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Abstract: 

Novel structure compounds (WS) containing 3,4,5-trimethoxyphenyl and acyl 
pyrazole were designed and synthesized based combination principles. Among them, 
WS13 was screened out to possess desirable anti-oxidative activity in vitro. Cell 
survival assay and apoptosis experiment in H2O2 induced PC12 cells injury model all 
showed that its cytoprotection exhibited a concentration-effect manner. WS13 at 10 
µM could remove ROS with equal effiency to edaravone. Further, it clearly activated 
Nrf2 nuclear translocation and upregulated GCLC mRNA transcription and protein 
expression in dose-dependent manner, and its cytoprotection was reversed by GCLC 
protein inhibitor. In total, WS13 with further promotion can serve as Nrf2-GCLC 
activator in anti-oxidative therapy. 
 
Key words: Antioxidant; Nrf2; GCLC; PC12 
 

Acute or chronic accumulation of oxidant in cells from external and internal is 
extremely harmful to human health.1 Through damaging cell lipids, protein and 
nucleic acids, oxidative stress is closely associated with numerous disease such like 
cancer, Alzheimer and chronic heart failure.2-4 Human bodies are equipped with multi 
layers of anti-oxidative mechanisms, which can clean up internal oxidants in 
physiological condition. Once internal oxidants were over-loaded or attacked by 
external stimulation, cells resulted in oxidative stresses or inflammatory reactions.5-8 
At molecule level, the nuclear factor erythroid 2-related factor 2 (Nrf2)-antioxidant 
response element (ARE) pathway has drawn much attentions in recent years because 
it plays important roles in the oxidative stress related physiological processes.9-12 And 
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means ± SEM (n = 3 or 4). *p < 0.1; #p < 0.1 vs H2O2, one way ANOVA, followed by Tukey's multiple comparison 

test. 
To make sure if WS13 executes anti-oxidative protection through activating GCLC 

protein expression, its specific enzyme inhibitor namely BSO is applied to this study. 
As showed in Figure 5C, it’s obvious that BSO had no influence on cell viability in 
H2O2 induced model group, while WS13 applied alone raised the cell viability. But, 
when BSO and WS13 were applied together, the cytoprotection was constrained. This 
result showed that WS13 executed its anti-oxidative activities through, at least partly, 
activating GCLC protein expression. 

In summary, seventeen novel compounds containing 3,4,5-trimethoxyphenyl and 
acyl pyrazole moieties were designed and synthesized, and WS13 was screened out to 
exhibit an inspirable protection against H2O2 induced PC12 cell injury in 
concentration-dependent manner. Mechanism study showed that through activating 
Nrf2 pathway, upregulating GCLC mRNA transcription and protein expression, 
WS13 eliminate ROS with equal effiency to edaravone and executed its 
cytoprotection. However, including WS13, the activity of these compounds still need 
to be promoted and further research of activity in vivo is required. 
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