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7k B 5$88: A3t Ecal09 (DDP) A Rt 5e . 20 Rt A HA A0 T-RY 220

BEF KT VEEE ET R
(I B T2 e A M B AR e | e 2T A BB T S35 YT B8 223300)

[ E] B&Y ARV 504 (cisplatin, DDP) BT DDP B 458 A1 Ecal09(DDP) R 5 40 5 A T 1 52m , 5
R ORI 2 YR B RR SR S S ST T DDP I & AN Ecal09(DDPY) i vk FrBEA DDP fEHF Ecal09(DDP) 411,
MTT 4650 Ecal09(DDP) AR5 17 B ; 37 X AN ARAAS DU 0 M FEL A SR A0 . SR b iR S EHIE S 6 AR,
UAEET LAFE ST 1 we/ml DDP W35 IR R e AR 4, 2t DDP AT 2535 500 15.886; B VK A M < 1.560 pg/ml I, %F Ecal09
(DDP") 41 TE B 3 I/E T (P > 0.05) ,/H5 1 wg/ml DDP & Ak B Z4E#E DDP Xf Ecal09 (DDPY) 41 i 1458 Ayl /E (P <
0.05) , 3£ DDP 15T Ecal09(DDP") B4 JE AR MM IR T34, A RN R B R G1 MHAn il B 4% £ (P < 0.05) ,S 40
il G2 HAAMA B B8 (P < 0.05) , AWM AI TSR B B3N (P < 0.05) . £5i8 : vk A fiEE DDP X Ecal09(DDP") 4 i 3 5 14 3 i
YERT, AT RE 5 B2 Ecal09(DDPY) 2015 1] S man i -4 ¢,

[Z8i7] KA ;40 ; Ecal09(DDP) ; 4045 ; 40 o &3 ; 4 T
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Effects of borneol combined with cisplatin on cell proliferation and cell cycle and apoptosis
of human esophageal carcinoma cell line Eca109(DDP")

Dai Cuiping,Zhang Xuning, Xue Caiping,Ji Ningdong”

(Huaiyin Advanced Vocational and Technical Health School,Huaian Key Laboratory of the Tumor of Digestive
System , Huaian 223300, China)

[Abstract] Objective:To explore the effects of borneol combined with cisplatin  (DDP) on cell proliferation and cell cycle and
apoptosis of human esophageal carcinoma cell line Ecal09(DDP"). Methods: The human esophageal carcinoma cell line Ecal09 was
exposed to continuous stepwise-increased concentration of DDP. Drug-sensitivity was measured by MTT. The cell cycle and apoptosis
were determined by flow cytometry. Results: After 6 months of stepwise drug exposure,the cell could normally grow and propagate in
the medium with 1 pg/ml of DDP,and exhibited a resistance index of 15.886 against DDP. The cell line was named Ecal09(DDPr).
MTT assay showed that borneol at the concentration of no more than 1.560 wg/ml had no obvious inhibition on the growth of Ecal09
(DDP") cells (P > 0.05),but it could significantly promote the inhibition of DDP (1 pg/ml) on the proliferation of Ecal09 (DDPr)
cells (P < 0.05). Compared with using DDP alone ,borneol combined with DDP could change the cell cycle, significantly increase the
number of cells in G1 stage (P < 0.05) and decrease the number of cells in S stage and G2 stage (P < 0.05),and obviously promote
the apoptosis of Ecal09 (DDP") cells (P < 0.05). Conclusion;Borneol can promote the inhibition of DDP on the proliferation of
Ecal09(DDP") cells,the mechanism may be related to change cell cycle and increase apoptosis of Ecal09(DDP") cells.
[Key words] borneol; DDP;Ecal09(DDPr) ;cell proliferation;cell cycle;apoptosis
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B AN rE A 2 25T 245 (multidrug resistance, MDR)
IR FZMITRL A S50 2 DL 3 245 W) vk FE FF A
R S 1 8 7 B9 T DDP B £ 4 98 41 Ecal09
(DDP) AR SR UK R 5 DDP B, BF9E vk g
7 30 328 5 M 240 A 3 T R 240 ) 3 17 40 ] Ecal09
(DDP") 2 L 34 5, M7 385 9% Ecal09 (DDPY) £ Jifg %
DDP Wi 251, ekt vk i FH T B8 i n Al BhIG 7 52
HESI R

1 #RE7T%

1.1 ##

AR Ecal09 14 F B R Bl 34 YRk
RIBARAF,

KR (At st R a2 ) S DDP (LR 558l
5 FRZNF]) , RPMI1640( Gibeo 24 1], 2 /N IfL
(LAY TR AR MRS A RAF),MTT(Am-
resco 23 ), 3E[H) , DMSO (_E g AALAL AR A FR2
A AR T A R | 20 S ARSI R & (R
SRR YR R JRA PR FD ) HAb R 4 Ay
AR
12 7%
12.1 fppissk

YIMITE & 10%/ NI ) RPMI1640 1557
1, 37°C 5% CO, AHXT W FE SR 90% (1) 4t i 15 57 46 N
L TN
1.2.2 & DDP #9720 j6 Ecal09(DDP) 44 %%

KBS 2 B R 2L E A 55 . Eca 09 2
LRGSR, AHMAL T XA B I DDP, i H:
LR 0.020 pg/ml (HRAJE T SE 55 2 109 A il vk
FE) , AR AE A0 M ) 3 FE 1 DR W B = DDP VR, L3
YMEAEFE S 1 wg/ml DDP BB FIPREA K,
1.23  MTT # 0 Ecal09 Ecal09 (DDP") 8 fe %t
DDP #9450 B

PR PR A X B A A A %% R 5% 10% >/ml
PIFEFL 5 x 10° PMERT 96 FLANMIE Fb , 17557 24 h,
T A LFR B 19 DDP, DDP 2% 1k BE 43 51l R 4.000 .
2.000.,1.000.,5.000 x 10™.2.500 x 10",1.250x 10,
6.250 x 1072.3.125 x 102,15.625 x 107.78.125 x
10 pg/ml, 5557 72 h, &40 5 ANE L, MTT 35460
SALOCRE (AVE . IO R T34 AR S 32
(TR), IV JH SPSS17.0 3 i3 HL 2 A7 A =] 5 3
(Bliss % )11 DDP X} Ecal09 .Ecal09 (DDP") 41 fify
2 H5 A i B2 (1Cs0) , 1155 Ecal09 (DDP) 41 g i
25488 (resistance index, RI)

IR=(1-2E50 L A ¥J{E /X L A 3 {H) x
100% ;RI= Ecal09 (DDP") 4i fifl i) 1Cs0/Ecal09 4 fits
Y ICso
1.2.4  MTT 40 Ecal09(DDPr)2m 3g 35 H U

IO 02 K 3 19 Ecal09 (DDPY) 40 i, s il T4
fb, Bl 5 x 100 M EFT 96 LA SRR, 355+
24 h, /1 4 4H5E5 . (DControl 2H . Hnks e R M40
@DDP 4 ALK S 1 wg/ml () DDP; @ vk H
2 . R AR EE I AR URR B VK R, UK R 48
el H 0.195,0.390.0.780.1.560 .3.120 pg/ml; @yk
A+ DDP 4. eI AZIKIE R 1 pg/ml B DDP,
A FIRARFEREEE oKk f, 3 5 A AT AL, 5557
72 h J&5 ,MTT A LSO EEE 115 IR,

1.25 AKX iR n Ecal09(DDP) 48 it A = A=
&m e, JB) 2

FEXRTEAE I ) AR A3 T 6 FLATRRES 57
B, 5555 24 h, /- 415255 . ODDP 4. in A2k i
J9 1 pe/ml () DDP; @K +DDP 4H . J5/MA 1 ug/ml
DDP, BiAIA 1.560 pg/ml vKF . 25¥ER 72 h )&,
WCARIT R RE MR B2 R 1 x 10° >/ml, P =X 4 A
G 1000 241 f J) 08 v A Ti] s R P 200 L 5 S 200 0 T 1
e,

13 %it#FF%

FH SPSS17.0 Gei A x et Eictin #6470 A, T 4%
P %L + ARAEZE (X + 5) T, PIREAR BB L%
FH ¢ K55, ZREAR B BRI 22517, P<0.05
FIRERAGIERE L,

2 5 R

2.1 miadyiF SR

SR FH 3 25 e FE RS E FH 5205 Ecal 09 4
M2 6 N H BEFREZE S 1 pwg/ml DDP (145 57 5L
iR R, TR 4 A 4% Tt DDP )B4S4 Y
Ecal09(DDP),

2.2 Ecal09(DDP) 2 fitn 64 & 24 35 4%

A [\ % FE 89 DDP /E T Ecal09 Ecal09
(DDP) 4, X 240 33 58 10 5 el A 3 3 1 25 57 (3R
1), W H SPSS17.0 @ i HLE B A 7 (Bliss
)& 1 DDP X} Ecal09 Ecal09 (DDP) 4 i (1)
ICs, 43 1 4 0.280 Fll 4.448 pg/ml, 75 F] Ecal09
(DDP)4HffI%} DDP BTH 2545450k 15.886,

2.3 sk A 423 DDP #74) Ecal09(DDPY) 4m ftL3% 74

5 R L, BRI VK MR BE <1.560 pg/ml B
X} Ecal09 (DDP) 4 it 1) A= £ JCHH B 3 4E (P >
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Table 1 Effects of DDP on cell proliferation of Ecal09 and Ecal09(DDP") cells (X £5,n=5)
DDP i Ecal09 Ecal09(DDP")
(ug/ml) W SR IR(%) WG IR(%)
0 1.215 + 0.068 - 0.745 + 0.020 -
78.125 x 10~ 1.142 + 0.011 5.975 0.742 + 0.018 0.376
15.625 x 107 1.089 + 0.009 10.387 0.723 + 0.022 2.899
3.125 x 107 1.030 + 0.033 15.193 0.715 + 0.006 3.973
6.250 x 102 0.813 + 0.021 33.070 0.695 + 0.006 6.658
1.250 x 10~ 0.606 + 0.027 50.107 0.672 + 0.023 9.852
2.500 x 107 0.502 + 0.049 58.683 0.655 + 0.009 12.107
5.000 x 107 0.436 + 0.027 64.148 0.642 + 0.010 13.772
1.000 0.394 + 0.043 67.539 0.550 + 0.014 26.148
2.000 0.342 + 0.036 71.819 0.484 + 0.004 35.060
4.000 0.311 + 0.010 74.370 0.393 + 0.008 47.195

0.05);0.390.,0.780.1.560 pg/ml ¥K H 5 1 pg/ml

DDP ¢ AE B Z 43 DDP XF Ecal09(DDP") 4 i3
FE A HIEH (P < 0.05), BIVK i BA % Ecal09
(DDP) 4%t DDP 1T 254EH , LA 1.560 wg/ml Y
KA E R (R 2) .

%2 wkH{Ri DDP Xt Ecal09(DDPr)4H At 58 i 3 il
Table 2 Borneol promoted DDP to inhibit the proliferati-

on of Ecal09(DDPr) cells (X +£5,n=5)
ZH 5 (wg/ml) WS IR(%)
Control 0917 + 0.033 -
DDP(1) 0.656 + 0.028" 28.462
VKA (0.195) 0.899 + 0.058" 1.941
KA (0.390) 0.888 + 0.032" 3.141
VKA (0.780) 0.875 + 0.048" 4.537
VK (1.560) 0.871 + 0.040" 4.995
VKA (3.120) 0.834 + 0.030"* 9.051
7K H(0.195) + DDP(1) 0.666 + 0.026° 27.396
VK (0.390) + DDP(1) 0.579 + 0.034*" 36.824
7K (0.780) + DDP(1) 0.572 + 0.035°" 37.674
7K H(1.560) + DDP(1) 0.484 + 0.025°" 47.257
VKA (3.120) + DDP(1) 0.515 + 0.056"" 43.818

5 control 414, *P < 0.05; 5 DDP H.&:,*P < 0.05,

2.4 kA5 DDP BJA T Ecal09(DDPY) 48 et JB) 27 ¢
#f

i 1 weg/ml B DDP AHLE, 1.560 pg/ml
MK R A DDP Bk S G1 4 ] 38 £ | S 1A
G2 WMl b, ZRBASIEE L (P <
0.05,%% 3), #&/nvk 5 DDP B , 28 T 41 it )&
A& I E A L,
2.5 kA AR3E DDP 5% Ecal09(DDP") m e 8

5B DDP AHLE, 1.560 we/ml 97K AT 1 wg/ml
DDP B 5 , Ecal09 (DDP) 4 i 8 -2 M\ (24.10 =

%3 ikkH5 DDP BxfXt Ecal09 (DDP") 4 A1 & B B =4 i
Table 3 Effects of borneol combined with DDP on cell

cycle of Ecal09(DDP") cells (X £5,n=3)
YRR B E 4 e (%)
ZHH 1 Z
AL (wg/ml) Gl S G2
DDP(1) 39.60 + 3.72 37.89 = 2.39 2251 + 1.96

VKA (1.560)+ DDP(1) 54.49 + 4.43730.06 + 3.14*15.45 + 1.75*
5 DDP 411b%2, P < 0.05,

2.75)% Tt M (43.23 + 4.54)% , 22 A G F R X

(P<0.05, Bl 1), 858EWKA e DDP 5%

Ecal09(DDP)ZUE AT,

RIS =

20 e 40 ph 40 0259 (G130 .S 99 G2 ) DU
A3 ZAI (M ) R, o Ani G1 3 S Sk A
G2 WI3E A M 39150 BIAEAE 1 200 &1 40 B ARG 0 A%
B G1/S 1 G2/M Ha i s o >4 Jies 240 i AE A 35 40 o
SRS, 3B A R e 2 L 40 e ST AR Bt
i 4 e S0 ol e 200 B T G 1 I Bk
G2 3, A A T R LR E RS

B R AT WL, SRRy
A 20 TN TR RE R RSN A
X Z— AT RGN T Bz — 4R
B LT 259 5 MDR A A S8k 7 Bk
W, UL, iR Ab T 7 58 BB AT 25T AL

TR S0 B 2 T o o A A R B A S AR
W B, FRAHKAHE <1.560 pg/ml B}, X}
Ecal09 (DDP") 4 g 0 A= < Jo B e Ml /EH , i 5
DDP(1 pg/ml) B HBE B W] Ecal09 (DDPY) 4 fifd
B3FE , DL 1.560 we/ml VKA 2R Feds, HoAE IR &
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Figure 1 Borneol combined with DDP promoted apoptosis of

Ecal09(DDP") cells

AT BB Ecal09(DDP) 4 it J& 1 e A48 A 13 i
FX, LA 1.560 pe/ml (0K A — 058K, vk
F T DDP J5 G134 i 48 £ | S W4 e . G2
91400 i W 2 k2L | Eca109 (DDPY) 4 il % £E G191 RH
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