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Study on changes of hippocampal bile acid receptors in the depression mouse models

WU Jing', LI Xue-yi', CHEN Jing-hong?, WANG Ze-jian'
1. Shanghai Jiao Tong University School of Pharmacy, Shanghai 200240, China; 2. Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine,
Shanghai 200030, China

[Abstract] Objective: To explore the changes of bile acid receptors in hippocampi of depression mouse models. Methods- Thirty female C57BL/6
mice with the age of 4 weeks were randomly divided into control (CON, n=10) group, chronic unexpected mild stress (CUMS, n=10) group and
dexamethasone (DEX, n=10) group. CUMS group mice were treated with different CUMS every day, DEX group mice were administered with DEX (0.2
mg/kg) by oral gavage twice a day, and CON group and CUMS group were given equal volumes of CMC-Na (solvent) by oral gavage every day. The
treatments lasted for 5 weeks, and the mice were weighed once a week. After modeling, the forced swimming test, the tail suspension test and the sucrose
preference test were applied to detect the depression-like behavior in mice. After the mice being sacrificed, the hippocampus and the other organs were
separated and weighed. The expressions of brain-derived neurotrophic factor (BDNF), farnesoid X receptor (FXR) and G protein-coupled bile acid
receptor 1 (GPBARI, also TGRSY) in the hippocampus were evaluated by Western blotting. The serum levels of fibroblast growth factor 15 (FGF15) and
cholecystokinin (CCK) were detected by ELISA kits. Meanwhile, in the rat glioma cell line (C6) incubated with different concentrations of DEX, the
expressions of FXR and TGRS were detected by Western blotting, and the levels of BDNF and glial cell line-derived neurotrophic factor (GDNF) in the
cell culture medium were detected by ELISA kits. The ROS assay kit was used to detect intracellular oxidative stress levels. C6 cells were pretreated with
5 mmol/L N-acetyl-L-cysteine (NAC) for 2 h, and the effects of DEX on bile acid receptors were observed. Results:Compared with CON group, both
DEX group and CUMS group had decreased sucrose preference, prolonged immobility time in the forced swimming test and the tail suspension test (P<
0.05) and greater organ relative mass of gallbladder (P<0.05). The level of serum FGF15 in DEX group was significantly higher than that in CON group,
but significantly lower in CUMS group (P<0.05); the level of CCK in CUMS group was significantly higher than that in CON group (P<0.05).
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Additionally, in the hippocampi of the two different depression models, the protein levels of TGRS and FXR decreased and increased, respectively (P<
0.05). The 200 pmol/L and 400 umol/L DEX increased the expression of FXR, while significantly inhibited the expression of TGRS in C6 cells; the levels
of GDNF and BDNF (BDNF only in 400 umol/L group) significantly decreased (P<0.05) in the culture medium. DEX at 200 umol/L significantly
increased the levels of ROS in the C6 cells. The cells pretreated with NAC partially reversed the overexpression of FXR and the low expression of TGR5

induced by DEX. Conclusion‘The similar changes of bile acid receptors, i. e. decreased TGRS and increased FXR, are found in the hippocampi of

depression mouse models induced by CUMS and DEX, respectively. These changes may be related to the elevated level of oxidative stress.

[Key words] depression; bile acid metabolism; bile acid receptor; hippocampus; oxidative stress
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. BCA KGR & . 1514 (reactive oxygen species,
ROS) Hilli70] & W T i3 = RAEYHARABRA A

(glyceraldehyde-3-phosphate

1.2 ik

121 S ¥ 30 HUNRGE RN PR SR LR IE, %R
REBLATBC ¥ 34, XTI (control, CON) . &84k
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200 wmol/L HEATALEE, AbFE3 dJF, ZEBRAMMIE:FRIL, ffi
FHIBERE AL, WSCER AR B IMA 100 WL ¥ 10 mol/L
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K FH % 4: GraphPad Prism7.0 F1 SPSS 22.0 X # 4 47
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2.1 DR B
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(P<0.05) (KEI1): 5CON4ltbir, CUMS 4 f 44 i i ik
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Note:P=0.011, P=0.001, ®P=0.004, vs CON group at the same time.
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Fig 1 Dynamic change trend of body mass in mice during modeling
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Note: A. FST. B. TST. C. SPT. "P=0.000, 2P=0.007, “P=0.030, vs CON group.
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Fig 2 Behavioral changes after mice modeling
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Note: A. Gallbladder organ coefficient. B. FGF15 content. C. CCK content. “P=0.003, ®P=0.000, “P=0.041, *P=0.018, ®P=0.001, vs CON group.

3 FANREERYRMFEFFGFISTICCKHEE

Fig 3 Gallbladder organ coefficient and serum levels of FGF-15 and CCK in each group
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Note: A. The expression of FXR, TGR5 and BDNF verified by Western blotting. B-D. Quantitation of FXR (B), TGR5 (C) and BDNF (D). "P=0.012, ®P=0.005, ®P=0.001,

©P=0.003, vs CON group.
H4 MREEEEDRNAXEAKTNEL
Figd Changes in related protein levels in mouse hippocampus after modeling
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Note: A. The expression of FXR and TGRS verified by Western blotting. B/C. Quantitation of FXR (B) and TGRS (C). ©P=0.000, vs 0 wmol-L~" group.

5 C64MMLE A DEX A2 S X E AKFEMTN
Fig 5 Changes in related protein levels in C6 cells treated with DEX
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Note: A/B. The concentrations of BDNF (A) and GDNF (B) in the culture medium. “P=0.025, “P=0.018, ®P=0.000, vs 0 wmol-L~" group.
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Fig 6 Changes of BDNF and GDNF concentrations in the cell culture medium in C6 cells treated with DEX
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Fig 8 Effect of NAC pretreatment for 2 h on the expression of FEX and TGRS in the C6 cells treated with DEX for 3 d
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