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Elucidation of the mechanisms of inflammation control by ED therapy for the
pathological control of inflammatory bowel disease.
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The pathogenesis of inflammatory bowel disease (IBD) has been reported to
involve regulatory T cells Treg that suppress inflammation. Treg are induced by aromatic
hydrocarbon receptors (AhR), and AhR activity was measured for several compounds and their
metabolites in elemental diet (ED) using reporter cell lines. We found that metabolites of
tryptophan, which are abundant in EDs, are potent agonists of the AhR. Its activity was 2-4 times
higher than that of 5-ASA, a key drug in the treatment of IBD, and it was found to induce Tregs and
suppress inflammation in animal models of IBD. These results suggest that EDs have an
inflammation-regulating function as well as a conservative treatment.



IBD

(Brennan GT. et al. 2018)

IBD
IBD
a.
b.
(o T
d.
Treg

Claims Database

1BD
5-ASA AhR

ED
AhR

Trp

AhR
AhR

1BD

TNFa

16S
DSS
LC/MSMS
in silico

1BD

5_
Treg
in silico
5-ASA

5-ASA

, 1rp AhR

DR-EcoScreen
5-ASA, L-

Kynurenin, Tryptamine, Xanturenic acid, 5-
Hydrocyindole-3-acetic acid, 3-Methylindole

Kubota A. et al. Pharmacology. 2022, 1F=3.1. Kubota A.
et al. Int Mol Sci. 2024, 1F=6.2

AhR

ex Vvivo

Treg AhR

T

1BD

44,328

Relative luciferase activity

ED Trp

(% of 0.1 nM TCDD)

100 1
90
80
70 4
60
50 1
40
30 4
20

Treg

@ L-Kynurenin

W Tryptamine

. Xanthurenic acid

A 5-Hydroxyindole-3-acetic acid
QO 3-Methylindole

&

Treg

-6 -5

Concentration, log(M)

PCR

JMDC

in vivo



Treg 2 2¢
: Treg c 15} . 1.5¢
re c
’ s | 1t
>= T I
Trp LC/MSMS 5 I I
05} 0.5
L-
- 0 0
Kynuremn L_Kyn Control ED Control Trp
100mg/kg
L-Kyn
0.1, 0.3 uM AhR 1y M AhR
TCDD 1
Trp L-Kyn
1BD DSS 6 2% DSS 2% DSS+Trp
Trp L +
S 4 L =
£
£
S 2
INF o =
1
IL -10 . = s
2%DSS  2%DSS
IL-10  Treg 100 e 50
Robtsov YP. % - f
et al. Immunity. 2008 TNF-a E i £
ED 52 60 52 .
Trp AhR '%_I'& 40 3& 20
Treg )
IL-10 20 ’—l—‘ 10
L= L
2% DSS = + + 2% DSS = <+ +
Trp = — 100 Trp = - 100
(mg/kg) (mg/kg)
PCR
ED
2016 2021 1BD
April 2016 to March 2021 among
Those diagnosed with IBD (n=44,328)
: /\ .
[ Patients for Who;?‘::zs:g was preecribed Patients not prescribed ED (n=40,105)
J N J
\ , /\ \
cD uc CcD uc
n=3271 n=1531 n=5746 n=35,651
J & J
44,328 1 4223 ED
Ch 3271 Uc 1531 CD

uc



3 2 0 1

Kubota Atsuhito Imai Shungo Aoyagi Ryoichi Murase Wataru Terasaki Masaru Sugawara 25

Mitsuru Takekuma Yoh Kojima Hiroyuki

Immunoregulatory Effects of Elemental Diet and Its Ingredient, Tryptophan, via Activation of 2024

the Aryl Hydrocarbon Receptor in Mice

International Journal of Molecular Sciences 3448 3448
DOl

10.3390/i jms25063448

Kubota Atsuhito Terasaki Masaru Takai Rie Kobayashi Masaki Muromoto Ryuta Kojima Hiroyuki 107

5-Aminosalicylic Acid, A Weak Agonist for Aryl Hydrocarbon Receptor That Induces Splenic 2022

Regulatory T Cells

Pharmacology 28 34
DOl

10.1159/000520404

Kubota Atsuhito Terasaki Masaru Sakuragi Yuuta Muromoto Ryuta lIkeda-Araki Atsuko Takada 238

Hideshige Kojima Hiroyuki

Effects of benzotriazole UV stabilizers, UV-PS and UV-P, on the differentiation of splenic 2022

regulatory T cells via aryl hydrocarbon receptor

Ecotoxicology and Environmental Safety

113549 113549

DOl
10.1016/j .ecoenv.2022.113549

HBV

143

2023




5-ASA

Treg

12

2021

49

2022




