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Lanthanum chloride induces apoptosis in HeLa cells via Caspase-3 pathway
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[Abstract] Objective To explore apoptosis-inducing effect of lanthanum chloride in cervical cancer cells in witro and the
related mechanism, so as to provide a theoretical basis for medical use of rare earth complex. Methods The anti-tumor activity
of lanthanum chloride against Hela cells was examined by morphological observation and MTT (3-[4,5-dimethylthiazol-2-yl ] -
2, 5-diphenyltetrazolium bromide) assay. Distribution of cell cycle and cell apoptosis were analyzed using flow cytometry
(FCM). The expression and activation of Caspase-3 were examined by Western blotting assay and spectrophotometry. Results
Morphological observation and MTT assay showed that lanthanum chloride significantly induced apoptosis in Hel.a cells and
inhibited cell growth in a dose-dependent manner(P<C0. 05). FCM analysis showed that the cell ratio of G,/G, phase increased
and that of S phase decreased significantly with the increase of lanthanum chloride doses. Lanthanum treatment also induced cell
apoptosis dose-dependently. The minimum dose of lanthanum chloride to trigger apoptosis was 5 pmol/L, and the apoptosis rate
increased in a dose-dependent manner compared with the control group (P<C0. 01). Western blotting analysis showed that
lanthanum chloride up-regulated Caspase-3 expression in a dose-dependent manner. Conclusion Lanthanum chloride can inhibit
growth of human cervical cancer HelLa cells and induce cell apoptosis via Caspase pathway.
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Fig 1 Effects of various dosages of lanthanum chloride on HeLa cell morphology

The morphologic changes of the HeLa cells were observed by inverted phase contrast microscope (scale bar=40 pm). A: Control group (the cells

grew adherently, with clear morphology and plump cytoplasm, and the cells became integrated into neighboring cells) ; B: Experimental group(5 pmol/L

of lanthanum chloride, the intercellular space widened,

the cells were deep in

color and granules were seen in cytoplasm); C: Experimental group (50

pmol/L of lanthanum chloride, the cells had more cytoplasmic granules and lowered cell density, with low refraction and obscure cell boundaries) ; D: Ex-

perimental group(100 pmol/L of lanthanum chloride, cell collapsed, cytoplasmic granules and obscure cell boundaries increased)
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Fig 2 Effects of lanthanum chloride on nuclear morphology of HeLa cells

The nuclear morphology was observed by laser scanning confocal microscope (LSCM, DAPI staining, scale bar=10 pm ). A: Control group

(plump nuclei and intact nuclear membrane were seen) ;
condensed and marginated, with the volume of nuclear decreased) ;

B: Experimental group(5 pmol/L of lanthanum chloride, the nuclear chromatin was
C: Experimental group(50 pmol/L of lanthanum chloride, karyorrhexis was

seen) ; D: Experimental group(100 pmol/L of lanthanum chloride, karyorrhexis was complete)
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Tab 1 Effects of various dosages of lanthanum chloride on cell cycle of HeLa cells

Lanthanum chloride

Cell cycle distribution

G =
roup L‘B/(p(mOl «L7H Go/Gy S G2/M

Control 0 49, 3345.23 40.35+2.15 10.3143.18

Experimental 5 64.9646.02" 28.3043.42" 6.71+£1.05"
50 68.454+5.98* 27.2542.67* 5.30£1.97*
100 69.82+6.39" 21.0942. 14" 6.37+1.96"

* P<C0.05, ** P<C0.01 vs control group
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