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Abstract: Objective To study the mechanism of Zuogui Jiangtang Jieyu Formula (7= V- F#§Ef#HE77) on inhibiting hippocampal
synaptic damage caused by excessive N-methyl D-aspartate receptor (NR) in diabetes with depression rats by regulating indoleamine
2,3-dioxygenasel (IDO) signal. Method Diabetic rats with depression were established and randomly divided into blank group, model
group, IDO inhibitor (3 mg/kg) group, Zuogui Jiangtang Jieyu Formula (20.52 g/kg) group and positive control (metformin 0.18 g/kg +
fluoxetine 1.8 mg/kg) group. After 28 d of administration, depression-like behavior and memory and cognitive function were detected
by open field test, forced swimming test and Morris water maze. Western blotting and qRT-PCR were used to detect the expression
levels of IDO protein and mRNA in hippocampus. The contents of interferon-y (IFN-y), CC chemokine ligand 2 (CCL2), tryptophan,
5-hydroxytryptamine (5-HT), kynurenine, kynurenine acid (KA), quinolinic acid, interleukin-1f (IL-1f), tumor necrosis factor-o (TNF-
o) and IL-6 in serum and hippocampus were determined by ELISA. The expressions of ionized calcium binding adaptor molecule-1
(Iba-1), glial fibrillary acidic protein (GFAP), synaptophysin (Syn) and post synaptic density protein-95 (PSD-95) in hippocampus
were detected by immunofluorescence assay. Protein expressions of adenosine A1 receptor (A1R), adenosine A2AR receptor (A2AR),
adenosine A3 receptor (A3R), N-methyl D-aspartate receptor 2A (NR2A), N-methyl D-aspartate receptor 2B (NR2B) and brain derived
neurotrophic factor (BDNF) in hippocampus were detected by Western blotting. Hematoxylin-eosin (HE), Nissl and TUNEL were used
to detect the pathological injury and apoptosis of hippocampus. Results Zuogui Jiangtang Jieyu Formula significantly reduced blood
sugar level and improved depression-like behavior in model rats (P < 0.01). The results showed that the total distance and center time
of open field experiment were significantly increased (P < 0.01), the immobile time of forced swimming was significantly shortened
(P < 0.01), the positioning cruise time of Morris water maze experiment was significantly decreased (P < 0.05), and the space
exploration time was significantly increased (P < 0.01). Both Zuogui Jiangtong Jieyu Formula group and IDO inhibitor group could
significantly down-regulate IDO protein and transcription levels (P < 0.001), and reduce IFN-y, CCL2, kynurenine, quinolinic acid
levels to varying degrees (P < 0.05, 0.01), and reverse tryptophan-kynurenine metabolic disorders. At the same time, the expressions
of Iba-1 and GFAP were significantly inhibited (P < 0.05, 0.01), and the levels of IL-1B, TNF-o and IL-6 were decreased (P < 0.05,
0.01), and the levels of inflammation in vivo were inhibited. Furthermore, the protein expression levels of A2AR, NR2A and NR2B
were decreased (P < 0.05, 0.01), and the protein expression levels of AIR and A3R were increased (P < 0.05) to improve the over-
activation of NR. Finally, the expression levels of Syn, PSD-95 and BDNF were increased (P < 0.05), and the pathological injury of
hippocampus was significantly improved and the apoptosis of neurons was decreased (P < 0.05, 0.01), which had a protective effect
on the damage of hippocampus synapses and neurons. Conclusion Zuogui Jiangtong Jieyu Formula can effectively regulate the
hippocampal tryptophan-kynurenine metabolic pathway in diabetic rats complicated with depression by inhibiting IDO level, so as to
improve the hippocampal synaptic damage caused by NR overreaction and exert an antidepressant effect.

Key words: Zuogui Jiangtang Jieyu Formula; diabetes with depression; indoleamine 2,3-dioxygenasel; tryptophan-kynurenine
metabolic pathway; hippocampal synaptic damage; loganin; paeoniflorin; calycosin-7-glucoside; hyperoside; curcumin; salvianolic
acid B
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