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Anti-MDR tumor mechanism of CIP-36, a podophyllotoxin derivative

MEI Xin"? JIANG Yun-gen”", LU Jing-jing’, WU Ke-zhu?, CAO Bo', CHEN Hong'

(1. Department of Pharmacognosy, Medical College of Chinese People's Armed Police Forces, Tianjin 300162, China;
2. Pharmacy Department, Jiangxi Provincial Corps Hospital of Chinese People's Armed Police Force, Nanchang 330001, China;
3. CSPC Zhongqi Pharmaceutical Technology (Shijiazhuang) Co., Ltd., Shijiazhuang 050051, China)

Abstract: This study is to investigate the antitumor activity of CIP-36 on multidrug resistant human oral
squamous carcinoma cell line (KBV200 cells) in vitro and the possible anticancer mechanisms. MTT assay,
Hoechst fluorescein stain, RT-PCR and immunohistochemistry were carried out on KBV200 and KB cells. The
growth of many tumor cells was obviously inhibited by CIP-36, especially the multidrug resistant cells KBV200.
Obvious apoptosis could be observed in the Hoechst 33342 staining experiments. The results of RT-PCR
showed that the levels of p53, p21, caspase-3 and bax mRNA increased, and meanwhile the expression of mdr-1
and bcl-2 mRNA decreased in a dose-dependent manner. The data were significantly different from that of
vehicle. The expression of P-gp significantly decreased with the increasing dosage of CIP-36 examined by
immunohistochemistry. It can be concluded that CIP-36 could change resistance-related genes and proteins to
overcome multidrug resistance in the KBV200 cell line.
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Figure 1 Chemical structure of CIP-36
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Table 1 Primer sequences and annealing conditions used in this study

Gene name Primer sequence (5'-3") Number of base pair/bp Annealing condition

B-Actin Forward: GTGGGGCGCCCCAGGCACCA 540 57°C30s
Reverse: CTTCCTTAATGTCACGCACGATTTC

Mdr-1 Forward: CCCATCATTGCAATAGCAGG 157 58 C 40s
Reverse: GTTCAAACTTCTGCTCCTCA

P53 Forward: TCTGGGACAGCCAAGTCTGT 435 58°C 30s
Reverse: GGAGTCTTCCAGTGTGATGA

P21 Forward: TGTCCGTCAGAACCCATGCG 346 57°C30s
Reverse: GCGAGGCACAAGGGTACAAG

Bcl-2 Forward: GGTGCCACCTGTGGTCCACCT 458 57 ‘C 1 min
Reverse: CTTCACTTGTGGCCCAGATAGG

Bax Forward: CGTCCACCAAGAAGCTGAGCG 382 57°C45s
Reverse: AGCACTCCCGCCACAAAGATG

Caspase-3 Forward: GTGGAATTGATGCGTGATG 499 58°C45s

Reverse: GGAATCTGTTTCTTTGCATG
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PAF i, CIP-36 J &t [l Jga 40 1 121 47 58 i 1 25 493 4 FH
(ICso: 0.14~7.47 umol-L™"), 0T FHMEX B VP-16.,
BEAb, CIP-36 S IF & 40 il 55 i 40 i AT A (1 aE #¢
PE, OB AT 4E 4N e (FB) A1 IR I P 12 4
Jfi (VEC) ¥ ICso ) >50 pmol-L™"s

Table 2 Cytotoxic activity of CIP-36 on different human cancer
cells (ICsp, n = 3, X +£5)

Cell line VP-16/pmol-L™" CIP-36/pumol-L™"
HeLa 1.01£0.53 0.56 + 0.34
MCF-7 2314051 1.09 £ 0.14
Lovo 2.38+0.76 2.01£0.36
Hos 0.45+0.06 0.14 £ 0.03
Hepg-2 9.70 = 0.12 4.46+0.16
SMMC-7721 30.60 + 2.1 2.02+0.93
SKOV3 2774024 0.52 +0.02
BGC-823 10.02 £ 1.25 7.47+0.62
FB 16.78 £2.31 56.98 +1.28
VEC 26.41 +1.49 58.36 £2.03
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Figure 2 Time-dependent effects of CIP-36 on cell growth and
viability
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Figure 3 Nuclear morphological appearance changes of KBV200
cells treated with CIP-36 for different doses by fluorescence
microscope detection (x200).  A: 0.1% DMSO; B: 0.75 pmol-L™'
CIP-36; C: 1.5 pmol-L™" CIP-36; D: 3 pmol-L™' CIP-36
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Figure 4 Effect of CIP-36 on mRNA expression in KBV200 and KB cells. A—D: mRNA expression in KB; A: 0.1% DMSO; B: 0.75

pmol-L™" CIP-36; C: 1.5 pmol-.L™" CIP-36; D: 3 pmol-L™" CIP-36.

pmol-L™" CIP-36; G: 1.5 pmol-L™" CIP-36; H: 3 pmol-L™" CIP-36.

E—H: mRNA expression in KBV200; E: 0.1% DMSO; F: 0.75

*P<0.05 vs 0.1% DMSO
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Figure 5 Effect of CIP-36 on P-gp expression in KBV200 cells by immunohistochemistry. A: 0.1% DMSO; B: 0.75 pmol-L ™" CIP-36;
C: 1.5 pmol:L™" CIP-36; D: 3 pmol-L™" CIP-36; E: KB cells
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