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Melatonin combined with cisplatin suppresses proliferation of human glioma cells
U251 and SHG-44 by inducing cell apoptosis

Wang Guoquan', Dong Longbao’*, Zhao Hongyi', Zhao Ying', Zhao Zhongxin'( 1. Department of Neurology, Chang-
zheng Hospital, Second Military Medical University, Shanghai 200003, China; 2. Department of Otolaryngology, No.
455 Hospital of PLA, Shanghai 200052, China )

[ Abstract ] Objective : To investigate the effect of melatonin ( MT) and cisplatin ( DDP ) used alone or in combination on
proliferation and apoptosis of human glioma cells U251 and SHG-44. Methods: U251 and SHG-44 cells were treated with
various concentrations of MT and DDP alone or in combination, and the control group ( without adding any drug ) and ethanol
group ( adding the ethanol ) were included. CCK-8 assay was used to detect cell proliferation, and flow cytometry was used
to detect cell apoptosis and cell cycle. The coefficient of drug interaction ( CDI ) was used to evaluate whether MT could af-
fect the sensitivity of U251 and SHG-44 cells to DDP. Results: CCK-8 results showed that MT or DDP used alone inhibited
the proliferation of U251 and SHG44 cells in a concentration dependent manner, and 0.5 mmol/L MT synergistically en-
hanced the proliferation inhibitory effect of DDP on U251 and SHG-44 cells ( CDI <1 ). Flow cytometry results showed that
MT promoted U251 and SHG-44 cell apoptosis, and MT enhanced the apoptosis inducing effect of DDP on U251 and SHG-
44 cells. The apoptotic rate of U251 and SHG44 cells in the 0.5 mmol/L MT and 20 pg/ml DDP combination group was
significantly higher than that in 20 pg/ml DDP group ([66.3+1.01% vs[45.9 1.7 1% ,[35.5+0.8]% vs[15.5
0.8 1%, P <0.01 ). And the percentage of U251 and SHG44 cells in sub-G1 phase in the 0.5 mmol/L. MT and 20 pg/ml
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DDP combination group was significantly higher than that in 20 wg/ml DDP group ([ 52.4 +2.1 1% vs[27.9 +1.5 1%,
[39.7+1.51% vs[27.7+1.3 1% , P<0.01 ]. Conclusion: MT can enhance the apoptosis inducing effect of DDP on hu-
man glioma cells U251 and SHG44, thereby synergistically enhancing the suppressive effects of DDP on human glioma cell

proliferation, which may be used as a complementary drug in human glioma chemotherapy.

[ Key words ] melatonin ( MT ); cisplatin; human glioma; apoptosis; proliferation; cell cycle
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Fig.1 Inhibitory effect of MT and DDP on U251 cells
proliferation after treatment for 48 h
A: Effect of various concentrations of MT on U251 cell
proliferation; B: Effect of various concentrations of DDP and
0.5 mmol/L MT combined with DDP on U251 cell proliferation
1: Ctrl; 2: Ethanol; 3: 0.25 nmol/L MT;

4:0.5 mmol/L MT; 5: 1 mmol/L MT
" P <0.05 vs Cul group; AP <0.05 vs

DDP group with same concentration
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Fig. 2 Inhibitory effect of MT and DDP on SHG-44 cell
proliferation after treatment for 48 h
A Effect of various concentrations of MT on SHG-44
cell proliferation; B: Effect of various concentrations of
DDP and 0.5 mmol/L. MT combined with DDP on SHG-44
cell proliferation
1: Ctrl; 2: Ethanol; 3: 0.25 nmol/L MT;

4:0.5 mmol/L MT; 5: 1 mmol/L MT
*P <0.05 vs Ctrl group; “P <0.05 vs

DDP group with same concentration
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Fig. 3 MT enohanced the apoptosis inducing effect of DDP on U251 cells after treatment of DDP for 48 h
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Fig. 4 MT enhanced the apoptosis inducing effect of SHG-44 cell after treatment of DDP for 48 h
&1 MT 70 DDP BX & 1E A0 U251 BRI G, HALEBI % )
Tab. 1 MT combined with DDP increased proportion of sub-G, phase of U251 cells ( % )
Group Sub-G, G,/ G S G,/M
Cirl 1.2+0.3 59.8 +3.1 12.4 £1.5 26.6 +2.1
Ethanol 1.0+0.4 61.1+2.5 13.0+1.4 24.9+2.3
MT 0. 25 mmol/L 2.6+0.5 54.7 £2.4 11.3£1.1 31.3£2.1
MT 0.5 mmol/L 2.3+0.4 55.2£2.5 10.5+1.3 32.0+2.5
MT 1 mmol/L 1.4+0.5 61.0+2.1 9.6+1.0 28.0+2.4
DDP 2.5 pg/ml 13.3£1.4"" 21.3+1.9 50.7 £2.3"" 14.7+1.5
DDP 5 pg/ml 10.2+£1.1°" 36.9£2.5 34.0+2.2"" 18.9+1.7
DDP 10 pg/ml 17.7+1.2"" 43.9+£2.3 18.9 1.5 19.6 £1.5
DDP 20 pg/ml 27.9+1.5"" 34.1+1.9 15.2+1.3 22.8+1.9
MT 0.5 mmol/L + DDP 2.5 pg/ml 12.4+1.2 27.7+1.8 50.3+2.5 9.6+1.5
MT 0.5 mmol/L + DDP 5 pg/ml 19.9 £1.84% 28.8+2.3 31.9+3.1 19.4 £2.1
MT 0.5 mmol/L + DDP 10 pg/ml 41.9 £2.24% 33.1+2.1 12.8+1.5 12.3+1.4
MT 0.5 mmol/L + DDP 20 pg/ml 52.4 £2.1%% 23.0+1.7 9.9+£2.1 14.8 £1.5

** P <0.01 vs Ctrl group; ** P <0.01 vs DDP group with same concentration
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Fz2 MT 71 DDP B S 1E AN SHG44 4HRATE G, HALLBI % )
Tab. 2 MT combined with DDP increased the proportion of sub-G, phase of SHG-44 cells ( % )

Group Sub-G, G,/G, S G,/M
Cul 1.1+0.4 69.2+3.3 8.3+0.8 21.4+2.1
Ethanol 1.120.2 64.6 £3.5 7.8+0.7 26.4£2.6
MT 0.25 mmol/L 1.0+0.3 67.4+2.9 7.1+0.7 24.422.1
MT 0.5 mmol/L 0.8+0.2 69.1+3.6 6.5+0.6 23.6+2.1
MT 1 mmol/L 1.60.5 70.2 £4.1 4.4+0.5 23.8+2.4
DDP 2.5 pg/ml 6.1+0.8"" 18.6 1.7 25.4+2.4"" 49.9+3.1
DDP 5 pg/ml 9.5+1.1°" 28.7£2.3 37.7£2.3"" 24.0+2.4
DDP 10 pg/ml 21.6+1.5"" 49.8£2.9 12.7+1.2 15.81.6
DDP 20 pg/ml 27.7+1.3°" 49.8£2.6 9.4x1.0 12.9+1.3
MT 0.5 mmol/L + DDP 2.5 pg/ml 4.7+0.5 23.5+1.7 34.2+2.3 37.6 2.7
MT 0.5 mmol/L +DDP 5 pg/ml 11.4+1.2 34.4+2.2 32.8+2.1 21.4+2.1
MT 0.5 mmol/L + DDP 10 pg/ml 18.7 1.3 53.5+2.9 7.2+0.8 20.5+2.1
MT 0.5 mmol/L + DDP 20 pg/ml 39.7£1.5%% 40.2£2.8 6.0+0.7 13.9+1.5

** P<0.01 vs Ctrl group; “* P <0.01 vs DDP group with
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