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Abstract: Objective To investigate the function of Zuogui Jiangtang Jieyu Formulation on hippocampal insulin resistance in rats
with diabetes-related depression. Methods The rat model of diabetes-related depression was established and randomly divided into four
groups, including model group, positive drug group (metformin 0.18 g/kg + fluoxetine 1.8 mg/kg), high (20.53 g/kg) and low (10.26 g/kg)
doses of Zuogui Jiangtang Jieyu Formulation groups. After 28 d of gavage, fasting blood glucose and peripheral insulin resistance were
measured by blood glucose meter and ELISA. The depression-like behaviors of rats were tested by open field experiment and forced
swimming test. The expression of p-IR and p-IRS-1 in hippocampus of rats were detected by immunofluorescence and Western blotting,
while the levels of p-PI3K and p-Akt were detected by Western blotting. Results Compared with the normal group, the blood glucose of
rats in model group were significantly increased, which accompanied by obvious peripheral insulin resistance. The number of activities in
open field experiment was significantly reduced in model group, and the immobility time in forced swimming experiment was
significantly prolonged. In addition, it was showed that the levels of p-IR, p-IRS-1, p-PI3K and p-Akt in the brain of model rats were all

significantly decreased. Compared with the model group, the blood glucose and insulin levels were significantly decreased in high-dose of
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Zuogui Jiangtang Jieyu Formulation group. Furthermore, the depression-like behaviors manifested in open field experiment and forced

swimming experiment were improves by high dose of Zuogui Jiangtang Jieyu Formulation. More importantly, the expression of p-IR, p-IRS-1,

p-PI3K and p-Akt in hippocampus was significantly increased in high dose of Zuogui Jiangtang Jieyu Formulation group compared with model

group. Conclusion Zuogui Jiangtang Jieyu Formulation can effectively regulate the insulin signaling pathway in hippocampus of rats with

diabetes-related depression, and then improve the insulin resistance in the brain of model rats.
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1 HBEXRFPG. INSHIRER (X xs5,n=8)
Table 1 Results of FPG, INS, and IR of rats in each group (X *s, n =8)
4151 7/ (gkg™) FPG/(mmol-L™") FINS/(mmol-L™") Jok & F AP iR 2

pagidl — 5.4340.74 4525+ 891 10.95+ 2.84
LAY — 23.98+4.09* 96.58+16.30 103.56+28.74*
RAPEZG (= HOUIM+ 98 PE 7T 0.1840.001 8 14.594+5.37* 75.98 +16.56" 49.15+18.41%
7e VAR HE AL T 10.26 19.68+4.03 85.124+11.70 73.16+11.99*

20.52 15.60+4.05% 79.44+14.72¢ 55.59+20.11%

SxIRALE: P<0.01; SERIALLE: “P<0.05 #P<0.01, F&[F

*"P <0.01 vs control group; *P < 0.05 *P <0.01 vs model group, same as below tables

*2 BERRIEHITARMER (X £s5,n=8)

Table 2 Results of depression-like behaviors of rats in each group (X £s, n=8)

5 FIE/(gkg™) TR AEh{a) /s
xif e — 46.75+8.48 60.63+22.93
i eit] — 5.00+3.21" 138.00+18.06™
FEMEZG - F SN+ P T 0.18+40.001 8 29.88+7.00% 101.134+26.24*
JE VA RRE AR AL T 10.26 10.75£7.15 124.38£20.96

20.52 18.8848.69 110.13£21.79*
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DAPI p-IR+DAPI
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BRI 2 C BRI+ ST

JEVAERA 7 10.26 ghg !

FEVAREREARAL 7 20.52 gkg™!

E1 FBEKFED p-IR IRELNRE (X400

Fig. 1 Immunofluorescence results of p-IR in hippocampus of rats in each group (x 400)
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p-IRS-1 DAPI p-IRS-1+DAPI

FFH 24 ( — FE IR+ R PG YT

ZEVARERERAIRTT 10.26 gkg!

TEVARERERRAR TS 20.52 gkg!

2 FEKRRIBD p-IRS-1 HGRRRALRE (X400)

Fig. 2 Immunofluorescence results of p-IRS-1 in hippocampus of rats in each group (x 400)



¢ %% Chinese Traditional and Herbal Drugs 35 514 35 11 #1 20204 6 A *3019 -
3 FHEKRED p-IR. pIRS-1 KIKKEE (X £s,n=8)
Table 3 Fluorescence density of p-IR and p-IRS-1 in hippocampus of rats in each group (X xs,n=8)
4151 7 &/ (gkg™) p-IR p-IRS-1

X — 9.232+0.565 5.474+0.400

F R — 1.135£0.260" 0.464+0.133"

FHPEZG (HIXUIR+ 37T 0.18+0.001 8 5.298+£0.324% 3.354+0.247%

JE VAR AL T 10.26 1.475+0.283 0.866+0.253*
20.52 4.3761+0.394% 2.499+0.404%

4 FEAXRED p-IRJAR. p-IRS-1/IRS-1. p-PI3K/PI3K. p-Akt/Akt & (X *s,n=8)
Table 4 Value of p-IR/IR, p-IRS-1/IRS-1, p-PI3K/PI3K, and p-Akt/Akt in hippocampus of rats in each group (X *s,n =8)

ZH HlE/(gkg™") p-IR/IR p-IRS-1/IRS-1 p-PI3K/PI3K p-Akt/Akt
X HE — 1.179+0.101 60.631+22.93 1.556+0.058 0.90140.117
T — 0.543+0.094** 138.00+18.06™  1.2874+0.141**  0.749+0.060
FHPEZG (H A9 7FE7T)  0.1840.0018  0.993+0.151% 101.13+£26.24"  1.604+0.152"  0.884+0.131"
Fe VAR HEARAL 5 10.26 0.582+0.089 124.38 £20.96 1.25240.140 0.704+0.103
20.52 1.086 +0.082 110.13 £21.79* 1.450+1.067* 0.869+0.098*

* Lo
| TR T
s w

== e - £

X e B RN+ _10.26 20.52
FIGYT 2o VARERERRAR 77 /(gkg™)

3 BEKRRED p-IR. IR, p-IRS-1. IRS-1 EHFKIE
Fig.3 Protein expression of p-IR, IR, p-IRS-1, and IRS-1 in

hippocampus of rats in each group

bk W —— — —
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Akt ——_——

PHEGS B X+ 1026 20.52
FPETT A VARERERRAL T /(g kg )
El4 £EKXRED p-PBK. PI3K. p-Akt. Akt EAFKIL
Fig. 4 Protein expression of p-PI3K, PI3K, p-Akt, and Akt

in hippocampus of rats in each group
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AR, AT AR PR ER K L 183047 IR 2R
92 57 SEE A0 22 P OGBS RE R

HK, PI3K/Akt 42 0@ 7% mTOR, H#z
VAT AL R AR A A2 R AR RN S i mT B
AR FE R I, e U Bk e Al 7 ANAS T B TR PR
993 1 R AN AT IE KRRV T P 28 T /s D4 P SR il f5
PR, () s A S 2 A R T VA Y 5 i T B A
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