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Valsartan improves frailty and cognitive function in aged mice by regulating NLRP3 inflammasome and AMPK/SIRT1 pathways
YANG Fanhang, TIAN Tian, LI Yu, Miyese Ainiwar, XING Miaomiao, WANG Hong* (Department 11 of General Internal Medicine,
First Affiliated Hospital of Xinjiang Medical University, Urumqi 830011, China;" Corresponding author, E-mail: hong001w@163.com)

Abstract:  Objective To investigate the effects of Valsartan on frailty and cognitive function in aged mice and its potential molecular
mechanisms.  Methods  Frailty in 20-month-old male C57BL/6 mice was assessed using the 31-item frailty index (FI) score. Aged
mice with an FI>0.18 were randomly assigned into frail-aged group and frail-aged+Valsartan group. Six-month-old male C57BL/6 mice
served as the young-adult control group. The mice in frail-aged+Valsartan group were orally administered Valsartan at 30 mg/kg, while
the mice in the other two groups received an equal volume of saline for 60 consecutive days. After the intervention, frailty was assessed
using the FI score, and learning and memory abilities were evaluated with the Morris water maze test. Neuronal pathology in brain tissue
was evaluated by hematoxylin-eosin (HE) staining. Immunofluorescence was used to detect the expressions of the microglial marker
Ibal, the astrocytic marker GFAP, and the inflammatory cytokine IL-13. Western blot analysis was conducted to determine the expres-
sion levels of proteins involved in Tau pathology (Tau5, p-Tau) , the AMPK/SIRT1 pathway (AMPK, p-AMPK, SIRT1), and the
NLRP3 inflammasome-mediated pyroptosis (NLRP3, ASC, Caspase-1, p-Caspase-1, IL-18, IL-18). Results Compared with young-
adult control group, FI was elevated (P<0.05), learning and memory abilities were impaired in frail-aged group (P<0.05), brain tissue
structure was disrupted, and neuronal numbers were reduced; Ibal, GFAP, IL-1B, and p-Tau expressions increased (P<0.05) ,
while p-AMPK and SIRT1 expression decreased (P<0.05) ; NLRP3 inflammasome and expressions of downstream pyroptosis-related
proteins (ASC, Caspase-1, p-Caspase-1, IL-18, IL-1B) increased (P<0.05). Compared with frail-aged group, FI reduced, learning
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and memory abilities were improved in frail-aged+Valsartan group (P<0.05), the brain tissue structure was more intact, neuronal mor-

phology was improved, and the pathological damage was alleviated ; the expressions of Ibal, GFAP, IL-1$, p-Tau and proteins in the

NLRP3 inflammasome pyroptosis pathway were down-regulated, while the expressions of p-AMPK and SIRT1 were up-regulated (P<

0.05) ; Tau5 and total AMPK protein expressions showed no statistically significant differences among groups (P>0.05).  Conclusion

Valsartan can improve frailty and cognitive function in aged mice, potentially through activation of the AMPK/SIRT1 pathway and inhi-

bition of NLRP3 inflammasome-mediated neuroinflammation and pyroptosis.
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Figure 1  Effects of Valsartan on frailty scores in mice
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Figure 2 Effects of Valsartan on learning and memory in mice
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Figure 3 Effects of Valsartan on histopathological damage in mouse brain tissue
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