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— Abstract

Background and Objectives : Cisplatin (CP) is a major chemotherapeutic agent for head and neck cancer. However,
cancer cells can get drug resistance through recovering the DNA damage by CP. Mithramycin A (MA) can inhibit gene
expression of multidrug resistance gene 1, c-myc or h-ras. The goal of this study is to evaluate the therapeutic effect
of MA alone and combination of MA and CP on head and neck cancer cell lines.

Materials and Methods : Two head and neck cancer cell lines (AMC-HN4, AMC-HN7) were treated with MA. The
cellular proliferation, apoptosis and protein expression were measured with XTT assay, FACS analysis, and western
blotting, respectively after MA treatment in cell lines. In order to know the combination effect of MA with CP, the
cancer cell lines were treated with MA, CP, and MA/CP combination, and cellular proliferation, apoptosis and
expression of apoptosis-associated proteins were measured.
Results : MA inhibited the proliferation of head and neck cancer cells and induce dapoptosis. Increase of caspase
activation, PLC-Y'1 fragmentation and percent apoptosis by MA treatment was blocked by z-VAD-fms, but not blocked
by N-Acetyl Cystein. Combination of MA and CP significantly inhibited cancer cell growth and increased apoptosis
compared to MA and CP alone, and it also suppressed the expression of anti-apoptotic proteins such as XIAP and Mcl-1.
Conclusions : The present study suggests that MA alone andMA/CP combination chemotherapy could be a potential

regiment for the control of the head and neck cancer.
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0.8 x 10° 7} 2] MEE lysis buffer(137 mM NaCl, 15 mM
EGTA, 0.1 mM sodium orthovanadate, 15mM MgCl, 0.1%
Triton X-100, 25mM MOPS, 100uM
phenylmethylsulfonylfluoride and 20uM leupeptin, adjusted
to pH 7.2) 50- 100uldl] F-5-AA A EZE LA AL &
e AEZS 12,000rpm o2 3087F LAlsle] =S
AsFA ) Pierce AHUSA) 9] ©ild A3 7| E2 whald
FTEE A5ty A3 & FYHE polyacrylamide gel
o HEstd HrldEsitt 95 $F Immobilon-P
membranes (Millipore corporation, USA)e] Thlzle 27]
B A E Bojr ECL Western blotting kit (Millipore
corporation, USA)-& ©|-&3l] Fo]Z<l ©hd-g AE3I3
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1. MA7t F35 FHAE S vA= 9F

MAZ} 7735 FSME S0l vX e TS dotE
71 93ked 96 well Al AMC-HN4 AE 2
AMC-HN7 M EE EF3}a of 7)o sl 552 MA
E 713 5 kel dh viF 43417 = 7241 7F 3 A
EZF] ArE BEA517] Y8l XTT assayS A 813 Al
FAEES Ttk AMCHN4 2 AMC-HNT 5 Ml
FolA MAS] w&7F S7HE 5 MEAEE] it
Ko, WY 72 A7 W MA®S] 50% inhibitory
concentration (IC50)& AMC-HN4¢] 749 5-10 nM,
AMC-HN72] 73-¢- 20-40 nME vrebsdth(Fig. 2).

Fig. 1. Structure of Mithramycin A.
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Effect of MA on the growth of head and neck

cancer cell lines. AMC-HN4 and AMC-HN7 cells
were cultured in media containing MA for 48 or 72
hours. Cell growth was measured by XTT assay.
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Fig. 3. Caspase-mediated apoptosis induced by MA.

AMC- HN4 cells were incubated 50 M
z-VAD-fmk or 10 mM NAC or solvent for 1
hour before treatment with 80 nM MA. Cells
were treated for 24 hours and then evaluated
for DNA content after propidium iodide
staining, and cell cycles were analyzed.
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4. Caspase-mediated apoptosis induced by MA.

AMC -HN7 cells were incubated with 50 #M
z-VAD-fmk or 10 mM NAC or solvent for 1
hour before treatment with 80 nM MA. Cells
were treated for 24 hours and then evaluated
for DNA content after propidium iodide
staining, and cell cycles were analyzed.
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EX XL 419%2 YEFSTHEg. 3).
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7.79%, MA T=3 X FL 28.09%, MAS} z-VAD-fmk &
Al AR EE 437%, MASF NAC BAH X2 27.3%,
7z-VAD-fmk G5 RS 249%, NAC TEHA|+S
TN%Z JEFATHE. 4). ©)de] A3=Z Kol F A2
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Fig. 5. Effect of z-VAD-fmk and NAC on
MA-mediated cleavage of PCL-71.
AMC-HN4 and -HN7 cells were
incubated 50 #M z-VAD-fmk or 10 mM
NAC or solvent for 1 hour before
treatment with 80 nM MA. Cells were
treated for 24 hours and then equal
amounts of cell lysates (40pg) were
subjected to electrophoresis and analyzed
by Western blot for PCL- 7 1.

The proteolytic cleavage of PCL- 71 was
indicated by arrow.
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Fig. 6. Treatment with mithramycin A enhances sensitization
of head and neck carcinoma cell to cisplatin. HN-4
and HN-7 cells were treated with 8 M of CP and/or
10 nM of MA for 72 hours, and % survival was
estimated by XTT assay. Data are mean values
obtained from three independent experiments and bars
represent standard deviation.
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Fig. 7. Combination of MA and CP increased apoptosis of
AMC-HN4 cells. AMC-HN4 cells were incubated
with 40 nM and/or 16 #M CP for 24 hours and then
evaluated for DNA content after propidium iodide
staining.

MAS} CP B-&o] 45 THME APE S 7=
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Fig. 8. Combination of MA and CP decreased
expression of XIAP and Mcl-1.
AMC-HN4 cells were incubated with 20
or 40 nM MA and/or 16 M CP for 24
hours and then equal amounts of cell
lysates (40 pg) were subjected to
electrophoresis and  analyzed by
Western blot for caspase 3, PLC-rl,
IAPs and Mcl-1.
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