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n The gut-lung microbiome axis in chronic airway disease
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The gut microbiota plays a crucial role in the development, training, and maintenance of the immune
system and in homeostasis. Alterations in the diversity and composition of the gut microbiome,
known as dysbiosis, can significantly affect immune responses and disrupt the integrity of the mucosal
barrier in the airways. As a result, gut dysbiosis can have a profound impact on the development and
progression of chronic airway diseases. Recent research suggests that this relationship between the
gut and lungs, coined the gut-lung axis, may be a key for the treatment of chronic airway disease
through targeted manipulation of the gut microbiota. Although our understanding of this connection
is still evolving, emerging evidence highlights the potential therapeutic benefits of modulating the gut
microbiota in the context of lung diseases. This review focuses on recently discovered interactions
between the gut microbiota and the lungs and their influence on asthma and chronic obstructive
pulmonary disease (COPD). We also hypothesize that the gut microbiome could be an important
therapeutic target for asthma and COPD.

Key words: gut-lung axis, microbiome, asthma, chronic obstructive pulmonary disease

Corresponding author: Kyoung-Hee Sohn, MD, Ph.D.
Division of Pulmonology and Allergy, Department of Internal Medicine, Kyung Hee University College

of Medicine, Kyung Hee University Hospital, 23 Kyungheedae-ro, Dongdaemun-gu, Seoul, Republic of
Korea.

Tel: +82-2-958-8199, Fax: +82-2-958-1848, E-mail: handkh@khu.ac.kr

1LME

(non-communicable disease) &2 113} W 7|3 HFIE Qls| B Hdo| J715kal it ofA|qE A4
COPDY| thfet 8 2 HAF L= Qlaf, At 7|3} thfet FAX 89 ddo E-4otal oA Hi &
o Atk o] g}

% high-throughput sequencing®] ¥go] uz} 7] =28 A <+ Y microbiome®] et A7) &

5] o]Fo] A1 i} £, -2 HFAA AJAA F 1.5kg FA 4 500 F79 vIFES B0k, AU #t

- ®

A7} vk H| A4 5 A 3H chronic obstructive pulmonary disease, COPD)= 2 Ql v|ZIAwAA
]

Mo wa ot



44 E2HObstructive Lung Disease) Volume 11, Number 01, July 2023

o|3Znlo]Z9] 70%7} ¥Estal 01 skt Adig He7|Ho s AU A4l HAE & 9@ 2Hsto] thgdit
ASHT] IAYT} F3to] FFE T Ao A . 7= AT M F g Eo] HAY A ofslof
TS e A8 AEHE XXJE]“]H -5 AZZ(gut-lung axis)” °fl thet 7Hdo] EAtE T Qick. A-
H AZAFol AU vAEL 712 vAE 7 PP A5G 9 o|E QIg W39 WIS Qu|gitt. 7]
& 4 vfo|A=uto] g3} HA FHAAHL tiF-E FHot Al7]oA 8 Eo] At 4RI JloiA vHY 712 At 9
ol o3 YIRS v|x|=A] o}F] & A A JYA] &}, FE tFE L Q1= “Epithelial barrier hypothesis(43]
A7) o] w2 dt 43 v 2F REA w3k Huh Wy JA 2 vEEE 74, AojsH, T, A
A A 52 A9 “leaky gut’S B B4 AT Wzt @ Aol tig 78S ATl Aol EEA ik
2 SANA = A vro]2 28] &3} HAF COPDO HRIExe] #HA/dS 1astal, voleutA 4 53 &
A0 R 75 S AT HSIT

09.

2. ¥MAj3} =LY ofo|a=Hlo|S

AA] Slo1A F-1%2] ZAF ZAL 27] 1~24] o) 25H Al7|(critical period)el BHE e A7
Ao] 23 Wolurg-2 2UshT FAskr] BT AT BrHs Zoltk. weta] dobr] Ay AHL A
o] 9l aqlo] o8] - of: A 1ok, AL B, B4, A5RA 5- 0 o 47149 WA 2L &
27198 T3} Anslol T

e

A1

e}

e

&l
?-iXHWW ufo]g zuo] g A7 22 FH27] 9 HAG 7P GRobsol ARt izl vl foldt &
2 gt Ay Aol /\H:Hzﬂ T B2 WEPE U AR SHAIRE A9 2EE R iAIF el o

£ AU Al HlolB& 753511, 53] A4 Sad+e A5 Ao+

4 HA] Ao Z3t 5| 9] uto]Fzuto]Z Hsto] tigt A+2IH= table 19 5T SHE7 = u]AY
S A7 At A= AJolsid, Ala 3 U B 4 9319 Ao, T B AT 2 Ro|E, YA AR
of o], Mol Fol W WHE H4T A0 AL}, M AT Ak 5 volazrtol e T} EL "
RENTE 45 vfolazulol A-go] B ZASITH: Ho| JEU . BAYER A vjol22H0|2S B
A3t AIE AHEH, SAREA A4 SRt A AW MlatS: Clostridia, Lachnospiraceae, Oscillospiraceaer Aol
Prevotella?} Z7V8t9 1L, ol B354} lipopolysaccharide WA B4 9122 Bt (25 W4 T 3
T 37.9% o|F Al Aldt-g 73 FEHE e e FdH NN BAA A2 Al e AFolME
3]0 A4 1258 2= A vpo]a=utol g2 S AHT 5132 W & Al 7§ 3 (enterotype)o] T
FH A3, Type 2 50| AIg T2-high AAl| A= Prevotella?} T2-low asthma©llA]= Clostridium3} Romboutsia
7t M-S BasHAct

3. COPDe} FLi| Ofo| 3 ZHI0|Z

COPD-‘l] 7V 7383 AR FUCE, F40] sk wAER 9T 71E A oE P07 AitE
O}, H T AtE o] M-S A8 A Al gt 7R vl FARtet AR Aol AU vEES
c}eur 718 HEA A Zol= WAGHA ZHUCH. T COPDY] FFEER 7|2y vYEZS v L HS
o, FAHE, COPD 33& T ¥ 47 28 R0\ AHga} Aig —1%7@ H e Aol AATH. i A
Foll A FAAE= A Bacteroidetes?t T #5513 Firmicutes?} Proteobacteria’} @ £43 2102 yehytct

@ -



A AHEeHObstructive Lung Disease) Volume 11, Number 01, July 2023

. E3 COPD 3558 JUuBES EAHAE 1) SSEEEE BAZCE fooHA] ggtont, sAket
71522 HFE W Bacteroides®t AHAS . COPD &4kt 7473t B9 W u] A& 33} AR
£ RAYIE W, Streptococcus sp000187445, Streptococcus vestibularis species™ Lachnospiraceae genust H7|
S Asket A% 919l ow COPD #H tAAQl N-otME 2284t} N-7t 2t A 2S84k e a-8oke AS
AZ o] A E(validation set) 2 A A4S SIS,

U AFAL H7|F vheA REolA 1HFE Aol HRFE Aol upe-A9 B olA&(fecal material
transplantation), 37 %2 A& A|HAKshort chain fatty acids, SCFA) 91t Al 714 49 2% 713X 9] H|
ZoHE HAAA7| I N ZAFES S ZS Barsto], U n|dE2 2EE COPD A9 s 34 Al7l= 7]
24-g A|AsH AT

T IHEoA dii IS E A2l AFE159%F ZY nfo]AR2Ho|2-g A 4 3 A

Al ¥Foll= Bacteroides, Faecalibacterium, Agathobacter, Blautia, RoseburiaZ7}7}, COPD ¥ oll= Faecalicatena,

2t

Oscillibacter, Lawsonibacter, Flavonifractor, Streptomycess7F2} Lachnospira, ER4, KLE1615, Eubacterium_F, Coprococcus
Zak A% Ak 53] COPDIAZONA HA| $azo] u]s) Fuj ufo] T2 ulol.go] WA of &80 &okon]
(AUC 0. 780 vs AUC 0.593), #7483 23olA cl&E0] b &UTH". ole &4, A%, B, BMISH &2 weh
M40 YA 02 COPD WA o] Aol A vhola=uto] & Wkt A 8-S AT

4. xkol X I-'éc"r

=2 X T

o

a7

0

Z| nto| A 2Hpolg At AAE2 A vAE #3o] AT COPDE| A E Ao F83 TS k=
Ae BAsiqint. sPAT 524 A T} A7tAFolA AU ndE LHAE 2EHHA T 71 =de] o E
= 33} Stk A HojFglon, o] n|dE 2do] HEE|eH o2 7]ojdh= HRIRIA £ U
AR IHbystander effect) Q1A F&5] FF5HA] Zotdct. Al vlo]Z=uo]go] HAHAE DA JFZ 7]
A=A o] 7Hdo] Ql=t, tEAH & B A5 N 4 D A 7|5 |A° F23 oA SCFA, 1 %5
oA FE]2XHbutyrate)oll et A+ 37t 7P XA E T itk SCFAS] €321 butylate®} propionate,
actetate:= M2 HAIM|EZ(M2 macrophage), 28 T M%Z(T regulatory cell), 7198 Y T AlZ(memory CD8+ T
cell)@] G-protein-coupled receptor (GPCR) signaling pathway©l] #ojd}#® 3] butylate®} propionate:=
GPCRS &3l FAAMA| 29} A ZE HY 2 -3}, Propionate, actetater= 23} tio|A BE BHAE %]
9 butylatet= HPPol AT AR, M4 vfeA BHoA butylateE BT TGS Wl 71 EF5S S
T 28 T AE AAAIR] FoxP3/CD25% o] v]3) @ol HA=|JtH. Acetate:= Bifidobacterium, Eubacteria
Clostridia®l| 4] propionate Lachnospiraceae, Bacteroides, Clostridia, Propionibacteria, Veilonella®|| 4] butyrate:=
Clostridia, Ruminococci, Fusobacteria, Faecalibacterium prausnitzii o4 A3/ =|o] ulo] 3 Zu}o] 3} Al H 27} Z+7]
th2o] & A Qi 1 9oz FAF AR (lipokine (12,13-diHOME), p-Cresol sulfate, y-Tocopherol,
tryptophan), 4| oF¥l(catecholamine, serotonin, histamine), 44 HIZF AN|EZ(innate lymphoid cells)¥}
9] A52g So] 7= AAE AL TS,

QA v 7= Ao A | uYES 2EA A =mStA oh= HERE AU u|E EEE B AL
2 =HE591, A A dAREE BAks S7HIZIAY B4 nlo|A 28t E-S A7
skl Qit. ot 7| =4Sk A BAE ATE7] YA Bl Alete] 2Fo] 7 Huto] A7 H o8 AYFeh=A] o
5, A9 HY A A”] 9FE = I, Alo], BAEE tAEE, A ARE o, di¥iol4] & ot 847



44 E2HObstructive Lung Disease) Volume 11, Number 01, July 2023

T E|ojok gt A u|AEe] 2AL 52 EAHOR Qg < olrt H1 9l FdsiolA A Qlut
o A& o] getok & A o® o fHrt. AT 5 wid B, B2 % 28 459 Fed AYEY, #EY
EAE ko vfo]azuto]E X7 ZopojlA sfdsford =4 FAolct. A wELT tAtEe] 71es A
gGEE G WSy A= 717 119 Bal A7 COPDE} 22 7| =A% Rofof| A gh&3 xloko] 7t
=2 713

Table 1. Lung and gut microbiota in asthma and COPD using the microbiome sequencing methods

Endotypes Site Changes Microbiota*
Asthma T2-high asthma Lung Increased Haemophilus
Moraxella
Klebsiella
Streptoccocus
Selenomonas
Decreased Streptococcus
Gemella,
Porphyromonas
T2-low asthma Lung Increased Tropheryma
whipplei
Fusobacterium
Porphyromonas
Decreased Lactobacillales
(order)

Gut Increased Prevotella
Streptococcus
Megasphaera
Clostridium
Romboutia
Decreased Clostridium
Lachnospiraceae
(family)
Oscillospiraceae
(family)
Bifidobacterium
Lactobacillus
Akkermansia
Roseburia
Morganella
COPD Lung Increased Haemophilus
Moraxella
Pseudomonas
Gemella
Campylobacter
Granulicatella
Decreased Streptococcus
Veillonella

Gut Increased Streptococcus
Fuaecalicatena,
Oscillibacter,
Lawsonibacter,
Flavonifractor
Streptomyces
Decreased Lachnospira
Eubacterium
Coprococcus
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* The microbiota data were presented based on genus-—level classification, and there may have been
conflicting results between studies based on confounding factors, such as ethnicity, sample site,
medication, and exacerbation status.
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