NEUROANATOMY

A new target for depression treatment?

It was found that overexpression of Regulator of G Protein Signaling 8 (RGS8) protein is linked
to resistance of depression. This could lead to a new drug target for treatment of depression.

Edward Hernandez

Introduction

In a recent study published in Neuroscience, researchers at Hiroshima University investigate a
protein, known as Regulator of G Protein Signaling 8, involvement in depression.' Depression is
a mental disorder that affects many people. In 2015, there were around 215 million people
worldwide diagnosed with depression.? The Diagnostic and Statistical Manual of Mental
Disorders’ criteria for depression diagnosis are various symptoms that include sad mood,
fatigue, weight loss, or worthlessness for at least 2 weeks.® The cause of depression is currently
unknown, but it is thought to be caused through a variety of factors as proposed through the
biopsychosocial model.* Examples of these factors are genetics, psychological trauma, and
other illnesses. One major biological cause of depression is thought to occur through the
monoamine hypothesis. The monoamine hypothesis suggests the predominant physiological
cause of depression is an inadequate function of monoamine neurotransmitters, such as
serotonin and dopamine.® However, this study found when mice with significantly increased
RGS8 were compared to regular mice, the overexpression of RGS8 helped to promote
resistance to depressive symptoms in the mice.” This was discovered through a comparison in a
forced swimming test, use of a monoamine antidepressant and use of an antagonist of MCHRI,
a receptor involved in emotion processing and energy homeostasis and that is also affected by
RGS8." This study suggests RGS8 and MCHRI are other physiological factors that have a
relationship with depression without the involvement of monoamines. This could lead to new
treatment targets for people who are resistant to drugs that target monoamines.

Background

G proteins are important in transmitting signals from the exterior of the cell to the interior. G
proteins are activated through G protein-coupled receptors and inactivated through regulator of
G protein Signaling (RGS) protein. RGS8 is a specific RGS that has previously been found to be
densely populated in the brain and to be antagonistic to Melanin-concentrating hormone
receptor 1 (MCHR1). Stimulation of the receptor, MCHR1, has been found to lead to
depressive behaviors.” Furthermore, antagonism of the MCHR1 receptor, results in anti-obesity
and antidepressant effects.® The theory is that increased RGS8 will inhibit MCHR1, reducing
depressive behaviors.

Methods

In the study, mice were genetically modified to form transgenic mice with increased RGS8
(tmRGS8). These mice appeared healthy with no abnormal behaviors or anatomy. Biopsies of
their tails were tested using PCR to confirm the presence of the gene for increased RGS8. An
open field test was performed to measure the difference in spontaneous locomotion. A forced
swimming test (FST) was performed with the mice to test for depressive behavior. The FST was
performed by placing the mice in a cylinder (24 cm height x 17 cm diameter) full of water up to
13 cm, to force the mice to swim, for 6 min. The water was changed after every test. The mice
were filmed while they were in the swim tank, and the total duration of immobility was then
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measured afterward. The mice were then tested on the FST, 1 hour after being given

SNAP94847 (10mg/kg), a chemical used to inhibit MCHR1. They then were tested with
Desipramine (3mg/kg), a tricyclic antidepressant that
inhibits norepinephrine and serotonin, that was injected
intraperitoneally before the test.’

Results
Immunohistochemistry staining for RGS8 was used to
) analyze the cerebellum and hippocampus, where the
strongest signal of RGS8 was found by using in situ
hybridization and RT-PCR. It was found that tmRGS8
mice had about 2.3x the amount of RGS8 expression
compared to WT mice in the hippocampal region, CA1.
RGS8 expression in both mice was similar in other
Figure 1. The hippocampus is part of a_reas.5 For the open field test, there were no significant
the limbic system, functioning in memory  differences found in spontaneous locomotion. However,
and emotional responses. The CA1 the tmRGS8 mice did have a significantly lower
region of the hippocampus is involved in - jmmobility time when compared to the WT mice. When
autablographical memory. In (nis 1601on, - the FST was performed with SNAP94847, the immobility
e transgenic mice were found to have . . . -
RGS8 expression 2.3x the amount of time for tmRGS8 did not significantly decrease, but it did
wild type mice (Fluorescence intensity of  Significantly decrease with WT mice. When the FST was
RGS8 - WT: 100+/- 11.8; tmRGS8: performed with Desipramine, the immobility time for
233.9 +/-23.1; p<0.01) tmRGS8 was further decreased, while the effect for the
wild type mice was similar to the effect of SNAP94847
(Kobayashi, 2018).

Discussion

Based on the results of the study, it can be concluded that increased expression of RGS8 may
cause decreased depressive symptoms. This results from RGS8 possibly inhibiting the activity
of MCHR1. This was found as tmRGS8 mice decreased immobility time with a monoamine
antidepressant, Desipramine, but did not

with the MCHR1 antagonist, SNAP94847. o
This suggests that the increased RGS8 was N/
already acting on MCHR1. For the WT

mice, SNAP94847 and Desipramine had

similar effects on decreasing immobility WY
time. This suggests that treatment of RGS8 :
and MCHR1 may be as effective as a
monoamine antidepressant. This is g
important for future research as most of the
current medications for depression have

been modeled to act after the monoamine
theory.® This is a problem because around
10-30% of people with major depression, do  Figure 2. Effects of desipramine and SNAP94847

Fo

not improve with this antidepressant on the immobility time of mice. The black mice (BM)
treatment and some even have a poorer life ~ rePresent wild type mice, and the red mice (RM)

. . represent tmRGS8 mice. 1= no treatment, 2=
quality, as well as taking a few weeks to treatment with SNAP94847, 3= treatment with
work adequately.™ It is also known that desipramine. All mice had significantly less
SSRIs may increase the risk of suicide in immobility than BM1. RM3 had significantly less

adolescents and are not as effective in immobility than RM1, but RM2 did not.

treating depression.'" Further research into
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RGS8 and MCHR1 may result in new treatment discoveries that may be as effective as
monoamine antidepressants and may help those that are resistant to current treatments.
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