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Establishment and characterization of a gemcitabine-resistant rat pancreatic
cancer cell line RPC/GEM

XIA Wei, TIAN Rui, QIN Ren-yi
( Department of Biliary- Pancreatic Surgery , Affiliated Tongji Hospital , Tongji Medical College , Wuhan 430030, China )

Abstract : Objective  To establish a gemcitabine-resistant rat pancreatic cancer cell line RPC/ GEM and
investigate its biological characteristics. Methods A gemcitabine -resistant rat pancreatic cell line was
obtained by gradient increase of concentration, and repeated exposure to high doses of gemcitabine for 10
months. The morphological features and growth characters of RPC/GEM were examined. Flow cytometry assay
was used to evaluate the cell cycle distribution of both RPC/GEM and its parental cell line RPC. Its
sensitivity of drug resistance and cross resistance were observed by MTT assay. Results A
gemcitabine-resistant rat pancreatic cell line RPC/GEM was succeeded in establishing. Both RPC/GEM and
RPC cells were observed by light microscope , that showed there were larger numbers of malformed nuclei in
RPC/GEM cells. RPC/GEM cells grew more slowly than RPC cells and their population double time was
7.9 hours, which was longer than RPC cell line. Cell cycle distribution of RPC/GEM cells was changed
compared with the parental cells. The percentage of cells in G,/ G, phase increased to 68.82 % +1.42 % ,
and G,/ M phase decreased to 4.35 % +1.71 % . The resistance index of RPC/GEM cells to etoposide
was 37.1 and the cells showed various cross resistance to 5-Fu ,MTX and CTX. Conclusions A multidrug
resistant rat pancreatic cancer cell line RPC/GEM was established. RPC/GEM cell line was found to possess
the basic characteristics of drug resistance and can be used for further experiments.
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KRR RPC 40 e &R i A 52 56 = (R 9% =
o B A R AR RS2 86 ) A B 37 RPMI-1640 5
Fi HEFNG A ML W W B 26 B Gibeo 23 &l ; T i R 24
Yy 3 A (GEM, £ EAL KA ) L5 - IR
0E (5-FU, Kt 4 W L e A FR S W), 4 g 1
(MTX, b 50 R RS2 U 25 ), 3R 1ok i ( CTX,
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K BRBE I i RPC 20 i & iy AR 92 3 & AR 8
L REEMIEREHRAG, EWREERE . AL
K K F 45 80 ££ RPC 40 7 2 3% A% 40l g , 76 RPMI-
1640 1 W (N & 10 % 4 mis. & & R
100U/ mLEE % & 100 pg/ mL) R, E T 37 C,
5% CO, B3 T 197 . 45 HOWLZE 40 M A= 15 00 .
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K R 0 wh il A0 38 A5 19 R R AR 5 G B Oy
VEE S MR TS 8 45 B, ION B A K RPC 4
Jf 5 1C50 v B (4. 78 wg/ mL) ¥ 2 V8 il 5 ( DA 5%
Fe VR B, 18 AT VG N TG GR ) 7E 5 SR A N 3t IR 8
F24h 5, F R W B, K HE 4 40 M 3T
T2, 00 40 M 22 18 A= 4K, B 4 3% 5l B 7 TR Ak 2k b
Fe, PR AE T A0 K B 3RO, A X B K
i 2 4% F b o vk BE I 35 VU 3 4k S 1 3R, it
R ¥l AR AR, FF A W B8 = 3 VU A E 25 vk
T 4 FEAG U0 G I 25 Mk, B OF i vk B Y P At
W R R E T 250, O HLZE TC 2 B R W L R
HAHEA R R R R &, BT e
1041~ A .
1.4 W25 5 4 ( MTT %)

IO 50 K 399 A KRR IBE R RPC 41 it B w5
P4 b 35 i 25 (19 RPC/GEM 44 g, 0. 1% K i i F0
0.25 % (%) EDTA {4k 5, LA 1 x 10°/ mL (¥ ¥k 5 4%
T 96 FLEEFHT, AL 200wl L Hi 35 24 h 5 iMA

Az B R KRR B B K [ Mk BE Y 45 R B R 25 ),
Fhei vk BB 6 R FL, JLFAEH 24 h J5, &
LA 20l MTT ¥ (Smg/mL) , 4k 2L 15 5% 4h
Ja, B0 BRI, AL A 150l LR
L (DMSO) , HI7E ¥ #% % % 10 min 7 fif 45 i , 76 4
ol AR A E ok B K 570 nm I E OB E,
A HfLAZE, LR ER 3 K, BCFHE. 8
P W G AH T RPC 40 i A7 05 %, 313 A Xk - 4
MLAF TG % (% ) = FH 25 41 W 6 i/ % B2 0% o {E
x 100 % . AR 45 259 17 16 %, h 25 90 ok 1 X
B 5 20 M A7 5 R 4R 1] 5 SR 4% 24 1 G 2k S
il R (1C50) o 1 25 fi BT 8 o ik &, i 25 5 8K =
1C50 ( 718 RPC/GEM) / 1IC50 ( 2£4% RPC)
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1.5.1 kKL % HE G0 5 WEIS 4118 Y
TEALEH .
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XA A B Ry 5 IR e ), N S Ny 3 AR 3R 0 £ A
0 1 A2 G RN 28 1k 1 A A
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RPC 1 RPC/ GEM 4 ifd , ¥ 54> F- 1L 400 /> 4 Jid i)
W BE N A B 4% 35mm 9 F- 1L A, 45 F UL 4 i HE AR
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RPC % RPC/GEM 40 M4 0. 1% W JiEEEF1 0. 25%
ff) EDTA {54k 5, 1 x 10" pm .0 3F H1¥% PBS I
2, TV 4°C I T0% B[ i 400 . b LI E F
B X B, AT OPBS R 2 Ik, S 100 pg/ mL
RNase 37°C 7§ 4 30min, Mt 4k N % ( propidium
iodide , P1) 50 wg/ mL A 56 44 4 30 min , 38 17 7% = 40
LA 5 o 52 9% 45 R 4 S LA ModFit L T2. 0
b B, T A0 I Y o3 A
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% . RPC Xf i P4 fd 3 1 1CS50 4 4. 78pg/ mL,
RPC/GEM %t RPC ) 1C50 % 177. 5pg/ mL, fiif 24
B8R 37,1 % ¥ RPC/GEM 16 % 25 9 (1) i il
Bt B s 4 A B 8 JH G, AR SR O HE R A
2k
2.2 BEFEWE

J6BE T, RPC/ GEM 41l Jfd 5 RPC 41 i JE 25 45 1)
FEER K2 5 . RPC 41 i fe ¥) 7 48 33 75 7 i 152 24

1 GEM if5 34138] RPC 4 g fE 25

TE ) AN 22

Yot 24h J5 , 16 (8] B A 22 WOREE T 40 i S B
B RG AS AE 1 5 A2 4 0 A% 3 A A, aE T S B
PR R, KZHMBPREAELEZEFES
(E1) . G KufE iR )5, RPC/GEM Tfif 25 41 i
) SN 22 5L I 300 B JE (52 40 B K R — i
WA B K ZAZ AN, 40 4% KT8 28 A B, 0 A%
EANE 3 A LI R AT A R G T (T N S I W OB
AL, 2 N R R (B 2)

B2 GEM KIS RPCHMIES KIMESEK

s N R 240 RPC AUAET A0 /D AR S IEHTEA RPC/GEM i n] LAYE & A5 = e B 5 74 fh e ) 5 2 36 TP A2 T
PN 2 el b o o O ST DA WNERIEE 2 41 DRk e 2
PIEAL

2.3 RPC/GEM #Hfa3 X z5 4454

Z b 5 J5 , RPC/ GEM 4 Jid AN (U 35 V4 Al 152
BT 25 Pk 3 371 £, T X 5 Ak 3 R IR E
FH PTI98 25 %) 5-FU  MTX Al CTX 7 A4 T K [F]
R EE AR 24, it 2 A Ao ) 21.7,8.6,3.3
2.4 RPC/GEM 48 ffl & < 45 {iF

RPC/GEM K RPC 7 %38 5 75 W &% 7 1C50 ¥k
FEH UM B R A KR &R W A
KRR, RPC/ GEM A Kk 1%, 41 i 19 45 %53
FEHA R 2 ~ 6d, RPC # M (% % 34 B 0] 2 34h,
RPC/GEM [ B 4 3% 38 i5f ] 2 42. 6h , 34 m 8. 6h,

DIPLOID:100.00%
DIp Go~G1:80.59% at 47.31
DIp Go~M:3.95% at 90.94
Dip S$: 15.45% G2/G1:1.92
DIp % CV:10.80

Total S—Phase:15.45%
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Extra Pop: %

Debrls: 17.89%
Aggregates: 2.07%
Modeled Events: 1084
RCS: 1.555

Diplold B.A.D.:17.49%

B3 USRI 2 £ G RPC 240 i 1 240 il 39

RPC/GEM K RPC 41 il ¥ 72 [ T2 1 2% 53 51k 82 %
K 87% (P > 0.05), 76 % 2 ¥ 5% W P,
RPC/GEM [ f% ¥4 i} 7] & 51. 5h |, 7fif RPC 41 Jfd A~ G
AR T2h JE LT A T i 2 A A 4
T 4 ) 59 T D0 i 24 A R O AR Al i 4 e
Jal 9 93 A AR BT R AR, b Gy /Gy B A i A SR
£ 41 i 19 80. 59% J /> F| 69. 60% (P <0.01)
G,/ M 1 4t i ) S AR B 3. 95% 38 m#) 8. 97 %
(P <0.01),S 40t I 15. 45% 3% Jin 2|
21.43% (P <0.01) (3 -4),

DIPLOID:100.00%

DIp Go—G1:69.60% at 47.26
DIp G,—M:8.97% at 91.90
DIp S: 21.43% G2/G1:1.94
DIp % CV:8.68

Total S—Phase:15.45%
Extra Pop: %

Debrls: 11.76%

Aggregates: 0.00%
Modeled Events: 2314
RCS: 1.861

Diplold B.A.D.:10.64%
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VA T b 4% R fd B (gemzar ) L 2E K
20— A - 2727 - bR RO A A, 4y 7 A
COHI12C1F2N304 4> F 5 299. 66, & P4 fth & 1
JE—FHT AR 25, AR R AL R TE A0 ) i Ak
T PG A B IR AL S W, 3R ORE R 8
M 30 ] DNA f7 5 221 dCTP (1 & . [l B, &
VPO At 1 = W R (( dFACTP ) H A 58 4 M 400 51 P I 0
dCTP it A DNA % 59 /E ], 5 % DNA Jr Be iy &2 il
Hh ok BT 2 8 40 E AR F PSR T L AE K b
SEI b, VG AR R BT X 2 R b R A Rk Y
MMM, fES BB, b R T3 Bt
iR G T o AR S A5 L R, o P At U X AR 8
IR 05 T K R IR R A0 i R RPC L [ B LA
BEPELE T, H B8 & ) 5 AR T e R 3 o, RPC
20 M R I X T PG 7 AR AR AR PR 25, 0 B
5-FU , MTX, CTX 4§ At 47t il 98 245 49 % v ) A 28
fiif 24 .

TE 4 M 0 A KR R 7 T AR SE G 45 R SR BT it
Zi4 il & RPC/GEM 1 A= K Wl 12, 4 it £ 48 1 i)
Fe a4 2 K 8. 6h, H RPC/GEM (A K 45
55 240 M G 5 R 0 0 AR A O, B G,/ Gy M 4 g
Uk, S AR G,/ M2 A AR AH B 8 i, 5 B Ak
T3 22 53 245100 40 M ek 2D T Ak F O B0 20
W%, VA AE P IR R 40 S 20 M RS B
FEM AR R, T 2 40 M B 0k AR S L XA A
T A BT I R 2 W i O IR AR T TR A I F 5T
T AE S FAR A58 . [R) IN ax Rh O 24 4 g
s 98 20 1S bel-xL 1 mel-1 38 3% K F A6 .

E AR 52 56 vf 6 AN [R] 0 988 25 0 ) SRS P 43 A v
Al LLE th, RPC/ GEM X 3 7Y il 5 7 A 1 ¢ 25 1 i
Zik ., &at 10 4~ A B iR, RPC/GEM fig 48 76 %
A 177.5pg/ mL 35 P4 il 5 (1 85 35 56 K A7 T
1838 ST 25 38 55 v, RPC/ GEM S A3 3% 74 Al 35 ™
AT 2, % 3 I DR H R B T MR 258 5-FU,
MTX, CTX /%A= 7 AR B R Rt 25 . R, g
UM 5 B 25 W B Ak e, R U BT B A 1) 25 4
AT 25 1 I 23 % 25 A8 R T g AS TR Y G b 245 9
77 AR 28 ST 2 o 38 RN O A L T A T2 R A
ST 24 A AL 2 20 B HE 24 0 Re s L OF

MDRT 3[4 25 #% 1) P-GP 8 1 3 Rk M . i
T U0 25 W RT L S bR A0 M A 2 2 2
AT DL Sige R O i) A i PR R SE SR B SR, 2 2 A
37 [ BE JC 2 A 5000 A s R A

RPC/ GEM {1y 3 57 X 75 40 Jfg A1 73 5 7K ~F B 5%
Jige Mo J 19 22 24 1 245 B R A — € B9 S8 H L (]
L O 00 R 245 W 04 A R T 2y 30 AR A RS 4R
LT EH SRR
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