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[ Abstract] Background and purpose: Despite the high remission rate in patients with multiple myeloma (MM)
after the standard regimen, but often relapsed and resistant. It has been shown that modulation of cAMP can induce cell
cycle arrest and apoptosis in a variety of tumor cells, which has become an interesting approach to cancer therapy. This
study aimed to investigate possible effects of cyclic adenosine monophosphate (cAMP) analogue 8-(4-chlorophenylthio)
adenosine 3°, 5’-cyclic monophosphate (8-CPT-cAMP) on multiple myeloma cells, provide direction to develop
new drugs for the treatment of MM. Methods: The myeloma cell line U266 cells were treated with 8-CPT-cAMP of
different concentrations. The proliferation of U266 cells was evaluated through cell counting kit (CCK-8) assay, flow
cytometry was used to analyze the changes of cell were distribution, apoptosis rate as well as mitochondrial transmem-
brane potential (A¥m) in U266 cells before and after the treatment. Meanwhile, real-time quantitative polymerase
chain reaction (RT-PCR) and Western blot assay were used to detect expression levels of apoptosis regulators including
caspase-8, caspase-9, Bcl-2 and Bax genes in U266 cells before and after the treatment. Results: The U266 cells were
treated 5 days with 8-CPT-cAMP of different concentration, it was shown that 8-CPT-cAMP could significantly inhibit
cell growth of U266 cells in a concentration and time dependent manner, the 1Cs, of 8-CPT-cAMP was reduced obvious
prolonged reaction time, and reached to 58.52 umol/L in the fifth day. The cell cycle of U266 cells was stopped in G,/
G, stage as the progress of concentration. It was showed statistical significant difference associated with the cellular
proliferation inhibition rate and apoptosis rate in different concentration and control (P<0.05). Meanwhile, 8-CPT-cAMP
could induce mitochondrial transmembrane potential collapse in U266 cells. Compared with control groups, the levels
of Bcl-2 mRNA transcripts and protein in U266 cells were reduced in 8-CPT-cAMP treated groups (P<0.05), while the
levels of caspase-9, Bax mRNA transcription and the expression of Bax protein were increased in treatment groups, but
the caspase-8 mRNA had no statistical significant difference with controls. Conclusion: 8-CPT-cAMP can inhibit the
proliferation and promote apoptosis of myeloma cells, which might be mediated by caspase via mitochondrial pathway.
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Tab.1 Primer sequences of RT-PCR

Gene Forward sequence (5'-3") Reverse sequence (5'-3")
caspase-8 ATGTTGGAGGAAAGCAATCTGT ATTTGAGCCCTGCCTGGTGTCT
caspase-9 CGAACTAACAGGCAAGCAGC CCAAATCCTCCAGAACCAA

Bcl-2 ACGACTTCTCCCGCCGCTA ACCCCACCGAACTCAAAGAAG

Bax ACTGCACCAAGATTGCCACCAG GCCATGCTGGTAGACGTGTAGG
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Tab.2 Effect of 8-CPT-cAMP on the survival of myeloma cell lines

()
Jtem Cell inhibition/% Pyalue’
48 h 72h 96 h 120 h

Group/umol-L"

Control 0.00+0.00 0.00+0.00 0.00+0.00 0.00+£0.00

100 34.31+1.42 45.87+0.93 56.75+0.45 68.23+0.76 <0.05

200 50.45+0.92 63.56+2.02 67.61+2.03 76.67+2.12 <0.05

300 65.77+1.53 75.26+1.33 81.38+0.72 87.45+0.98 <0.05

400 64.76+0.82 86.87+1.78 91.76+1.04 98.32+1.55 <0.05
ICs/umol-L” 1222 119 86.53 58.52

": Compared with control group, P<0.05.
&3 8-CPT-cAMPX{U266ZRRE/EIMA. JFT- 2 K £tk B S PR 08 - B 2 0
Tab.3 Sensitivity of MM cell lines to 8-CPT-cAMP
(X+s)
Group/umol-L" Cell cycle Apoptosis ratio/% PI-Rh123low/% P value’
Gy/G, S G,/M

Control 35.60+1.81 7.63+1.12 53.82+2.00 15.22+1.81 13.75+ 1.60
100 44.50+1.30 10.50+1.20 44.64+2.03 25.56+0.67 23.97+0.87 <0.05
200 53.20+0.90 7.90+0.60 38.90+1.30 43.56+0.98 38.65+ 1.34 <0.05
300 69.30+1.30 5.2340.32 21.36+0.84 65.56+1.44 58.44+0.84 <0.05
400 79.72+0.90 3.14+0.43 14.93+0.98 78.56+2.15 68.75+1.76 <0.05

": Compared with control group, P<0.05.
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Tab.4 Reactivation of gene expression by 8-CPT-cAMP treatment in myeloma cell lines U266
(£s)
Group/pmol-L™ caspase-8 caspase-9 Bcl-2 Bax P value’
48 h
Control 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
200 1.03+0.03 1.45+0.07 0.87+0.04 1.23+0.04 <0.05
300 1.09+0.05 1.98+0.76 0.65+0.11 2.23+0.45 <0.05
400 1.06+0.08 2.23+0.05 0.47+0.14 3.13+0.21 <0.05
72 h
Control 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
200 1.04+0.06 1.78+0.04 0.76+0.24 1.34+0.07 <0.05
300 1.07+0.04 2.32+0.95 0.54+0.32 2.67+0.76 <0.05
400 1.09+0.03 2.8740.65 0.38+0.23 3.98+0.78 <0.05

*: Compared with control group, P<0.05.

Solvent control 200 pmol/L 300 pmol/L 400 pmol/L

Bax

T —

Bel-2 ‘ - - :’

Pt e, <= =

1 ARREiRE8-CPT-cAMPXTU2664iffBcl-2 & Bax&E H
eyl
Fig. 1 The expression of Bax and Bcl-2 protein was tested by
Western blot with 8-CPT-cAMP
Band 1: Control group; Band 2-4 represent 200, 300 and 400 pumol/L.
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