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Duodenal Microbiome and Its Clinical Implications in Functional Dyspepsia

Sang Hoon Kim

Division of Gastroenterology and Hepatology, Department of Internal Medicine, Dongguk University llsan Hospital, Goyang, Korea

Functional dyspepsia is one of the most common functional gastrointestinal disorders with chronic bothersome epigastric pain or
postprandial fullness without a definite organic cause. Despite its high clinical burden, the treatment modalities for modulating im-
paired motor dysfunction and visceral hypersensitivity have been unsatisfactory. Recently, studies demonstrating low-grade in-
flammation and dysbiosis of the duodenal mucosa as potential triggers of the disease have attracted attention. Observations, such
as an increase in the proportion of oral commensal bacteria in the duodenal mucosa, such as Streptococcus species, highlight the
importance of bacterial ecology in developing symptoms of functional dyspepsia. In the near future, anti-inflammatory drugs and
probiotics that modulate the host-microbiome interaction are expected to emerge to treat functional dyspepsia. (Korean J
Gastroenterol 2022;79:91-98)
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Fig. 1. Changes in the duodenal microenvironment and pathophysiology of functional dyspepsia symptoms. Diverse endoluminal triggers from
altered food and/or dysbiosis may lead to both local and systemic immune activation with impaired signaling of duodeno-gastric reflex
mechanisms by neuronal changes in afferent nerves of the duodenum. TEER, trans-epithelial electrical resistance; CCR2, C-C chemokine

receptor 2; IL, interleukin; TNF-a, tumor necrosis factor-a.
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o BAE FE R A Nel2 Atk 1 A% Aol Bk B 20 sgleh i AshEdE Seh A4
HAEEO] Chobdl WellA] ARl fOB Ae waS B 2o] $I9F Heldd oy vgREe BE AT
ko) A

bk

o] 9131, B3| Prevotella £2) v]&0] AA| v 8-29]s) Shanahan %2 Ao| x| A\ Veionella £:0] At 0.
Al ¥, Bifidobacterium, Clostridium S& Z7}%= A o] ZH3HA 9] wiE A7 S0t 20 AuTAE gkoldlyd
SelE|gick. $HA o]} AR 9lo g WA Igarashi m 9] gutol A olgh 2o WAS TR Fheck
groupo A= BacterojdeteS/Pmteobacz,‘ena/] H]-&o] A Streptococcusi= A0 A4 Autol| A 71 SAIE Aol 5
] ] 38 2 a9
oAM= <1 ofstold Ao], 7] AdkEEEelAlE b ol QlEl, Zhong 57 7157 AvkEwds 2AR] Aol Al At
Ao g A5t o, Actinobactery-2] HA7F e = A Streptococcus 2| H3E7F Wik HollA H& P A
] 36 2 R 2]
S BIBYLE ofoh & 99l U] wEF WSl A% Fow Wlel OB 450 NS Bl BaS Pl
. . 39
SBA Aol M2 9 Rl AR A% olHd W ok olo] met Fukui 57 77, A, 9, AojA% So
skl ZQIA], of W oo} 2 254 Aste] 7]ofdt= gl AR 2 B E R A AES BeAR SRk
%A= PeopA] ok Aeo|tt. HurAdt v]AE3(mucosa associated microbiota)sr £4]
Table 1. Microbiota Studies in FD
Population
Study Target composition Principal findings Microbiota from
(FD/controls, n)
Collares®® (1997) Rats N/A Lipopolysaccharide from Escherichia coli induces delayed
gastric emptying.
Nakae et al.*® (2016) Clinical 44/44 FD patients have lower levels of Prevotella, while Stomach
Bifidobacterium, Clostridium increase compared with
healthy controls.
Igarashi et al.36(2017) Clinical 21/21 Bacteroides/Proteobacteria abundance ratio increases Stomach
5-fold in FD group.
Shanahan et al.*’ (2018) Clinical 26/10 Duodenal (MAM) had negative correlation between Duodenum
abundance of Veionella and gastric emptying time, while
gastric MAM did not.
Zhong et al’® (2017) Clinical 9/9 Negative correlation between duodenal bacterial load and Duodenum
quality of life.
Abundance of Streptococcus, relative decrease in
Prevotella, Veionella and Actinomyces in FD group.
Fukui et al.* (2020) Clinical 11/7 Higher levels of Streptococcus and Firmicutes in FD Intra-oral, esophagus,
Streptococcus abundancy is correlated with symptoms gastric body/antrum,
duodenum

Snall et al.*° (2016) Clinical - HBP and resistin correlated significantly with the strongest
association seen in GAS, indicating that Streptococcal
strains are potent inducers of neutrophil responses to
intraluminal bacteria.

Wauters et al.>° (2021) Clinical 32/36 Bacillus coagulans MYO1 and Bacillus subtilis MYO2 were
(RCT) (PPl+probiotics/ efficacious and safe in the treatment of functional
PPI only) dyspepsia.
Ohtsu et al.** (2017) Clinical 58/58 Overall effect on gastric symptoms was more positive in the
(RCT) (yogurt+probiotics/ L. gasseri OLL2716 group compared to that in the placebo
yogurt only) group.

L. gasseri OLL2716-induced improvements were not found
for EPS-like symptoms.

FD, functional dyspepsia; MAM, mucosal-associated microbiota; GAS, group A streptococcal strain; RCT, randomized clinical trial; PPI, proton pump
inhibitor; EPS, epigastric pain syndrome.
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