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Introduction

Parenteral nutrition is liquid nutrition that is delivered directly O Clinical nutritional SUppOft 1S recogmzed by

to the bloodstream of patients unable to absorb adequate nutrients - ' -
through the digestive system. | Klinefner's Surgery as one of the four pivotal
,/ \ advancements in surgical practice during the 20th
- century;
Central !
| 7 Coer \/»
Total parenteral nutrition (TPN) 1.
+ For long-term nutrition needs O Total parenteral nutrition (TPN) is a key treatment
» Provides all necessary nutrients . . . . o .
+ Delivered through a large vein ( method for rescuing patients with chronic intestinal
in the arm, neck, or chest .
| | Sl failure (CIF);
!I!\Perlpherally inserted |
central catheter
(PICC) line

O TPN can lead to a series of complications, and the
Incidence of TPN-related infections can reach 42.05%;

Peripheral parenteral nutrition (PPN)

« For temporary nutrition needs only
» Does not provide complete nutrition

* Delivered through a small vein in the O The pathogenesis of TPN-related infections still needs

arm with an intravenous (1V) line

further investigation.
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nutrition (TPN) reduces the response of
Intestinal intestinal Group 3 innate
lymphoid cells (ILC3s), thereby
Increasing susceptibility to infections;
Lactobacillus murinus (L. murinus) is
reduced in patients with chronic
Intestinal failure (CIF) using TPN, and
L. murinus and its metabolite, indole-3-
carboxylic acid (ICA), can modulate
ILC3s and mitigate infections;

ICA enhances the secretion of IL-22 in
ILC3s throguh activation of Roryt.
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2 Results—Dysbiosis caused by TPN induces intestinal barrier damage and infection
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O TPN caused intestinal barrier damage and increased infection rates in 338 patients with CIF;

O TPN caused intestinal injury , increased intestinal permeability, reduced expression of tight junction proteins and
antimicrobial peptides, and elevated levels of inflammatory factors in mice;

O Fecal microbiota transplantation (FMT) from TPN-treated mice exhibits the same damage of TPN.
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Results—Dysbiosis reduces intestinal ILC3s response

°

(A) GO term TPN_vs_Chow p < 0.0001

immune response ® [Reactome] Innate immune system (E) Chow TPN (F)
inflammatory response —
NES = -1691 10° 221% | 10% 10.8% i
<)

w
o
|
-
?

p < 0.0001

o
o

defense response to bacterium ®

sponse to bacterium P,y = 0.040

defense response to gram-positive bacterium FDR = 0.034
immunoglobulin production -0.14 . 4 [ | 4

antimicrobial humoralimmune response 10
defense response to gram-negative bacterium.
neutrophil chemotaxis
innate immune response in mucosa:

Count

plasma membrane{
extracellular space ® : 100
extracellular region ® H 200
endoplasmic reticulum 300
integral component of plasma membrane
cell surface

dg
Roryt
N
o
I

I
o
ihd

Enrichment score

1
o
'
o
iy
o
-
-
o
1
o)

-Log,, (p value)

22

exu;:]maldslde of plasme; memgrane- 30 3‘ v 3
anchored component of membrane{
immuneglobulinpcnmplex‘ circulating 20 0 500 1000 1500 -10° 0 10 10" 10 -10°0 10
cornified envelope 10 Rank in ordered dataset
0

calcium ion binding (D) IL-22

cytokine activity G
heme binding Group ( ) DAPI Roryt IL-22 Merge

on ion binding
Tgfb 200+ p < 0.0001
150+
. . . . :

IL-22* ILC3s of ILC3s (%)
IL-22* ILC3s number (10%4)

T T
(H) Chow TPN Chow TPN

Ell]

monnenygenase activity
oxidoreductase activity
chemokine activity:
chemokine receptor binding
0.0 0.1 02

Gene ratio

antigen binding
Chow

IL-27  _ ipn
IL-5 2

- 1
(B) KEGG TPN_vs_Chow IL-1b 0
innate immune system I IL-17a -1
interactions between lymphoid and non-lymphoid cell -2
binding and uptake of ligands by scavenger receptors . IL-6
cell surface interactions at the vascular wall
scavenging of heme from plasma Count . I IL-13
fc gamma receptor dependent phagocytosis @ 50

complement cascade : ?go I IL-12
role of phospholipids in phagocytosis 7ol o
regulation of actin dynamics for phagocytic cup formation @125 II IL-10 Scale bar = 50 ym L-PN  H-PN
regulation of complement cascade
fe gamma receptor activation
initial triggering of complement
creation of c4 and c2 activators
activation of the mitogen-activated protein kinases 225
classical antibody-mediated complement activation 200
nuclear factor kappa-b activation 175
mobilization of intracellular Ca2+ 15.0
antigen activates B cell receptor
role of lat2/ntalflab on calcium mobilization
cd22 B cell receptor

Chow

I
immunoglobulin rlecep(ar binding
IL-22  Group

IL-22 (pg/ml)

50

[ ]
TPN

-Log,, (p value)
25.0

010 020

OO TPN leads to a decreased innate immune function in the intestines;
O TPN leads to a decrease in intestinal IL-22 gene expression and a reduction in the proportion and
number of IL-22* ILC3s.
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2 Results—Dysbiosis reduces intestinal ILC3s response
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O Single-cell sequencing results show that TPN leads to a decrease in the proportion of NCR* ILC3s in
the intestines and a reduction in IL-22 expression;
O FMT from TPN-treated mice lead to a reduction in the proportion of IL-22* ILC3s.
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0 The decreased Lactobacillus is associated with the increased incidence of infections;

O Further screening of differential strains from the intestinal Lactobacillus genus: L. murinus.

In CIF patients and mice, with Lactobacillus decreased in both;
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O L. murinus improves intestinal damage, reduces inflammatory status, and increases intestinal 1L-

22*1LC3s proportions;

O L. murinus does not exhibit the above effects after inactivation;
O Non-targeted metabolomics analysis suggests that ICA may be the key metabolite of L. murinus.
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2 Results—L. murinus exerts a protective effect through ICA
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O ICA improves intestinal damage, reduces inflammatory status, and increases intestinal 1L-22* ILC3s

proportions;

O Aromatic amino acid transaminase (ArAT) is the key gene for the production of ICA by L. murinus;

O The protective effects of L. murinus disappear after knocking out ArAT.

o



Malin text

2> Results—ICA promotes ILC3s to express I1L-22 by targeting Roryt
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O ICA dose-dependently increases the proportion of IL-22* ILC3s;

O ICA regulates ILC3s via Roryt, and the Roryt inhibitor GSK805 can inhibit the effect of ICA;

O Chip-gPCR, molecular docking, and dual-luciferase assays further confirmed that ICA targets Roryt to
promote the expression of 1L-22 in ILC3s.



Summary

O Dysbiosis caused by total parenteral nutrition (TPN) reduces the response of intestinal
Group 3 innate lymphoid cells (ILC3s), thereby increasing susceptibility to infection.

O L. murinus and its metabolite, indole-3-carboxylic acid (ICA), can modulate ILC3s and
mitigate infections;

O ICA enhances the secretion of IL-22 in ILC3s throguh activation of Roryt;

O The “microbe-metabolism-immune™ axis provides a crucial theoretical foundation for
advancing intestinal rehabilitation therapies in clinical patients with CIF and for reducing
susceptibility to infections.

Longchang Huang, Peng Wang, Shuai Liu, Guifang Deng, Xin Qi, Guangming Sun, Xinying Wang, et al. 2025. Gut
microbiota-derived tryptophan metabolites improve total parenteral nutrition-associated infections by regulating
Group 3 innate lymphoid cells. iMeta 4: e70007. http://doi.org/10.1002/imt2.70007
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