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The Cytotoxic Effect of Oral Wet Wipes on Gingival Cells

Im-hee Jung, Ji Hyeon Park, Min Kyeng Lee, and Young Sun HwangJr

Department of Dental Hygiene, College of Health Science, Eulji University, Seongnam 13135, Korea

Wet wipes are being increasingly used because of their convenience, Particularly, oral wet wipes are useful for regular cleaning of a baby’s mouth
after birth, Therefore, the consumption of oral wet wipes has increased over the past few years and a variety of products are commercially available,
However, product information on safety is not sufficiently provided and still raises doubts regarding adverse effects, To confirm the safety of wet
wipes as an oral hygiene item and provide information for their use, we investigated the cytotoxicity of oral wet wipes and verified the underlying
mechanism, The anti-bacterial effect of oral wet wipes was analyzed using the disk diffusion method, The cytotoxic effects of oral wet wipes were
observed based on morphological changes using microscopy and determined using a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay in gingival epithelial cells and gingival fibroblasts, Evaluation of apoptosis by oral wet wipes was explored using propidium
iodide flow cytometric analysis and a terminal deoxynucleotidyl transferase (TdT)-mediated deoxyuridine triphosphate (dUTP) nick-end labeling
(TUNEL) assay, Apoptosis-related molecules were also analyzed using western blotting, Five types of oral wet wipes were tested, and two products
from Fisher-Price and Dr, Kennedy revealed strong cytotoxic effects on gingiva epithelial cells and gingiva fibroblasts, although they also showed
intense anti-bacterial effects on oral bacteria, Cell cycle arrest in the G2/M phase and apoptosis were observed based on treatment of extracts from
Fisher-Price and Dr, KENNEDY Relatively high TUNEL levels, reduction of proliferating cell nuclear antigen and cyclin-dependent kinase 4
expression, and fragmentation of poly (ADP-ribose) polymerase were also elucidated. These results suggest that commercial oral wet wipes could
exert cytotoxic influences on oral tissue, although there are anti-bacterial effects, and careful attention is required, especially for infants and toddlers,
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Table 1. The Antibacterial Effect of Commercial Oral Wet Wipes
against Oral Bacteria

Size of clear zone (disk margin, mm)

Compound Streptococcus Aggregatibacter
mutants actinomycetemcomitans

Control 0 0

Goongbe 3.5+0.01% 3.2+0.02*
Fisher-Price 15.2+0.6** 14.1£0.7**
Mybee 2.9+0.22% 2.65£0.21*
1-Soo 2.5+0.05% 1.91+0.03*
Dr. KENNEDY 16.1+£0.9%* 17.8+0.4**

Values are presented as meantstandard deviation.
*p<0.05, **p<0.01.
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Fig. 1. Effect of oral wet wipes on morphology and cytotoxicity of oral cells. (A) The solution from oral wet wipes were treated in
oral gingival epithelial cells and oral gingival fibroblasts for 4 hours. The oral wet wipes from Goongbe, Fisher-Price, Mybee, I-Soo,
and Dr. KENNEDY were tested. Pictures were taken using a phase-contrast microscope at 200 x magnifications. (B) The solution
from oral wet wipes (1/2 or 1/4 dilution) were treated in oral cells for 24 hours and cytotoxicity were observed using
3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. DMSO: dimethyl sulfoxide. ®p<0.01, °p<0.001 vs.

DMSO-treated media.
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Fig. 2. Effect of oral wet wipes on oral cell growth. (A) After gingival epithelial cells were cultured for 24 hours in the presence of
oral wet wipes solution (1/4 dilution), the cells were fixed with ethanol and the nuclei were stained with propidium iodide. The cell
cycle distribution was analyzed via flow cytometry. Cell cycle phase (%) was shown in graph. (B) Twenty-four hours cultured cells
in oral wet wipes solution (1/4 dilution) were performed a terminal deoxynucleotidyl transferase (TdT)-mediated deoxyuridine triphos—
phate (dUTP) nick-end labeling (TUNEL) assay using an /n Situ Cell Death Detection Kit (Roche) and then stained with a 1 pg/ml
4’,6-diamidino-2-phenylindole (DAPI) solution (blue) for 10 minutes. Intensely stained TUNEL positive cells (green) were visualized
under a fluorescence microscope (X200 original magnification). (C) Total lysates of oral wet wipes solution-treated cells were examined
in western blotting assay as described in the Materials and Methods section. The expression of apoptosis-related proteins was observed
using specific antibodies. p-Actin was tested as loading control. The proliferating cell nuclear antigen (PCNA) and cyclin-dependent
kinase 4 (CDK4) protein level normalized to B-actin were showed in graph. PARP: poly (ADP-ribose) polymerase. ?p< 0.05, ®p< 0.01.
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