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[# ZE] 8 @ HIHmEEP R cecropin-XJ, CE-XJ )5 4 Fibyr 25 ¥ X A8 Ecal09 40 M8 5 X P4 T~ 152
W, 2 6k MTT B CE-X) BEA AR Rk BE 19 2 22 B ( doxorubicin, ADM ) R 4f( carboplatin, CBP ) B 41( cisplatin, DDP )F
BRI cyclophosphamide , CTX )X AN B8 Ecal09 40 M 5H 1452 M, Ji U4 AR 238 CE-XJ 5 ADM.CBP.DDP.CTX 5%
Xt Ecal09 4 T 35 M S8 S ok A B8 i 437 B 52 . #8 SR < Bl ] CE-XJ( 1 ~ 50 wmol/LL ) A A% 5 4 4 5t 5 3 4 35 40 4
Ecal09 #3455 P <0.05 3§ P <0.01 ). CE-XJ 4355 ADM .DDP .CTX 64125, 5 2540 1L, Ecal 09 4l 438 5 417
il BH SR A TR R N ¥ P <0.05 3 P <0.01 ), 4R P IE PR EUK S BRI P <0.05 ), T Zbn {4 B v {7 i 2 %
X ¥1 P <0.05). {H CE-XJ 55 CBP B HHBF H BRRE UL S, 55 507 FH 2440 b, 40 6 400 ) A8 AR O, 200 08 1 3 R B A1
£ 3> : CE-XJ 51k5725% ADM . DDP I CTX I FHX A B 4595 Ecal09 20l i 14 78 41 6 R0 U T35 S8 W] AR 34 1 D, MLkl vy
A 55 40 P 6 P R RN AR IR A AR b A . {H CE-XJ 5 CBP B¢ NS HLAE T, HEML A e — 2 4R 1.
[ X8R ] FmEETEK; 88 Ecal09 41U ; 232 L2 ; K4A; A ; A BEEENG ; 1858 ; F T
[ FESZES ] R735.1; R730.59 [ XHkFRERD ] A [ XEHE ] 1007-385X( 2014 )04-0402-06

Effect of Cecropin-XJ and it’ s combination with chemotherapeutic agents on the
proliferation and apoptosis of human esophageal cancer Ecal09 cells

Xia Lijie,Zhang Fuchun( Key Laboratory of Biological Resources and Genetic Engineering of Xinjiang , College of Life Sci-
ence and Technology, Xinjiang University , Urumqi 830046, Xinjiang, China )

[ Abstract ] Objective: To evaluate the effect of cecropin-X] in itself or in combination with one of the commonly used
chemotherapeutic agents on the proliferation and apoptosis of human esophageal carcinoma Ecal09 cells in vitro. Methods :
Ecal09 cells were treated with cecropin-XJ, either in itself or in combination with adriamycin ( ADM ), cis-diamminedi-
chloride platinum II ( DDP ) or cyclophosphamide ( CTX ). Twenty-four hours after treatment, cell viability was assessed
by MTT assays, and apoptosis, reactive oxygen species ( ROS ) levels and mitochondrial membrane potential were assessed
by flow cytometry. Results: Cecropin-XJ alone significantly inhibited Ecal09 cell proliferation at the doses used ( range
from 1 to 50 wmol/L ) ( P <0.05 ). Compared with the cecropin-XJ mono-treatment, the combined treatment of cecropin-
XJ with ADM, DDP or CTX were significantly more effective to induce Ecal09 cell proliferation inhibition, apoptosis and
reactive oxygen species production, and to decrease Ecal09 cell mitochondrial membrane potential ( P <0.05 ). In con-
trast, the combination of cecropin-XJ with CBP showed an antagonistic effect. Conclusion: Cecropin-X]J combined with
ADM, DDP, and CTX respectively may inhibit proliferation and induce apoptosis of human esophageal carcinoma cells
more effectively than cecropin-XJ in itself. The synergistic effect may be associated with changes in the intracellular ROS
production and mitochondrial membrane potential.
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E’Jﬁ@fifbgiﬁ” TE—ERE FEm 1 25907
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Bh 25 il 15 T 2 LARRAR ALY T 25 9 1) ] A 2
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Hr i R AP BK( cecropin-XJ, CE-X] )JEANSL I
25 DA 5 55 b DX A 4 B 00 A 3 54y sk i 4y
BRI —Fh UKD B TR E-B Rk, HA
P oM X e, A AR A A AR s v, LB
REUE R KA N E B RIUER , xR A — /TEE/J
it sz, [l cecropin %ﬁ%ﬂﬁ?ﬁrﬁﬂkju e
A0 b Te A0 L, X I 4 R AN ©

2 It B ( doxorubicin, ADM ) it £A( cisplatin,
DDP ) . A B Mk Bz ( cyclophosphamide, CTX ). %A
(carboplatin, CBP )& H mij il KA FH i) 12 WAL T 24
Py, ARG EERI CE-XJ 415 ADM . DDP
CTX .CBP A3 B B 8 Ecal09 21 i 56 58 M U
TCRYSEE , IR HAE FHAEAE R AR SC AL, o CE-XJ
FRT I PRI FH 4 A S 0 A A

1 RS

1.1 E&ZE&A

NEEE Ecal09 A HIPRIE B L 41 A 52 BT
MTT .DMSO .2",7'-Z AT M LR R 27,7 -di-
chloro-fluorescin diacetate ( DCFH-DA ) ].3,3'-—.C.
FE A kA U] 3, 37 -dihexyloxacarbocyanine io-
dide ( DIOC((3) Mg [ Sigma 23 H], DMEM 4 g 5 3%

B RIS 0. 25% JEREA Gibeo 23 W] ™ i . ADM

I H Actavis Italy S. p. A A ], CBP 4 H 55 & 254
RS ], DDP W A 38 A A i 25 A FRA R, CTX Ry
UGB BR R AR 2GR . T AR
& H DAY
1.2 mpasEsk

NEE Ecal09 4l H M7 T 10% a4
MLY% /) DMEM 35523 rh , & F 37°C \5% CO, 1 FinE
FESMFFRIFR B2 ~3 d AR 1 Ik, S I BG4k
ARSI, AT R KT 98% -
1.3 MTT &40 Ecal09 48 g, 64 38 78

K JH Mossman #5715 MTT 311, BOq 80k K
W20, LS x 10* A/ ml (1920 i Bl R0 96 FLI%E IR
B, FAL 100 plo SEER A FIAL( KGR 5 ) % iR
( RALFE Ecal09 41 ) 5250 2H( Hopd k2540 L fk
JP PR B FHZG 4L ) o Bt vl JOR PP 2 21 i ik

J£1.5.10.50 pmol/L 4524 , S fby7 25 41 #ic 2 vk JiE
0.05.0.1.0.2.0.5 wmol/L 4324, BE4 I 25 40 4 4t
FK 1.5.10.50 wmol/L kLT 25 ¥ 1y 0k JiE
0.05.0.1.0.2.0.5 umol/L B(A 4525, i35 24 h
Ja , BEALIN 20 Wl MTT (0.5 mg/ml ), 4kEE0E &
4 h, BFLIMA 100 Wl ZH FEEAR, KR 10 min
o4 S FE A3 TR . 7E 570 nm KR I E & 1LOG
FEECD A, T R A AF TR R . BRI S /\:F
Trfle AR % ) =( Z9AbFE4 D {H -
XTHEZE D 8 )/C FIPEXS B4 D (8 - =5 EXﬂﬁéﬂ D
H ) x100% o i I 2540 HAE H B4 coefficient of
drug interaction, CDI VT4 T 2540 5 AE R PE R, CDI
F PRI .CDI = AB/( A x B ), AB 225 440
X HRAL D ERIHAE, A 5 B B4 254 5 iR
D {EHAY LA, i CDT < 1, T 75 25 4 FH 0 o o0 3 Il 5
1 CDI =1, W 2545 IV B AR A0 s 40 CDT > 1 0 i
25/ IR BT R4S
1.4 Annexin V-FITC/PI & ¥ &, 7 X, 20 oL A 44 m)
Ecal09 %8678

[ 1.3 o 2dfngs 2y, 45 25 hh B 24 b 5 ok 4
Jitd, #% B8 Annexin V-FITC/PT 8 Tk 57) £ 1 B
FEAE, FH 400 pl Annexin V-FITC %54 2% Wi & I 40
Ji, T AR A 1 % 10° A/ ml ; 76 20 i B PR
A S wl Annexin V-FITC g8 Il 50 wg/ml PI PR
W2 ~8 CHREOCHEF 15 min JiF, 7 B AT 2 40 i X
I A5 2 A LR T
1.5 DCFH-DA # &7 X 20 e RAa M Ecal09 2m fie
A & PEE( ROS ) # KT

[ 1.3 oA fgs 25, /6 24 h J5, IH Ak
Y, PBS ¥k 2 WA, HH 40 wmol/L. DCFH-DA %%
Yukl 37 CHEOEIET 30 min, PBS ¥E 2 W, MA 0.5
ml PBS 5 2 40 il f5 FH 37 =X 40 ASORS I 3 &  4
480 nm, & S K 530 nm ). #4140 M N Y- 24 9¢
T R LA P ROS 7K, NS Y R & 1Y
AR A B XS R
1.6 DIiOC,(3 )% &7 K 2 fe KA Ecal09 %1 fie,
RALAR B W, A

[ 1.3 thor e AnZa 25 /EH] 24 h 5 & SE i 4
0 FIXE HRZH 40 M PBS ¥k 2 YK, ] 40 nmol/L DiOC
( 3)6YLR) 37 CHREEIFE 15 min, PBS P2 K, il
A 0.5 ml PBS 20 i, FH U0 =X 40 A ASCR DU 8 %
WK 484 nm, K HHEK 501 nm ),

DL R A A AR I Ecal09 40 T 1
PR SRR F A AR L SE B T 3 Uk, B HE
A 1 x 10* AN TE A M BT AR B O B0 D
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CellQuest Pro #4534 o
1.7 %it#am

FHHEHELL x £5 o8, R SPSS 13.0 Giit4k
P53 BT . PIZL ISR LA ¢ K36, Z 20 3480 L
BRI 225007, R A Log-Rank #L#F174H XK
BEMRY ., L P<0.05 8 P <0.01 £/REFH
At FE L,

2 & R

2.1 CE-X]J 5457 25435 )8 5 Ecal09 %@ feL3% 75 49

MTT i 5 g 7w, Bl B CE-XJ, 76 H 1.5,

10,50 wmol/L FIHAEH T Ecal09 403 5E 15 PE 4
WA(79.25 +2.58 )% (58.54 £2.71 )% (43.21 +
2.42 )% FI( 29.28 +2.53 )% , YiHH CE-XJ DA
77 AW Ecal0o LAY IE . M LCRIRIMREE Y CE-
XJ &4 ADM .DDP Al CTX YEFII, % Ecal09 4 fitg 1
AP R 34 08 25 T ] CE-XT by 24
YA ¥ P<0.05,% 1), HHEAFWKE CE-X] 51k
SPGB VE 468 % CDI )l %75, CE-XJ 5 ADM,
DDP Al CTX B AY CDI 43514 0. 87 +0.02.0.93 +
0.04 F10.81 £0.03, 8] CE-XJ 5iZ =255
Y= U EIVEH . 1 CE-XJ 55 CBP BRAVE I =4
FEPUEHIC CDI 2}y 1.08 +£0.03 ).

#£1 CE-XJ 54fFF25mEt AR i#IT Ecal09 4AEEMINH( % )

Tab.1 CE-X]J and it’s combination with chemotherapeutic agents promoted the inhibition on the proliferation of Ecal09 cells

ADM CE-XJ + ADM DDP CE-XJ + DDP
Dose Cell Dose Cell Dose Cell Dose Cell
(ey/pmol-L™") viability (ey/pmol-L™") viability ~ (e¢y/pumol-L™")  viability (ey/pmol-L™" ) viability
0.05 78.29 +2.44 1+0.05 53.08 £2.11° 0.05 81.24 £1.26 1+0.05 61.21 +2.35"
0.1 54.15 +1.86 5+0.1 36.13 £1.43~ 0.1 60.28 +3.49 5+40.1 38.45+1.61"
0.2 38.66 +£2.01 10 +0.2 20.74 £2.07" 0.2 47.23 £3.04 10+0.2 21.89 +£0.84"
0.5 21.23 +1.27 50 +0.5 8.01 £0.68" 0.5 26.61 +2.77 50 +0.5 11.20 £0.72~
CTX CE-XJ + CTX CBP CE-XJ + CBP
Dose Cell Dose Cell Dose Cell Dose Cell
(ey/pmol-L™") viability (ey/pmol-L™") viability ~ (¢p/pumol-L™")  viability (cy/pmol L") viability
0.05 79.13 £2. 14 1+0.05 51.08 £2.09" 0.05 88.24 +1.84 1+0.05 89.21 £2.51
0.1 53.49 +2.01 5+0.1 34,17 £1.83" 0.1 73.37 £2.51 5+40.1 84.58 +1.97
0.2 41.81 +1.45 10 +0.2 19.24 +1.01° 0.2 62.47 +2.11 10 +0.2 78.37 £2.55
0.5 23.14 +1.67 50 +0.5 10.21 £0.53" 0.5 41.69 £2.72 50 +0.5 60.43 £2.04"

" P <0.05 vs chemotherapeutic agents alone

2.2 CE-X] 54477 243 A &F Ecal09 40 it 8 o &
# vk

TR ARG EE R B 1, % 2R, 5IEH
RALHE Ecal09 4020 AH H, CE-X] BBk AL T 254
ETHRA FH 2 0% 40 A 0 T 23R C R 300 0 T R g 00 0
TO¥WHEBEMMMCYE P<0.01), R, 550k
ST AR L, CE-XT 4351 5 1697 25 %) ADM . DDP
A CTX BCHJF Ecal09 4 i I8 72K ( R JE - g
IR )W A B ERE MO P <0.05);{H CE-XJ
5 CBP B XT Ecal09 20 Mg I/ T- A B A HE I, )z
MR

2.3 CE-XJ 5477 23 A *F Ecal09 2 i ) &
WS P

DY R DCFH-DA & — o 41 i 3 375 14 e Ak,
PEA4NIEAY DCFH-DA AT 8540 /Y H,0, A fbrs
A e e, DRI AT L o 3 X 4 SRS 0 4 i Y
DCFH-DA 75 &, DT (8] #2005 40 i N H, 0,
. SIEE R Ecal09 4044 L, CE-X]
55407 2459 5ok FH 24 35 0] S35 TN Ecal09 4H A h
H,0, W&HE( ¥ P<0.01), RN, 51572545
FZGAA L, CE-X) 540I7 2593 &1 F )5 4 g v
H,0, Bt i F 5 # P <0.05 ). Uil CE-
XJ 5457 9B G E 5T Ecal09 4RI T-H
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Fig.1 Inducing apoptosis effects on Ecal09 cells detected by flow cytometry
A: Untreated EcalO9cells; B: S5umol/L CE-XJ;C: 0. 1pumol/L DDP;D: 0. 1pumol/L DDP and 5 pwmol/L CE-XJ;
E: 0.1 pmol/L CBP;F: 0.1 pmol/L CBP and 5 pmol/L CE-XJ;G: 0.1 pmol/L CTX;H: 0. 1pmol/L CTX and
5 pmol/L CE-XJ;I: 0.1 pmol/L ADM;J: 0.1 pmol/L ADM and 5 pwmol/L CE-X]

2.4 CE-XJ 54455 25 49 8% 0 3% Ecal09 26 A &4
PR W, AL 64 75 v

LRI AT AWm FRELR IR TR &
A —PEERE, 2GR DIOC( 3 )] 454 £
SRR R T I, L 1 5 ik 559 B8 S e A 1
DA SRR 7 P 114 38 i s B A O TR CE-X) 5k

TF YR RE 1A Ecal09 0 A¥m F %, K
DiOC( 3 )X AWm SR, LI A5 RO & 3, %
2)EKH],CE-X] 5Tk E 200 24 h J5,
S {by7 25 sk FH 25 A AH e, CE-XT 54k 7 259 Bk
B FH 2L 40 L P b AR B fL (6 35 4 B 35 R 3 P
<0.01).
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Fig.2 Measurement of the reactive oxygen species ( ROS ) generation of Ecal09 cells by flow cytometry
A: Untreated Ecal09 cells; B: 5 pmol/L CE-XJ; C: 0.1 pmol/L DDP; D: 0.1 wmol/L DDP and 5 wmol/L CE-XJ;
E: 0. 1pwmol/L CBP; F: 0.1 pmol/L CBP and 5 pmol/L CE-XJ; G: 0.1 wmol/L CTX; H: 0.1 wmol/L CTX and
Spmol/L CE-XJ; I: 0.1 pmol/L ADM; J: 0.1 wmol/L ADM and 5 pmol/L CE-XJ
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Fig.3 Detection of the mitochondrial membrane potential ( AW¥m ) of Ecal09 cells by flow cytometry
A: Untreated Ecal09 cells; B: 5pmol/L CE-XJ; C: 0.1 pmol/L DDP; D: 0.1 wmol/L DDP and 5 pmol/L CE-XJ;
E: 0.1 pmol/L CBP; F: 0.1 pmol/L CBP and 5 pmol/L CE-XJ; G: 0.1 pmol/L CTX;H: 0.1 wmol/L CTX and
5 pmol/L CE-XJ; I: 0.1 pmol/L ADM; J: 0.1 pmol/L ADM and 5 pwmol/L CE-XJ

%2 CE-XJ] SWFZABAN Ecal09 4AME T HFEES MR EFEE AN % )

Tab. 2 Effects of CE-XJ and chemotherapeutic agents alone or in combination on apoptosis,

the level of reactive oxygen species and mitochondrial membrane potential in Ecal09 cells( % )

Group Apoptosis rate Reactive oxygen species AWm

Untreated Ecal09 cells 2.27 +0.36 3.81+0.74 0.68 +0.12
CE-XJ 20.54£1.78"" 19.55+2. 14" " 67.67 £3.71*"
ADM 27.79 £3.03" " 16.52+1.76* " 94.03 £1.69*"
CE-XJ + ADM 56.24 £4.37" "% 28.11 £3.77° "% 14.21 £2.437 42
DDP 14.53 £0.83" 19.97 +3.12** 65.01 £4.26" "
CE-XJ + DDP 51.31 +5.74* "~ 39.62 +5.19" 7% 14.76 £2.127 2%
CTX 28.06 £2.95" " 8.70 +1.12" 80.47 £3.32""
CE-XJ + CTX 56.25 £9.11" "2 24.47 £2.85" "4 23.97 £2.17* 4%
CBP 52.27 £3.76" " 7.42£0.91" 81.40 £3.28""
CE-X] + CBP 39.59 +4. 12" " 27.22 £4.21" 2 44.64 +2.55% 744

“P<0.05,""P<0.01 vs untreated Ecal09 cells;

2P <0.05,%%P <0.01 vs chemotherapeutic agents alone or CE-XJ

3 i i
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