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[ Abstract] Background and purpose: Gap junctions(GJ) could enhance cytotoxicity induced by
chemotherapeutic agents. However, whether or not GJ composed of connexin 43 (Cx43) could increase etoposide
cytotoxicity remains unclear. The aim of this study was to explore the effect of GJ composed of Cx43 on
etoposide cytotoxicity in testicular cancer cells. Methods: Eighteen-glycyrrhetinic acid and siRNA were used
to inhibit GJ function. Retinoid acid was used to enhance GJ function. “Parachute” dye-coupling assay was used
to examine dye spread through GJ composed of Cx43 in MLTC-1 cells. “Standard colony-forming assay” was
used to examine cell survivals of MLTC-1 cells treated with etoposide. Results: Assayed by “parachute” dye-
coupling assay, the dye spread through GJ in MLTC-1 cells was significantly decreased by 18-glycyrrhetinic
acid however increased by retinoid acid. Cx43 expression and GJ function in MLTC-1 cells were inhibited by
Cx43-siRNA. Results from “standard colony-forming assay” showed that etoposide cytotoxicity was decreased
by 18-glycyrrhetinic acid and siRNA, however enhanced by GJ function enhancer retinoid acid. Conclusion:

The function inhibition of Cx43 composed GJ in MLTC-1 cells could decrease etoposide cytotoxicity. The
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enhancement of GJ composed of Cx43 in MLTC-1 could increase etoposide cytotoxicity.
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Fig. 1 The effect of chemicals and siRNA on the dye spread of MLTC-1 cells assayed by parachute assay

A: Control group; B: 18-GA group; C: RA group; D: Cells transfected with Cx43 siRNA; E: Bar graphs were derived from A, B, C, D; *: Com-

pared with control, P<0.05.
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Fig. 2 The effect of 18-GA and RA on etoposide cytotoxicity in
MLTC-1 cells expressing Cx43

Compared with etoposide, *: P<0.05.
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Fig.3 Etoposide cytotoxicity in MLTC-1 cells transfected with
or without Cx43-siRNA

Compared with control, *: P<0.05.
33w

ASHIF 5 38 1k I FH 259 F 43 A 24 T Bk
AR LU AL GI I RE R G 5T T ARFTIA T bbb
JAE S Cx43 T AU GII R 2R, BUIESE T
Cx434 M GIN T T AL X 22 JLMLTC-1
957 AN L 1A SR A PR o A AR VA 25 R
18-GAIN I Cx43 4 A GILIRE , B THAEIA
AN AP 5 I 4 R SR C x4 3L L G )
AE, HIRITIAE AnAE e, kel L, R
GIRTIRE, REMS U ARFCIAH P IPIREAE I
AL RN, R TR F AL 2= 259
FH: 1 200 ) ] R 32 423 TH I B REAS 25 1 v 2
FJUIE AN XK FCIA T AU, I R R A

fif 5P = A . L, SEAUE AN T X Cx43
SRR B 25 T R R YT R MR X e AT
ORI M A BB AR

NERAZ P2 kA 218 Cx, HrfCx43
N Z RS R 2ah, B
T —FGIE ., AR IR MR A, Cx43
21 B GTRE NS I 25 1 5 22 Fh ALY T 259 () 4N M 53
Ve, RSB RIR, M Cx43T 4l RGeS i 2
B AT /N Bk A R R AT 4 T 40 i (MEF s) Y
FEPE, TNAEE YL Cx43 RNAS IAATEER] R
B 7 YR Cxa3 T LA AT 5 MR 40 Y S B
PRI, BT TNF - o py MR B, F
AT 52 5 235 R UE SR FEA T 0T 52 AL I 240 314
AR VR F AR Cx 432 A GIAFAE B A% 0 B
s, SRR RS T

GIHsRALTT 25 Al I B O BLT 55 55 0
BN o S RN B R A A
BT R B, R AR LB, A5
iy £ 2 e F R SRR S, AT | RS R R A
s A= RN, B A G A i DA R ) TR
2t G AN LR B R K o B G Coe S5 PRI 19 I 4
M H BIHSV-TK/GCV IR YT 2 L AR FE Y Cx & A
PIVE 2R, XULIGIHE R T HSV-TK/GCV 3
BB IT 55 B RN, SE56 3 AN B IR ) =
BRI 3 2 B T Cx43 P B GI A ] 5% it
DAL 7 200 e 4 #5280 ) BB G B R IR B i, 51k
BT ) RIREM, SRl S Akt i
LA IR 9 T R Y7 458 10 Jensen 7
WFFE N 53 SRR AE 55 48 L0 1 1% ] P o AR
ATRE R T —Fh ST RS, LT {5
FHARAN L] A GIAG 3, S ECRAiM N e T
SRR M IR TR A AN B

SIGEAFRL, RIS TP DNA
F1A) A2 S 411 ) A 0 e P 2B R BB . ARFEIA D
il 240 L N DN AFH S A B 1T A0 0B The
S DNATHIN ARG 11 5 £ 2 W22 DN A B
FORUEETE LA BRI B -DNAWT R 51,
BEYHR M ANAIEATM, ATR> F5 5K
B2 R 50 M JE % R 5, — B RE
Bl EHRBEE, Mo s aknEHEmE



(P BBmAER L) 2015F5255511

5

A, A FEEI A T e E T, I,
FRATAEI AR FCIA X 2Fh £ XTDNA K il
ML TT 25 076175 5 40 B 08 T2 i 2k R v BT T 1)
16 52 B 1 40730 A o RE e AR 2 Ak, AFSE
RFCIAEER ML h, A TRES il —Le3s
U AR A H, BT A SR B A DN A3
Vit E A& LTG5 KA E, A5
A ] REJE BB AT GIA B /N - 20 M A i
Y ANIP,, a5 1 RATRTIIE R MLTC-1
Y1 ) AH I S AE S, DNASS R 18 42 B %
BT SRR S B EERER
HHEBA SARICIA A ST E 5 1L
IR RFUESL

(& % X W]

[1] KIMTM, KIM D W.KANG Y K, et al. A phase I study
of ifosfamide, methotrexate, etoposide, and prednisolone
for previously untreated stage | /Il extranodal natural
killer/T-cell lymphoma, nasal type: A Multicenter Trial of
the Korean Cancer Study Group [ J ] . Oncologist, 2014,
19(11):1129-1130.

[2] NAJARTIA, JOHRI R K. Pharmaceutical and pharmacological
approaches for bioavailability enhancement of etoposide [ J ] .
J Biosci, 2014, 39(1): 139-144.

[3] NECCHI A, NICOLAI N, MARIANI L, et al. Modified
cisplatin, etoposide, and ifosfamide (PEI) salvage therapy for
male germ cell tumors: long—term efficacy and safety outcomes

[J] . Ann Oncol, 2013, 24(11): 2887-2892.
[4] TONG X, DONG S, YU M, et al. Role of heteromeric gap

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

junctions in the cytotoxicity of cisplatin [ J ] . Toxicology,
2013, 310: 53-60.

ZHAO Y, LIU B, WANG Q, et al. Propofol depresses the
cytotoxicity of X-ray irradiation through inhibition of gap
junctions [ J | . Anesth Analg, 2011, 112(5): 1088-1095.
KOREEN IV, ELSAYED W A, LIU Y J, et al. Tetracycline—
regulated expression enables purification and functional
analysis of recombinant connexin channels from mammalian
cells [ J] . Biochem J, 2004, 383(Pt 1): 111-119.

JENSEN R, GLAZER P M. Cell-interdependent cisplatin
killing by Ku/DNA-dependent protein kinase signaling
transduced through gap junctions [ J | . Proc Natl Acad Sci U
S A, 2004, 101(16): 6134-6139.

WANG M, BERTHOUD V M, BEYER E C. Connexin43
increases the sensitivity of prostate cancer cells to TNFalpha—
induced apoptosis [ J ] .J Cell Sci, 2007, 120(Pt 2): 320-329.
YAMASAKI H, OMORI Y, KRUTOVSKIKH V, et al.
Connexins in tumour suppression and cancer therapy [ J ] .
Novartis Found Symp, 1999, 219: 241-260.

HAMADA N, MATSUMOTO H, HARA T, et al. Intercellular
and intracellular signaling pathways mediating ionizing
radiation—induced by stander effects [ J | . J Radiat Res,
2007, 48(2): 87-95.

WANG D, LIPPARD S J. Cellular processing of platinum
anticancer drugs [ J ] . Nat Rev Drug Discov, 2005, 4(4):
307-320.

EVANS W H, DE VUYST E, LEYBAERT L. The gap junction
cellular internet: connexin hemichannels enter the signalling
limelight [ J ] . Biochem J, 2006, 397(1): 1-14.

HONG X, WANG Q, YANG Y, et al. Gap junctions propagate
opposite effects in normal and tumor testicular cells in
response to cisplatin [ J | . Cancer Lett, 2012, 317(2):165—
171.

(ks HI: 2014-10-13  &RIHI: 2014-12-18)



	Split_00001
	Split_00002
	Split_00003
	Split_00004
	Split_00005

