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Figure 2. RES restrained oxidative stress injury in HK-2 cells with the model of HG combined H/R (HH/R). HK-2 cells 
incubated with normal glucose (5.6 Mm, NG), high glucose (30 mm, HG), and HG plus RES (50 μM) for 72 hours. 
After hypoxia 4 hours and re-oxygenation 2 hours (H/R), intracellular ROS (A) was detected by flow cytometry, MDA 
(B) contents and SOD (C) contents were detected by commercially-available assay kits. Data are presented as the 
means ± SE (n=5). #P<0.05 vs NG group, ★P<0.05 vs HG group, &P<0.05 vs NH/R group, ▲P<0.05 vs HH/R group. 
NG: normoglycemic (5.6 mM) and HG: hyperglycemic (30 mM). NH/R: hypoxia/re-oxygenation under NG condition 
and HH/R: hypoxia/re-oxygenation under HG condition. HH/R-RES: HH/R pretreated by RES (50 μM) for 72 hours.

Figure 3. RES treatment alleviate TNF-α and IL-1β release and apoptosis rate. Cell apoptosis (C) was analyzed by 
flow cytometry, apoptotic cells were defined as the cells situated in the right two quadrants of each plot and the 
percentages were determined by flow cytometry. The level of TNF-α (A) and IL-1β (B) assayed by ELISA. Data are 
presented as the means ± SE (n=5). #P<0.05 vs NG group, ★P<0.05 vs HG group, &P<0.05 vs NH/R group, ▲P<0.05 
vs HH/R group. NG: normoglycemic (5.6 mM) and HG: hyperglycemic (30 mM). NH/R: hypoxia/re-oxygenation under 
NG condition and HH/R: hypoxia/re-oxygenation under HG condition. HH/R-RES: HH/R pretreated by RES (50 μM) 
for 72 hours.



RES protects HK-2 cells by P38-MAPK and TXNIP pathways

2247	 Int J Clin Exp Med 2019;12(3):2243-2254

Figure 4. Effect of blockage of p38-MAPK on HG-induced H/R injury and protective of RES treatment. p38-MAPK 
and phosphorylation of p38-MAPK (A-C)and TXNIP (A, D) in HK-2 cells were analyzed by Western blot. The immuno-
fluorescence staining of p-p38-MAPK and TXNIP (E, F). Data are presented as the means ± SE (n=5), #P<0.05 vs NG 
group, ★P<0.05 vs HG group, &P<0.05 vs NH/R group, ▲P<0.05 vs HH/R group. NG: normo-glycemic (5.6 mM) and 
HG: hyperglycemic (30 mM). NH/R: hypoxia/re-oxygenation under NG condition and HH/R: hypoxia/re-oxygenation 
under HG condition. HH/R-RES: HH/R pretreated by RES (50 μM) for 72 hours and HH/R-SB203580: HH/R pre-
treated by SB203580 (20 μM) for 0.5 hours.


