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Inhibitory effect of deuterium-depleted water on proliferation of lung carcinoma
cells and the possible mechanism

CONG Feng-song' , ZHANG Ya-ru', WANG Ju-yong’, SHI Zhong-yuan'( 1. College of Life Science and Technology,
Shanghai Jiaotong University, Shanghai 200240, China; 2. Department of Oncology, Longhua Hospital, Shanghai Univer-
sity of Traditional Chinese Medicine, Shanghai 200032, China )

[ Abstract ] Objective:To explore the in vitro and in vivo inhibitory effects of deuterium-depleted water ( DDW ) on the
proliferation of human lung carcinoma cells, and to explore the possible mechanism. Methods: The inhibitory effect of
DDW on the proliferation of human lung carcinoma A549 cells and human embryonic lung fibroblast HLF-1 cells was
examined by MTT assay; apoptosis of A549 cells was examined by TUNEL; and cell cycle was analyzed by flow cytome-
try. Mouse model of lung carcinoma was established by inoculating human lung carcinoma H460 cells into BALB/¢ nude
mice, and the growth of implanted tumors was observed after DDW treatment for 60 d. Results: Compared with control
group, A549 cells treated with 0.0025% , 0.0050% or 0.0105% DDW showed significantly decreased proliferation 10 h
after treatment ( P <0.01 ). Then the inhibitory effects of DDW gradually disappeared, but appeared 48 h later again,
with the inhibitory effects at 72 h being significant ( P <0.05 ). DDW at the same dosages showed no inhibition on the
proliferation of HLF-1 cells ( P >0.05 ). TUNEL assay verified the apoptosis of DDW-treated A549 cells, and the apopto-
sis rate of DDW-treated A549 cells was significantly higher than that of control group( [ 45.30 +4.21 1% wvs [ 22.25 =
0.30 ]% , P <0.01). Cells in S phase were significantly increased in DDW-treated A549 cells compared with those in the
control group ( P <0.05 ). The life quality of H460 cell-inoculated nude mice treated with DDW was greatly improved,
with the tumor inhibition rate being 30.08% . Conclusion: DDW can inhibit the proliferation of lung cancer cells within
a certain range of dosage and in a fluctuating pattern; its mechanism might be associated with induction of apoptosis and

cell cycle arrest in S phase of tumor cells.
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fL, A5 F% 2 4 .6.8.10,12 .14 16,18 .20 .24 48 |
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2H, J DNase [ eV IRARBRIY AS49 41 LA Ry FHAEXT
WL e IR S UL AL AN A . Gt BB A,
2 A% P HE IR SR 200 PR 5 P PR B DINA %3 1
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Fig.1 Inhibitory effect of different volume fractions of DDW on proliferation of A549 cells
A:0.0025% DDW; B: 0.0050% DDW; C: 0.0105% DDW; * P<0.05 vs0 h
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Fig.2 Inhibitory effect of different volume fractions of DDW on proliferation of normal human HLF-1 cells
A:0.0025% DDW; B: 0.0050% DDW; C: 0.0105% DDW
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Fig.3 DDW induced apoptosis of A549 cells
as detected by TUNEL ( x400 )
A: Control A549 cells; B: Positive control cells;
C: DDW treated for 48 h; D: DDW treated for 72 h

ErlHl

Fumbse
4RI

MHi

15 2l ] B jod 154 MMl

[IMA consem

4 SRR DDW 3t A549 48 FEHA R0
Fig.4 Effect of DDW on cell cycle of A549 cells by FCM
A: Control group; B: treatment for 10 h; C: 72 h
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Tab. 1 Change of cell cycle of A549 cells after
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Time( t/h ) G,-G, S G,-M
0 60.11 +2.15 32.65+0.78 7.24 +1.37
10 58.63 +2.40 38.47 +0.29" 2.90+0.08"
72 55.23+1.47 44.03+0.35* 0.75+0.01"

“P<0.05vs0h
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