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Introduction

Altered HPA-axis and g3
tryptophan metabolism
Dysregulated HPA axis activity in
depression disturbs cortisol and
neuroendocrine function, disrupting
regional stress system homeostasis.

Inflammation diverts tryptophan to
the kynurenine pathway rather than
and death

serotonin synthesis, reducing
monoamines.

To
Excessive microglial activation in \
depression can prolong inflammation, A&
disrupting neurotransmitters and
neural plasticity

Reduced neuronal growth,
differentiation, plasticity, and survival.
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Serotonin: Reduced in emotion
regulation pathways - mood,
anxiety, cognition deficits.
Dopamine: Dysregulation in reward
centers - anhedonia, psychomotor
disturbances.
Glutamate: Excitatory abnormalities
- mood/cognitive impairments.

Beyond First-Line
Antidepressants

First-line antidepressants failed,
prompting long-term side effects.
This therapeutic impasse opens
avenues for novel interventions like
targeting the gut-brain axis.
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Treatment-resistant depression patients do not respond to
standard antidepressants. Elucidating how the Gut
microbiome composition differs between antidepressant
responders and non-responders may reveal novel probiotic
or microbiome-targeted treatments for this unmet medical
need.

Why SCFAs?
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Objectives

@ To develop and validate a treatment-resistant depression model in Sprague Dawley Rat.
© To induce depression by Fecal Microbiota Transplantation from the TRD rat model.
® To investigate the antidepressant mechanisms of SCFAs in TRD and TRD-FMT rats.
® To study microbiome changes in TRD rats.

Methodology

Acetate - 67.5 mM
Propionate - 25 mM
Butyrate - 40 mM
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Results and Discussion

SCFAs rescue anhedonic- and depression-like
phenotypes in TRD and TRD microbiota recipient rats

*r%p<0,0001 vs. Control, #p<0.0001 vs. TRD *p<0.0262 vs. TRD

**p<0.0023 vs. Control-FMT

**p<0.0022 vs. Control

SCFAs modulate FFAR2 and FFARS3 levels in the
frontal cortex

*p<0.0484 vs. Control, **p<0.0008 vs. TRD-FMT *p<0.0166 vs. Control-FMT, #p<0.0494 vs. TRD-FMT
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n the TRD and TRD-FMT animals.
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SCFAs reduced immobility time showing decreased depressive-like behavior and
mcreased sucrose preference displaying reduced anhedonic behavior in TRD rats.
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CFAS significantly increased the free fatty acid receptor 2 and 3 expression
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%Entries in open arms: **p<0.0051 vs Control, #p<0.0035 vs Control-FMT, @p<0.0123 vs TRD-FMT
%Time spent in open arms: *p<0.0073 vs Control, #p<0.0001 vs Control-FMT, ©p<0.0001 vs TRD-FMT

SCFAs reverse anxiety-like behavior in TRD and
TRD-microbiota recipient rats in EPM

Table 1: Effect of SCFAs on anxiety-like behavior in EPM test
%Entries in open  %Time spentin Total entries in closed

SN Treatment arms open arms arms
(Mean £ S.E.M.) (Mean = S.E.M.) (Mean = S.E.M.)

1  Control 56.51 £ 6.79 40.43 + 14.06 5.57 +1.99

2 TRD 35.05 + 3.04** 4.02 + 0.65* 5.12 + 0.54
TRD +

3 SCEAS 43.9 £ 2.59 18.73 +1.33 9.14 + 0.85

4  Control-FMT 53.35 + 3.68 37.83+£2.21 5.0 £0.87

5 TRD-FMT 31.46 + 2.207 8.33 + 1.57" 4.87 + 0.59
TRD-FMT + @ @

6 SCEAS 49.88 + 5.95 30.72+2.01 4.57 £ 0.68

SCFAs reduces Anxiety-Like Behavior in TRD and TRD-microbiota recipient Rats
in EPM.
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SCFAs treatment restores plasma corticosterone
and BDNF levels in frontal cortex

___________________________________________________________________________ \
Table 2: Effect of SCFAs on corticosterone in plasma and BDNF in frontal |
cortex i
Corticosterone (ng/mL) BDNF (pg/mg) i
SN [Treatment (Mean + S.E.M.) (Mean + S.E.M.) i
1 |Control 32.48 + 13.92 1.43 £0.24 i
2 [TRD 80.07 £ 4.72* 0.41 + 0.03** !
3 |[TRD + SCFAs 45.29 + 7.46 1.46 + 0.15" |
4  |Control-FMT 29.86 +11.69 0.98 +£ 0.32 i
5 [TRD-FMT 52.16 £ 8.8 0.55x0.11 i
TRD-FMT + @ :
G e 33.6 + 16.62 2.04+0.2 |
1
Plasma corticosterone: *p<0.0217 vs. Control :
BDNF: **p<0.0087 vs. Control, #p<0.0077 vs. TRD, ©p<0.0068 vs. TRD-FMT "
1
1

SCFAs Supplementation Rescues Anxiety and Depression-like Phenotypes
Generated by Fecal Engraftment of Treatment-Resistant Depression Rats
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SCFAs reduces the proinflammatory markers in TRD
and TRD microbiota recipient rats
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*p<0.0173 vs. Control
#p<0.0042 vs. Control-FMT, "p<0.0395 vs. TRD-FMT

SCFAs administration reduced TNF-a in frontal cortex and hippocampus
and IL-6 in frontal cortex of TRD and TRD-FMT rats
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*p<0.0184 vs. Control, #p<0.0195 vs. TRD ***n<0.0005 vs. Control-FMT, #p<0.0007 vs. TRD-FMT

**p<0.0096 vs. Control-FMT, ~p<0.0076 TRD-FMT
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**p<0.0039 vs. Control, #p<0.0041 vs. TRD
"p<0.0035 vs. TRD-FMT

*p<0.0233 vs. Control, p<0 0107 vs. TRD
**p<0.0012 vs. Control-FMT, "p<0.0023 vs. TRD-FMT ~ ooe|

SCFAs significantly increased the serotonin, dopamine, GABA, and
norepinephrine in the frontal cortex of TRD and TRD-FMT rats
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- Images depicting the microbial diversity between control and TRD groups.
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SCFAs recover BDNF, doublecortin levels in the
hippocampus, and Occludin in colon
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4 SCFAs significantly reduced CRP expression in frontal cortex of TRD rats and
increases BDNF and Doublecortin in hippocampus of TRD and TRD-FMT rats.
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**p<0.0077 vs. Control, ***p<0.0003 vs. TRD
*p<0.0348 vs. Control-FMT, #p<0.0188 vs. TRD-FMT

*p<0.0450 vs. TRD
p<0.0278 vs. Control-FMT, p<0.0110 vs. TRD-FMT

SCFAs significantly increased plasma Tryptophan and kynurenic acid and
reduced kynurenine and quinolinic acid levels in TRD and TRD-FMT rats.
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Conclusion E

ACTH showed depression- and anxiety-like behaviors that |
_mimicked treatment-resistant depression (TRD).

" TRD induces changes in the gut microbiota composition.
¥ SCFAs reduce the levels of TNF-a, and IL-6 in the frontal |
_cortex and hippocampus and CRF expression in PVN region. |

¥ SCFAs normalize levels of neurotransmitters (serotonin, I
GABA, norepinephrine, dopamine) in the frontal cortex, |@
tryptophan metabolites in plasma, and plasticity factors
(BDNF, doublecortin) in the hippocampus. I

AT ;\:-

'SCFAs change the gut microbial composition and increase | h .
beneficial microbes. [ enerits
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