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In vitro safety assessment of aurantio-obtusin in HepG2 cells based on microfluidic technology
CHEN Di, YIN Jiyong, YANG Zhuo, QIN Wen, SUN Jing, LIU Yuhe, PIAO Wei,
HUANG Jian, HUO Junsheng
(National Institute for Nutrition and Health, Chinese Center for Disease Control and Prevention,

Beijing 100050, China)

Abstract: Objective To apply microfluidic technology to the human hepatoma (HepG2) cell model construction and
potential in vitro safety assessment of aurantio-obtusin. Methods A simulated human microenvironment was constructed with
rat tail collagen type I (1.3 mg/mL) + gelatin (7.5%) , and acetaminophen (APAP) was used as a positive control. The
proliferation activity, live/dead cell staining, and functional biochemical indicators of HepG2 cells were assessed for cell
safety using different concentrations of aurantio-obtusin in vitro. Results The stable culture and application of HepG2
cells were achieved with the platform; after 72 h of culture, HepG2 cells proliferated in clusters. After 48 h of continuous
treatment with aurantio-obtusin and an increase in the concentration of 0, 50, 100, and 200 pwmol/L, the cell viability was
100. 0%, 95.3%, 90.3%, and 81. 6%, respectively. Compared with the blank control group, the cell inhibitory effect
was especially significant at 200 pmol/L. (P<0.05) ; the number of red-marked dead cells gradually increased with the
increase in concentration, and the green-marked number of cells gradually decreased. The content of blood urea nitrogen
(BUN) decreased significantly with the increase in concentration. Compared with the blank control group, the difference was
significant in the 50-200 wmol/L group (P<0.05), and the content in the 200 pmol/L group was close to that in the APAP
group. No significant difference was observed in the activities of alanine transaminase, aspartate transaminase, and lactate
dehydrogenase at different concentrations. Conclusion  The microfluidic platform HepG2 cell model has good
applicability provides a new approach for combining microfluidic technology and the safety assessment of medicine and
food homology substances, and has complementary feasibility in toxicological research methods in vitro.
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Figure 1  Cellasic microfluidic device
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Figure 2 Schematic diagram of the structure of Cellasic M04S

cell culture plate
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Figure 3 Growth state of HepG2 cells cultured on the

microfluidic platform
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Figure 4 Fluorescence staining results of cell viability (A) and
live /dead cells of HepG2 cells exposed to different
concentrations (0-200 pmol/L) (B) of Aurantio—obtusin
in a microfluidic platform
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Table 1 ~ The effect of Aurantio—obtusin on the activity of ALT, AST and LDH and the content of BUN in 48 h HepG2 cells (x+s)

21 51 74/ (pumol /1) ALT/(U/L) AST/(U/L) LDH/(U/L) BUN/(mmol/L)
B P X R 2 15 15.61+0.82 9.67+0.85" 888.60+60.14 0.50+0.01"
I EpoRiE 0 16.88+2.11 6.74+0.22" 927.65+44.67 5.36+0.89
50 15.3622.78 7.75+0.67 916.98+1.94 1.79+0.35™
[ R 100 15.59+1.22 7.54+0.40 934.39+27.90 0.87+0.25"
200 15.73+1.91 7.54+1.56 882.12+35.57 0.47+0.05"
FAE 0.198 3.096 0.715 43.495
PAA 0.929 0.123 0.616 0.000

5 A O IR HL A, T P<0.05 5 55 B X BR 40 e L #P<0.05
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