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Abstract
A study of promotion mechanisms of Ghrelin on LPS-induced
depression-like behaviors

Objective:

Depression is a serious mental illness and is expected to be the leading cause of
death worldwide by 2030. The etiology of depression is complex and includes factors
such as monoamines, neurotrophic factors, neurotransmission, mitochondrial
dysfunction, neuroinflammation and the gut-brain axis. Neuroinflammation is now
considered to play an important role in depression and is also considered as a new
treatment for antidepressants. Starvation hormone (Ghrelin) can inhibit
neuroinflammation and thus can largely improve lipopolysaccharide (LPS)-induced
depression-like behavior in mice. The aim of this study was to evaluate the effect of
Ghrelin on depressive behavior and to explore the study of the mechanism of the effect
of Ghrelin on the improvement of depressive-like behavior by establishing a mouse
model of LPS-induced inflammation-related depression, which may provide provide

new ideas for the clinical treatment of depression.

Methods:

Clinical experiment: 37 patients who met the diagnostic criteria of depression were
selected as the depression group, and 37 healthy people were also selected as the control
group. After the comparison of clinical data, then the enzyme-linked immunosorbent
assay (ELISA) was used to determine Ghrelin, interleukin-6 (interleukin-6, IL-6),
interleukin-1B ( interleukin-1B (IL-1fB), tumor necrosis factor-a (TNF-a), and 5-
hydroxytryptamine (5-HT).

Animal experiment: 60 healthy male C57BL/6 mice were selected and randomly
divided into 6 groups of 10 mice each, in order of control group, depression model
group (0.83 mg/kg), fluoxetine group (10 mg/kg), Ghrelin low dose group (5 nmol/kg),
Ghrelin medium dose group (12 nmol/kg), Ghrelin high group (30 nmol/kg). The

inflammation-related depression model was established by intraperitoneal injection of



LPS into mice, and the mechanism of the effect of Ghrelin on the improvement of
depression-like behavior was also investigated: 1. After the successful modeling of LPS,
behavioral tests (TST, FST) were performed on mice; 2. ELISA was used to detect 5-
HT, IL-6, IL-1B, and TNF-a in the serum, hippocampus, and prefrontal cortex of mice

levels.

Results:

1. Compared with the control group, serum 5-HT levels were significantly lower
in the depression group (P<0.01), while serum levels of Ghrelin and inflammatory
factors (IL-1B, IL-6, TNF-a) were significantly higher (P<0.01).

2, compared with the control group, the relative immobility time in TST and FST
of mice in the depression model group was significantly prolonged (P<0.01); compared
with the depression model group, the relative immobility time in TST and FST of mice
in the fluoxetine and Ghrelin dose groups was significantly reduced (P<0.01), and the
relative immobility time decreased with increasing dose of Ghrelin in a dose-dependent
manner, and Ghrelin high dose group was comparable to fluoxetine group in terms of
efficacy.

3.Compared with the depression model group, the serum levels of 5-HT in mice
in the fluoxetine and Ghrelin dose groups increased (P<0.01), and the levels of 5-HT
increased with the increase of Ghrelin dose in a dose-dependent manner; compared with
the depression model group, the serum levels of IL-1p, IL-6 and TNF-a in mice in the
Ghrelin dose groups decreased (P< The levels of inflammatory factors decreased with
increasing dose of Ghrelin, which was dose-dependent, and the efficacy of Ghrelin was
comparable to that of fluoxetine in the high-dose group.

4.Compared with the depression model group, the levels of 5-HT in the prefrontal
cortex of mice in the fluoxetine and Ghrelin middle and high dose groups increased
(P<0.01), and the levels of 5-HT increased with increasing dose of Ghrelin in a dose-
dependent manner; compared with the depression model group, the levels of IL-1f3, IL-
6 and TNF-a in the prefrontal cortex of mice in each dose group of Ghrelin decreased

(P<0.01). The levels of IL-1B, IL-6 and TNF-a in the prefrontal cortex of the mice in
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the Ghrelin dose group decreased (P<0.01), and the levels of inflammatory factors
decreased with the increase of Ghrelin dose in a dose-dependent manner, and the
efficacy of the Ghrelin high dose group was comparable to that of the fluoxetine group.

5. Compared with the depression model group, 5-HT levels in the hippocampus of
mice in the fluoxetine and Ghrelin dose groups increased (P<0.01), and 5-HT levels
increased with increasing dose of Ghrelin in a dose-dependent manner; compared with
the depression model group, IL-1p, IL-6 and TNF-a levels in the hippocampus of mice
in the Ghrelin dose groups decreased (P< The levels of inflammatory factors decreased
with increasing dose of Ghrelin in a dose-dependent manner, and the efficacy of Ghrelin

was comparable to that of fluoxetine in the high-dose group.
Conclusions:

1. Increased serum levels of inflammatory factors (IL-1B3,IL-6,TNF-a) in depressed
patients suggest that the inflammatory response is involved in the development of
depression.

2. Ghrelin significantly improved LPS-induced depression-like behaviors in mice.

3. The ameliorative effect of Ghrelin on LPS-induced depression-like behavior in mice
may act by inhibiting the release of inflammatory factors in the hippocampus and

prefrontal cortex.
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FFESCARIG AR

JE A HHC AR

LPS Lipopolysaccharide IEEZ

IL-1p interleukin-1p H A 2R -1P

IL-6 interleukin-6 H4Hi 1 %=-6

TNF-a tumor necrosis factor-a IR A HE A F--a

IFN-a interferon-o o-TH&E

NS normal saline AR ER K

HPA the hypothalamic—pituitary—adrenal axis I Fril— &A1 1 5l
5-HT 5-hydroxytryptamine 5-FR %

SERT serotonin transpoter 5-HT ¥iafk

SSRIs selective serotonin reuptake inhibitors  5-F% 0 & FHEHU A 1] 57
MAOI monoamine oxidase inhibitor Bl S A A 5
BBB blood-brain barrier L5 5

BDNF Brain-derived neurotrophic factor i VB M 828 72 R T
CNS central nervous system X2 R

IDO indoleamine2,3-dioxygenase 5| Wiz 2,3- X0 4 g
KYN Kynurenine RIRE R

NF-xB nuclear factor kappa-B %5k A1 «B

GR glucocorticoid receptor B R TR 2 Ak

GC Glucocorticoids W R B R

P38 MAPK P38 mitogen-activated protein kinases P38 22 5 %44 25 [ I
MAPK mitogen-activated protein kinase 72 2R s A R T
NO nitric oxide MR

EAAT excitatory amino acid transporters MR ER sk
TLR4 Toll-like receptor 4 Toll K524k 4

TST tail suspension test TEWES SR M

FST forced swimming test SR L VK S B

NSCs neural stem cell PR T-4H B
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