246 A

TS  EARES G N BRI 25 41 Patu8988/S-FU LML AR 13 K il 245 (1 5 i

—815—

A TR F . 6 EE P450 S 25,

SR AT LA R AU B S i A nnT DABH

1R25r 7456 3 HIF [l 209 2 A0 B A B 5 1Y HIF-

Lo FRIAL TR R R AR A2 E HIF-1a0 M IT
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B It 96 it 25 210 D Bk Patu8988/5-Fu 1) HIF-1a FY
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