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ABSTRACT Objective: To investigate the effects of arginine deficiency on multiple myeloma cells treated by bortezomib (BTZ).
Methods: In this study, CCK8 was used to screen the optimal drug concentration of BTZ in the treatment of myeloma cell lines (H929
and RPMI 8226). Cell proliferation was compared in the two media lacking and rich in arginine. PI dye-labeled cells were used to detect
cell cycle distribution in different experimental groups, and Annexin V/7AAD apoptosis kit was used to detect the effect of BTZ on apop-
tosis in different experimental groups. Results: Bortezomib reduced the survival rate of myeloma cells and inhibited the proliferation of
myeloma cells by blocking the cell cycle at G2/M and S phases. Lack of arginine blocked the cell cycle in the S phase and also inhibited
the proliferation of myeloma cells. After BTZ was applied to the myeloma cells of group lacking the arginine, the percentage of apoptosis
was significantly lower than that in the arginine-rich group (13.6% and 40% in H929, 7.13% and 19.27% in RPMI8226). Conclusion:
BTZ and the deficiency of arginine can block cell cycle and inhibit the proliferation of myeloma cells, and the lack of arginine reduce the
apoptosis of myeloma cells induced by BTZ.
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Fig.l Cell survival rate of myeloma cells treated with BTZ at different concentrations for 24 h. (A) BTZ reduces the survival rate of H929. (B) BTZ
reduces the survival rate of RPMI8226.
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Fig. 2-1 Effects of arginine deficiency on myeloma cell proliferation.

The cell proliferation rate in the R1780 group was significantly lower than that in the RPMI1640 group, * P<0.05,**P<0.01.
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Fig.2-2 Effects of arginine deficiency on cell cycle in myeloma cells. After H929 and RPMI8226 were cultured for 24 hours with R1780 and RPMI1640,
both cells cultured in R1780 were arrested in the S phase
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Tablel Effect of arginine deficiency and BTZ on cell cycle in myeloma cells

The change of cell cycle(%)

Groups
G0/G1 S G2/M

H929+R1780 67.3% 4.62 243+ 3.12*% 8.4+ 1.21
H929+ RPMI1640 79.9+ 5.12 11.2+ 1.54 8.92+ 1.34
RPMI8226+R1780 51.1% 4.35 46.1x 3.66* 2.85+ 0.43
RPMIB226+ RPMI1640 68.9+ 4.78 30.1% 4.12 0.9+ 0.08
H929+R1780+BTZ 19.7+ 2.12 80.3% 6.24* 0.02+0.001
H929+ RPMI1640+BTZ 20.3+ 3.44 76.3+ 4.68*° 3.4+ 0.46
RPMI8226+R1780+BTZ 18.5+ 1.98 59.8+ 4.70* 21.7+ 4.15*
RPMI8226+ RPMI1640+BTZ 11.3+ 1.68 68.6+ 4.92¢ 20.1% 2.63 ¢

Note: Data are expressed a xt SD. *P<0.05, R1780 compare with RPMI1640. * P<0.05, compared with No BTZ treated groups in the same medium.
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Fig.3 Effect of BTZ on myeloma cell cycle.

Note: Myeloma cells cultured from R1780 and RPMI1640 were treated with BTZ at 0 and 20 nmol/L for 24 hours. BTZ blocked the cell cycle of

RPMI8226 in G2/M and S phases, and blocked the cell cycle of H929 in S phase. BTZ concentration increased, the blocking effect was more obvious.
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Fig. 4 Effect of BTZ on apoptosis of myeloma cells in different medium.20 nmol/L of BTZ was used to treat H929 and RPMI8226 cells cultured with
R1780 and RPMI1640 for 24 hours, and then detected apoptosis.
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