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Figure S1 Effects of TiO2NPs exposure on inflammatory cell counts in BALF. Mice were exposed 

three times at twe-day intervals to a concentration of 5, 10, or 20 mg/kg TiO2NPs, and BALF 

samples were collected at 48 h after the last exposure. Exposure to TiO2NPs significantly increased 

inflammatory cell counts in the BALF compared with those in the VC group. VC, PBS intranasal 

instillation; TiO2NPs 5, 10, and 20, TiO2NPs intranasal instillation (5, 10, and 20 mg/kg, 

respectively). Data are represented as means ± SD, n = 6. * p < 0.05, ** p < 0.01, significantly 

different from the VC group. 

 

 



 

Figure S2 Effects of TiO2NPs exposure on cytokine levels in BALF. a IL-1β level in BALF. b IL-6 

level in BALF. c TNF-α level in BALF. The levels of the cytokines were measured in BALF using 

commercial enzyme-linked immunosorbent assay kits (BD Biosciences, San Jose, CA, USA) 

according to the manufacturer’s protocol. The levels of IL-1β, IL-6, and TNF-α were significantly 

increased in TiO2NPs-treated groups compared with those in the VC group. VC, PBS intranasal 

instillation; TiO2NPs 5, 10, and 20, TiO2NPs intranasal instillation (5, 10, and 20 mg/kg, 

respectively). Data are represented as means ± SD, n = 6. ** p < 0.01, significantly different from 

the VC group. 

 

 



 

Figure S3 Effects of TiO2NPs exposure on inflammatory cell infiltration and mucus production in 

the lungs. a Representative hematoxylin and eosin-stained sections of lung and histological scoring 

of inflammatory cell infiltration (× 200). b Representative periodic acid Schiff-stained sections of 

bronchi and histological scoring of mucus production (× 200). VC, PBS intranasal instillation; 

TiO2NPs 5, 10, and 20, TiO2NPs intranasal instillation (5, 10, and 20 mg/kg, respectively). Black 

arrows indicate inflammatory cell infiltration. Black arrowheads indicate mucus within lung 

epithelial goblet cells. Data are represented as means ± SD, n = 6. ** p < 0.01, significantly different 

from the VC group. Bar = 50 μm. 

 

 



 

Figure S4 Effects of TiO2NPs exposure on the expression of TXNIP, p-ASK1, t-ASK1, Bax, Bcl2, 

and cleaved-Cas3 in the lungs. a Expression of TXNIP (× 400, alveolar). b Expression of cleaved-

Cas3 (× 400, alveolar). c Protein expression was determined using western blotting. d Relative 

densitometric values of protein expression. VC, PBS intranasal instillation; TiO2NPs 5, 10, and 20, 

TiO2NPs intranasal instillation (5, 10, and 20 mg/kg, respectively). Data are represented as means ± 

SD, n = 6. * p < 0.05, ** p < 0.01, significantly different from the VC group. Bar = 50 μm. 

 

 



Table S1. Primer sequences for qRT-PCR 

Target 
genes 

 
Sequence (5’ → 3’) Tm°C TA°C 

TNF-α Forward CAA AGT AGA CCT GCC CAG AC 59.3 55 

 Reverse GAC CTC TCT CTA ATC AGC CC 59.3  

IL-6 Forward ATG CAA TAA CCA CCC CTG AC 57.3 55 

 Reverse ATC TGA GGT GCC CAT GCT AC 59.3  

IL-1β Forward AGC CAG GAC AGT CAG CTC TC 61.4 55 

 Reverse ACT TCT TGC CCC CTT TGA AT 55.2  

GAPDH Forward CAA AAG GGT CAT CAT CTC TG 55.2 55 

 Reverse CCT GCT TCA CCA CCT TCT TG 59.3  

TNF-α, tumor necrosis factor-alpha; IL-6, interleukin-6; IL-1β, interleukin-1β; GAPDH, 

glyceraldehydes-3-phosphate dehydrogenase; Tm, melting temperature of primer; and TA, annealing 

temperature in PCR. 

 

 


