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INTRODUCTION

Neuropathic pain, caused by dysfunction in the peripheral or central
nervous system, is a chronic condition with limited effective
treatments and high risk of addiction. Emerging evidence suggests
that gut microbiota changes contribute to neuropathic pain early in
disease progression, highlighting the importance of early detection
and prevention. In this study, we investigate whether manipulating the
gut with the prebiotic inulin under Western diet conditions can
influence peripheral nerve function, producing insights into preventive
strategies and underlying mechanisms.
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1: The prebiotic inulin prevents WD-induced thermal,
mechanical sensory dysfunction and nociceptor activity
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A-B) Mechanical sensitivity (A) and thermal sensitivity (B) assessed by vonFrey test and Hargreaves test at 19
weeks (after 12 weeks of diet) in mice fed normal chow (NC), Western diet (WD), or WD supplemented with 10%
inulin from the beginning (WD-FP, prevention group); n=8/group. C—D) Mechanical sensitivity (C) and thermal
sensitivity (D) in mice fed Western diet (WD), or WD supplemented with 10% inulin after 12 weeks of WD (WD-FT,

treatment group); n=8/group. E) DRG neuronal excitability assessed by ratio metric calcium imaging: baseline G/R
fluorescence ratio and after SCFA application on DRG from GCaMP6f reporter mice ; n=9-10 ganglia/group.
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2: The prebiotic inulin improves WD-induced bodyweight increase
and change the gut microbiota profile
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Relative Abundance of Families on 12 weeks of diet (age 19 weeks)
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3: Adiposity drives inulin’s effect on mechanical
allodynia, but not on thermal sensitivity
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A) Mice WD were per fed to WDI that led to decrease adipose in WD PF to the level of WDI and thermal sensitivity
and mechanical sensitivity were assessed and show that only mechanical hypersensitivity B) is lost in the WD

per fed group (assessed by vonFrey test and Hargreaves test at 19 weeks (after 10 weeks of diet)); n=4/group.
C-D) Correlation analyses between IL6 and sensory outcomes: IL6 vs. mechanical and thermal thresholds.

The authors declare no conflicts of interest. All data are presented as mean + S.E.M. *p<0.05, **p<0.005, ***p<0.0005, ****p<0.00005. NC = normal chow; WD = Western diet;
WD-FP = WD + 10% inulin (prevention); WD-FT = WD followed by inulin (treatment), 2-way ANOVA, appropriated post-hoc (Bonferoni or Tukey)
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4: Inulin improves gut barrier, systemic, and
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on of WD-fed mice

A) Serum FITC-dextran levels

Duodenum . . . . .
= - indicate improved intestinal
* i I . barrier integrity in WD-FP and
8000- * ok k ok :
= — : WD-FT mice; n=8/group
E * 3% kK 0.07 §.150— S y .
£ 6000+ é . o
£ - S0 TN ';Ef ‘= B) ZO-1 junctional protein
£ 4000+ - 5 S 2 = #ﬂ-‘
o . 2 S X expression in duodenal
) R 50 "33 %ss ¢ . . .
ol : : sections; quantification and
o o representative images; n=3
A .
¥ F LSS i g € e S mice/group. scale bar = 10 ym
C CXCL1 C) Circulating cytokine levels
IL6 _— — IL10 showing inulin-mediated
*x i d reduction of pro-inflammatory
407 ke x 1007 dxkk  kx 3000  KEER %k 100 %% * (e_g_, IL-6, TNFa, CXCL1) and
E 2 ' 2 80 g . g sof : restoration of anti-inflammatory
: £ : Saooy T ol T - IL-10) profiles; n=4—6/group.
£ 20 + § " . 5 . 5% P ( )P group
1'::, ’ _I_ . E d e 5 %1000— _?:r 4 E . o e )
£ 10 = g jﬁ T T g e 2 » — D) Flow Cytometry
0 . S 204 % o S =+ s S 207 cpe .
1 ° . : ° : ° quantification of F4/80"
! ! ! ! 0 I I 1 I 0 | I I I 0 I I I I
& Q@Q« @q & ,‘@*& & & © @« & & {@ﬁ« & macrophage subtypes (MHC-II*
N N N pro-inflammatory and CD206"
anti-inflammatory) in DRG,
D DRG . Spinal cord Sciatic nerve Splnal Cord, and SCIatIC nerve
- T 7 after 22 weeks on diet; n=5-
= 2 - - * %k * * —** #6 _ﬁ _*ﬁ‘ 6/group.
100+ * * kKK 80+ o s -
X 0 aini NC = i
'§ 80 : i éGO- : ;‘.' ® § . : _:_ . .
2. = T . e 3 |[Te%i -5 37|:i%i t. ¢ #1  [E)Representative images and
g eod | 4 A 3 S o R 5 3 . g i i . .
s JETps E.. 0 ¥d ' P Rl uantification of CX3CR1-GFP*
S 401 . 'E'—I— S f_'_ 2 5 'E‘ = _# . +
ol T s 5 20- N 5 201 T - immune cells infiltrating the
) - , : T C— o . . spinal cord in WD vs. WD-FP
& & s ¢ & s > & s mice; n=3 mice/group. scale
E bar=10 ym
Spinal Cord F PLX5622 PLX5622
g 20 . F) Behavioural hypersensitivity

WD-FP

@ 30

@

o

+ es

o H

L(DL 20 ° H oo

o osfes = S8
133 eece0e o000

[} WS- ese TEE

< cess’ . )

10— oge s ege

Ex3 D)

CX3CR1-GFP reporter mice

RiboTag - LyzMcre
(Rpl22"wHa LyzMcre)

¢ Western diet

i '-.\_ f’
... - i
SAd

il

Adipose tissue

5. SCFA receptorin

T in WD-fed mice worsens with
PLX5622 treatment, confirming
a regulatory role for

w
|
-
3]

|

50% threshold (g)
- N
| |
no—‘—‘ °
Latency (s)
o
|

i “ macrophages; n=3/group.
NI = ol All data are presented as mean
® Q\ogv* ® @V* + S.E.M. significance indicators
as above. WD-PLX = WD mice
Macrophages depletion treated with PLX5622.

immune cells is necessary

for normal thermal sensing

genes of interest

HA immunoprecipitation

¢ Homogenization and

®
S S
S > gy 2R

s,

ie

¢ RMA purification

=
=3 - )
R—
i S
. (mm o

C

Thermal 19 Weeks WD Females

*k
10+
L]
= °
n 8
e [
: | £
c A
g 6 2
© o® Q.
- - x
ey R T o
T 4 = ™ 0
:
@ )
F o2 &
X

SR R . '-. Eggi B s FFAR2 flox . .
Sk eiciEmid I ol . Frarzioeee [ TAR2 KO in myeloid cells
RS L B i .
Cytokine Receptors & Immunomodulatory Receptors EIIEI ggé%& 200+ (Bone marrew) 200- (Adipose fissue
| Nirp3 ¢
i b S N Y
Toll-Like Receptors x'l. %i% L‘“ §1oo— —j{— gwo- .—é—. —.‘:i:—
Genes Involved in SCFA Transport ’ll %E%g% g 50 ; g 50- .',.. :
Propionate Metabolism (Methyimalonyl Pathway) N |Acads 0 - T 0 . .
e T S A) Schematic of RiboTag procedure and
) e translatomic snapshot of active immune
pathways in adipose tissue myeloid cells
after WDn=4.
D e B) Tissue-specific deletion in FFAR2-
. . LyzMcre mice in bone marrow (A) and
e = ®— it z::_ =~ = = = adipose negative control (B); n=7-19/group.
. 1 : "3150- . T Pl C) Hargreaves test shows increased thermal
oy .t 5100_ I }r N hypersensitivity in FFAR2-KO female mice
wat Fr v & & = i LT R fed WD; n=5-8/group.
e C oL D) Elevated inflammatory gene expression

& EF T F & ES S s (eg., b, 116, Nirp3) in CD45" adipose
) & o & immune cells from FFAR2-KO mice; n=2—

CONCLUSION

Overall summary
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Adapted from Bonomo et al., 2022

5/group. All data are mean + S.E.M;
statistical significance as above. Flox =
FFAR2-flox; KO = FFAR2-LyzMcre.

Inulin supplementation prevents Western diet—induced
sensory dysfunction.

It improves gut barrier integrity, reshapes microbiota
composition, and increases propionate and butyrate levels.

Inulin impacts neuroinflammation in peripheral nerves and
spinal cord.

Sensory improvement may be linked to SCFA receptor
signaling in immune cells located in nerves or metabolic
organs.

Overall, inulin acts through a gut—fat—nerve axis, offering
mechanistic insight that helps to better understand how diet
mediate its effets on the nociception.
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