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Chemotherapy-induced cognitive impairment, also known 
as “Chemobrain”, is a common side effect (1). A mouse 

model of chemobrain was established by intraperitoneally 
injecting a combination of docetaxel, Adriamycin, and 
cyclophosphamide (DAC) at 2-day interval. Ginsenoside rg1 
was given intraperitoneally at a dose of 5 mg/kg or 10 mg/
kg daily for 3 weeks, beginning one week before the DAC 
treatment. Cognitive performance, locomotor and anxiety-
like abilities were evaluated by water maze and open 
field test. The prefrontal cortex and hippocampus neural 
activities and dendritic spines were detected by MEMRI 
and two-photo imaging, respectively. Brain tissue and 
blood were collected to for the measurement of cytokines, 
cytokine regulators and biomarkers of neuroplasticity. 
Rg1-treated mice had significantly more time spent in 
and entries into the targeted quadrant in the water maze 
compared to DAC group. A significant increase in MEMRI 
signal intensity was observed in the prefrontal cortex and 
hippocampal sub-regions treated with rg1 compared to 
those without DAC. DAC treated mice exhibited a significant 
increase in the proinflammatory cytokines (IL-6 and TNF-α) 
and decrease in the anti-inflammatory cytokines (IL-4 and 
IL-10), whereas rg1 markedly reversed those cytokine 
dysfunctions. Besides, rg1 inhibited the activation of 

astrocytes and microglia and modulated the PPAR-γ/ NF-
κB, which partly underlie the rg1-mediated inhibition 
on neuroinflammation. Rg1 also protected against DAC-
induced decreases in the expression of the neuroplasticity 
biomarkers, BDNF, amino acid neurotransmitter receptors, 
and CaMKII. These results indicate that ginsenoside rg1 can 
prevent cognitive impairment from chemotherapy probably 
via regulating neuroinflammation and synaptic plasticity in 
related brain regions.
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