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Cytotoxic effects of activated carbon nanoparticles, silicon dioxide
nanoparticles and titanium dioxide nanoparticles on human gastric
carcinoma cell line BGC-823

QU Qiu-lian, ZHANG Ying-ge

(Key Laboratory of Nanopharmacology and Nanotoxicology, Institute of Pharmacology and Toxicology,
Academy of Military Medical Sciences, Beijing 100850, China)

Abstract
OBJECTIVE To explore cytotoxic effects of activated carbon nanoparticles(ACNP), silicon dioxide nanoparticles (nano-

SiO,) and titanium dioxide nanoparticles (nano-TiO.,) on the human gastric carcinomacell line BGC-823. METHODS

BGC-823 cells were exposed to ACNP, nano-SiO,, and nano-TiO,, 100, 200, 400, 800 and 1600 mg-LL for 24, 48 and 72 h.

Theinhibitory rate was observed by MTT assay. The lactate dehydrogenase (L DH) leakages in the culture medium were
determined. The morphological changes were observed by transmission electron microscopy after cells were treated with

ACNP 100 mg-L %, nano-Si0,, 200 mg-L ™ or nano-TiO,, 200 mg-L % for 24 h. The apoptotic rate was detected by Annexin
V-FITC/PI staining with flow cytometry after cells were treated with nano-SiO,, or nano-TiO,, 100, 200, 400 mg-L'1 for 24
h. The cell cycle was detected by PI staining after cells treated with ACNP or nano-SiO,, or nano-TiO,, 100 and 200 mg-L'1
for 48 h were collected. RESUL TS ACNP, nano-SiO,, and nano-TiO,, significantly inhibited the proliferation of BGC-823
cells. The 50% inhibitory concentrations of ACNP, nano-SiO,, and nano-TiO,, after 72 h were 874.2, 676.2 and 883.5 mg-L~
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L respectively. The LDH leakages in nano-SiO,, 100-800 mg-L'1 groups significantly increased in a concentration-
dependent manner (r=0.9751, P<0.01). The LDH leakage of nano-TiO2 100 mg~L'l was not higher than that in normal
control group. The LDH leakage in nano-TiO,, groups increased with the concentration and time. Condensation of the
cytoplasm, condensation and fragmentation of the nuclear chromatin were observed in ACNP 100 mg-L'l for 24 h. The cells
treated with nano-SiO,, or nano-TiO,, 200 mg-L'1 for 24 h exhibited necrosis. Mitochondria damage was observed in the

cells treated with ACNP, nano-Si O2 or nano-Ti 02. The necrotic rate of nano-Si O2 and nano-Ti O2 100 mg~L'1 was
(39.40+£1.72)% and (14.12+0.90)%, respectively, which were significantly higher than that of the control group
(4.59£1.20)% (P<0.05). The percentage of cells at S phase of ACNP, nano-SiO,, and nano-TiO,, 100 and 200 mg-L'l groups

was higher than that in control group, while the percentage of G,/G, phase cells decreased. The percentage of "sub-G,"
cells significantly increased in ACNP groups. CONCL USION ACNP, nano-SiO,, and nano-TiO,, could inhibit
proliferation of BGC-823 cellsin vitro. ACNP could induce apoptosis of BGC-823 cells. Nano-SiO,, and nano-TiO,, could
directly induce necrosis of BGC-823 cells by disintegrating plasma membrane.
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