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Puerarin ameliorates depressive symptoms in diabetic mice induced
by high-fat diet
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Abstract: Our previous studies have shown that puerarin, an active component of the traditional Chinese
medicine-Pueraria Lobata, can improve glycometabolism in high-fat diet (HFD) mice with diabetes by activating
the glucagon-like peptide-1 receptor (GLP-1R) pathway. This study intends to further evaluate the effect of puerarin
on depressive symptoms in HFD mice. Long-term HFD induces type 2 diabetes and depressive-like symptoms in
mice. Animal welfare and experimental procedures follow the regulations of the Animal Ethics Committee of the
Affiliated Hospital of Integrated Traditional Chinese and Western Medicine, Nanjing University of Traditional
Chinese Medicine (approval No. AEWC-025). The experiment was divided into: control group, model group, model/
puerarin (150 mg-kg*-day™) group, and model/fluoxetine (15 mg-kg*-day?) group. The oral glucose tolerance test
(OGTT) and behavioral experimental analysis were performed after 6 weeks of continuous administration. After-
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wards, enzyme-linked immunosorbent assay (ELISA) was used to detect interleukin-15 (IL-1p), interleukin-6 (IL-6),
5-hydroxytryptamine (5-HT), and corticosterone (CORT) in serum of mice for each group. Western blot assays were
used to detect the level of activation and expression of proteins related to neuroplasticity and depressive disorder
in the hippocampus. Moreover, HT-22 cell line was used to investigate the protective effect of puerarin on cell
morphology and survival. The results show that puerarin can effectively maintain the survival of HT22 in an
environment with high glucose and corticosterone. Meantime, the glycemic regulation of diabetic mice was improved
after treatment of puerarin, the depressive symptoms were alleviated, the 5-HT increased, and the corticosterone,
IL-1p, and IL-6 decreased in the serum. The up-regulation of related proteins in GLP-1R/Wnt/mTOR (mammalian
target of rapamycin) signaling in hippocampus suggests that its effect on ameliorating depression in diabetic mice
may be related to the activation of GLP-1R/Wnt/mTOR signaling pathway. This study shows that puerarin can
significantly ameliorate the depressive symptoms of HFD induced diabetic mice which might be achieved through
activating the GLP-1R/Wnt/mTOR signaling pathway and improving hippocampal neuroplasticity.
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Figure 1 The effects of puerarin on fasting blood glucose (FBG) of mice (A) and the results of oral glucose tolerance test (OGTT) of each
group (B). con: Control; HFD: High-fat diet; HFD/pue: HFD mice treated by puerarin; HFD/flu: HFD mice treated by fluoxetine hydrochlo-

ride. n =6, x £s. “P < 0.05 vs con; *P < 0.05 vs HFD
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Figure 2 The effects of puerarin on the immobility time of mice in tail suspension test (TST) (A) and the proportion of sucrose preference

of mice in sucrose preference test (SPT) (B). n =6, x +s. "P < 0.05 vs con; *P < 0.05 vs HFD
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Figure 3 The effects of puerarin on concentration of 5-hydroxytryptamine (5-HT) in the serum of mice (A) and the concentration of corti-
costerone (CORT) in the serum of mice (B). n = 6, x +£5s. "P < 0.05 vs con; *P < 0.05 vs HFD
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Figure 4 The effects of puerarin on interleukin (IL)-1/ concentration in the serum of mice (A) and IL-6 concentration in the serum of mice
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Figure 5 The expression of extracellular regulated protein kinases
(ERK)/cAMP-response element binding protein (CREB) in the
hippocampus of mice (A) and the expression of phospho-mammalian
target of rapamycin (p-mTOR)/brain-derived neurotrophic factor
(BDNF)/phospho- 8 -catenin (p- 8 -catenin)/cleaved caspase-3 (c-
casp3)/glucagon-like peptide-1 receptor (GLP-1R) in the hippo-
campus of mice (B). n = 4, x £s. P < 0.05, “P < 0.01 vs con;
*P < 0.05vs HFD
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Figure 6 Morphology of HT22 in each group after administra-
tion by the inverted microscope. con: Control; Model: Glucose
150 mmol-L* + CORT 200 umol-L*; Model/pue 50 pmol-L™*: Treated
by puerarin 50 umol-L™*after treated with glucose 150 mmol-L?*
and CORT 200 pmol-L*; Model/pue 100 pmol-L*: Treated by
puerarin 100 umol-L* after treated with glucose 150 mmol-L* and
CORT 200 pmol-L*
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Figure 7  Terminal deoxynucleotidyl transferase-mediated dUTP
nick-end labeling (TUNEL) staining chart of HT22 about apoptosis
in each group after administration. 4',6-Diamidino-2-phenylindole
(DAPI): Blue; TUNEL: Red. con: Control; Model: Glucose
150 mmol-L* + CORT 200 pmol-L*; Model/pue 50 pmol-L*: Treated
by puerarin 50 umol-L™after treated with glucose 150 mmol-L*
and CORT 200 pmol-L* Model/pue 100 umol-L*: Treated by
puerarin 100 umol-L*after treated with glucose 150 mmol-L* and
CORT 200 umol-L*
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Figure 8 \Variation of related proteins in GLP-1R signaling after puerarin administration. GS: Stimulatory G protein; AC: Adenylyl cyclase;

cAMP: Cyclic adenosine monophosphate; Epac: Exchange protein directly activated by cAMP; Rapl: Ras-related protein 1; Rafl: Proto-

oncogene serine/threonine-protein kinase 1; MEK: Mitogen-activated protein kinase kinase; PKA: Protein kinase A
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