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Liraglutide improves cognitive function in type 2 diabetic mice by reducing
inflammatory response via PI3K/Akt signaling pathway

QI Wenwen, REN Lihui
Department of Cadre Comprehensive and Geriatric Medicine, Beijing Shijitan Hospital, Capital Medical University, Beijing
100038, China

Abstract: Objective To investigate the effect of liraglutide on cognitive function in type 2 diabetic mice and its underlying
mechanism. Methods Sixteen male db/db mice were randomly divided into model group and liraglutide group with 8 mice in each
group using a random number table, and another eight C57BLKSJ mice were used as the control group. Blood glucose and body weight
were measured. Spatial memory was assessed by the Morris water maze test, and insulin resistance was evaluated by the insulin
tolerance test (ITT). Fasting blood glucose and triglyceride (TG) levels were determined using an automatic biochemical analyzer, and
the triglyceride-glucose index (TyG) was calculated. Pancreatic morphology was observed by hematoxylin-eosin (HE) staining, and
hippocampal neuronal morphology was examined under electron microscopy. The levels of inflammatory factors in brain tissue were
detected by enzyme-linked immunosorbent assay (ELISA). The protein expression levels of phosphorylated phosphatidylinositol
3-kinase (p-PI3K)/PI3K and phosphorylated protein kinase B (p-Akt)/Akt in brain tissue were measured by Western blotting.
Results Compared with the model group, the levels of blood glucose, body weight, mean escape latency, area under the curve of
ITT, fasting blood glucose, TG, TyG, IL-1p, IL-6, and TNF-a in the liraglutide group were significantly decreased (P <0.05, 0.01),
while the number of platform zone crossings, IL-10 level, and relative protein expression levels of p-PI3K/PI3K and p-Akt/Akt in brain
tissue were significantly increased (P <0.05, 0.01). Conclusion Liraglutide may improve cognitive function in db/db mice by
activating the brain PI3K/Akt signaling pathway, improving central insulin resistance and inhibiting neuroinflammation. The
improvement in peripheral metabolism may synergistically alleviate cognitive dysfunction.
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Fig. 1 Effects of liraglutide on fasting tail-tip blood glucose and body weight in mice ( X +s, n=8)
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Fig. 2 Effects of liraglutide on spatial memory in mice ( X +s, n=8)
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3.4 FIRIERRXT R DA TSR ey TXRAL, AU AN, IRE, 4 e
e 4 s, WIRAUNRAEITRASIER, 41 B A& IR AR R A T 1]
FRZBE, EN, RN ERER, % WIRIRE X dbab RIS HE TR —E
W, difdRait et BRAAD KA MSGHERE
T MO T . Sl AT

¥,

S

Tl ik

B4 BRETRENREIMETHESIR (X3000)

Fig. 4 Comparison of hippocampal neuron morphology in each group of mice under electron microscopy (%3 000)
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Fig. 5 Effect of liraglutide on inflammatory factors in mouse brain tissue ( X +s, n=8)
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Fig. 6 Comparison on relative expression levels of p-PI3K/PI3K and p-Akt/Akt proteins in mouse brain tissue by liraglutide
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