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[ Abstract )

communities play an important role in maintaining human health. The gut provides an environment for the largest microbiome in

In recent years, with the understanding of microbial ecology, people gradually realize that microbial

the human body. When the gutmicroecology is out of balance, it not only affects its own system, but also affects other organs. The
research suggests that during the progression of bronchial asthma, the gut microbiome has some influence on the disease. This
article summarizes and analyzes the research progress of human microecology, the pathogenesis of intestinal microecology and

bronchial asthma, and the correlation between intestinal microecdogy and the occurrence and development of bronchial asthma,

aiming to provide new ideas for the prevention and treatment of bronchial asthma.

[ Key words ]

SN (LUT RIPRIZ NG ) 2 2 R i 215 1<l
8PS TE O, AR IR R 2%, MELUAE, 48
(AR VEZ AR 2 PR R, i S R
RBRERIERNEZ D WEHRE NN, B
BRI R R IRIN DO S T R e L e

E2TH: 20200 LAAEZSEBTAYENMAES
( YXH2020ZX047 )

1100144465517, EEPEE R A0 B & B2 B

2.100853b 51T, A M E R — B rf L B BBl

3.2500001 LI 7R TRRA T, AR A = R B 2 R

41001443657, EREERMR 2 I AL 5 R B e 2R e 2 e

WEIEH: W, E-mail: 343997118@qq.com

Asthma; Intestinal microecology; Pathogenesis; Development process; Review

S, SNSRI, I Gl AT R W i K R
JEB TR, TR i 1 DA 2 mT AR DAy 5 2 i 457 7
B ARSCERR T It A G A R AR SR BRI
HERE, LA ) TR MRy T i s %

1 ARE=

L1 AR Wil e S8 A T A 8 N R )
HNEZ B EAERDEE RS — NSRS, hpEE
S EIREA N, ARIE NI ) e e 15 D hE,
SPBERAEIR EE ph AMEAE DR AN IR RN R IR 2 AR
A AT B RIS P, 5 B A B SN A
20 Fof IR 2R AT R R XE BRI A AL, T A i B S A
KA meobh, EIRGHELTG . AR E IREIE | EAE S R
PR 28 T 520 i R ) SR SR, R BCHER R AR



<120~

JIREAR, TS |42 B Z R0 RS E RO SR AE VP o
1.2 Wl BEhGE 2N (RERORLANND . AEORAEM . T
TG o6 % v 1 U = W o 1! S A B S 0
F18 LA M P S S A R AR B AR M . AGE R R IE 5 R
SEREY AR o (airway hyper reactivity, AHR) K, WEHFEN
BRI ST AR, TR AR S, Th2
MR Thm, ThIZAMAE 5 TR, ThIZRHRITh220 A it
L, ZF A AHRIAE =LA BIFE R 251
1.3 AT A A RIS SRR T s BB R A
SF A ] FE U A 5 P 2 IR S s G L
UERIFSEFRMT, i T8 i BR A AR A B AR ) i o e i
{1475 22 3 A 5 R R R AR L R T, T 308 5 P A 3
FERE T AN, WS GRS 4 i 5
BEERTAE N I ARG o LA LIRS R A i
7555 2 i 5 W R T 5 22 TR P K R AL 1 B S . W AR
S NZE LI 5t UL IR E R, A RE S A T
TERE YR AL T VR, e B T 4 DA i it
PSR R A e PRI A T 0
2 ANERMESEMRGRE

HAT, A ASTE I 8 A P R A 5T T AR AT
IR ZAEE (R EOE . AR b e —fUDNA
FPHOR MR |, BHIFAGURBISCE, BRI ERAS, $m
S, R TSR AR EOR AN AR IR EOR,
TS AL 8 2 MR DR ZE IS ISR T RE o 2 WURE DR ZEL RIS %o
BT YIRFIDNASEATHER . HOWBER A4 . DR R
R HARGE 702 . R ARMUERHE R xR
YITRAT . SR IR 1 2 o (2 R A 2k
R P RICESE R, IR T N 5 e i A s AR
W A SRS B BRI R R R R A BT
PRGBS TR AL B 7 A RS
3 BEMESEERARIEINXER

Jo T8 R G A W AR AL T AR VRIS SRR, A i
SRR IN G REEINIEAT, AERFNIREERRAS, TR &
Az WFGERBI, WIE AR WU I U A I i 1) i A e vh oy 1
BHXHE
RR Wi Busitledaiiihe Ava TP S i
3.1 P PETAAE (regulatory T cell, Tregs) Wras R,
Jo S TR (A A ) 238 5 Tregs I 19 SR S NE , - 3 1717 5 10 2
M &R AR LI, g N R B T AR 28R
SR Al e A A BE R TR (short—chain fatty acids, SCFAs )
(FZEAGREL . MIRERFI T RRE:) . A¥HRU, WaEs
it B 27 2k 1 /N BT AR IO 1 /NS RS2 SCRAS I 1
T A AR /N B R Sk A FES CF As AT LA 336 56 Jili 55 Th 2 80 %
I AR — A NS T AR B TIESE, SER R
Wi T SCFASXAME TR T, BT/ BB AL 9 Th2
RUGRE RS ) AR i O R D7 A B A T i R
AT O TRBT B R T — o

Tregs A] LA 1Y 2 2R TR Ig ARy 7728 o T4 e/ B
1, Tregs A] 5| P2 R 3 W g A I HEBR A W e A4, {4

PJCCPVD  December 2022, Vol.30 No.12 http://www.syxnf.net

IRCD, . CD,s™ Tl EL 20 MG P 38 i, AT ik o 4 B 2ROAE S
w7 HAL ) ] BE S 18 3 A i Tregs H Foxp3 i 8 1 Y 2 Tk
fb, MM INFoxp3 2Rk, FEHG98 Tregs I SAEMIEH . H
HI, SCFAsJE 3l Tregs 76 Mk — R 4 R i (93 72 g AN B A, A7
Rk —2 5%

JEESCFAsER T 18 i 817 Tregs Sk i B B2 Wi 4b , 16 7]
DA 3 5 = A PR S CF A s rv 7K ST 1 184 Jonn /0 BRI 350 4 58 bR 41 i
(dendritic cell, DC) RYRHIE, 1 5 BYDCHA T A7 I
WP, ELATIM I TR S e A Rl e Y L HIk,
T AR 4 B A T LI AHR | 35S T LA
FH L DA AR W e i SR A2 M R R AR . R 2R R
FE, BHIEA BT IR AT SCE As)a 3 TAE I — R SHLH
VIR i MUK 3o B S S (14 B3 7 B il /D W i ) 2
3.1.2 Th174HM0  Th174HME—FhE KA GENS 73 WA 1L-171Y
THHREERE , 75 E S S ie P FOBLAAR 788 52 1 rh B H A
FH o Th1720 BB B Fa T 849 12 R /) BROFHIZE Py £8 25 A Th2 28 %
I, LA 2 s 2 L 2 i D 2 AR X 24 1 s 14 52 7 9 55 o
P, Thi720 xS ezms g ZmEMMEM ", &
P TS 7 T A T

JV 38 DA AE Th L7 48 Bl 1) 52309 % 7 0] 4 v e 7 DG 4k
PEFT o TR PR Th 17 440 A ) 52 ) 2 42238 3 20 40 S 9 52
T, UnEA S ) B RE B RN 53 B 22 R A B T LAS 0N U 1
FTh 174K 1200, T Th 1740 M 52 3k 34 X 40 P 41 A
PR, H 2 BB 2 o X SERTIER I, il
FEOUUE T B ik man B (U ) RIEME A, IF4E
TN LT g 23 5 M W g 14 A o

N 38 (A B R 5 Th 17 40 T Bl 3 45 =2 T A DG &R AR
W, HUAEA R Bos ARGE RS Th 7405 2 E
FEAHDG, (H NI 38 DR i 100 5 L) JB e B 81 /N B P I
WEARERS A S ThI 7AYo A3l B R v (4 40 I il
Ay KAV R AE R B — IR S . RAIR YT T M A]
VA2 R B A R, R R Th 1 7 20 B 28 R Ty AR T
Al
3.1.3  HARFBMBT (natural killer T, NKT) ZHf0  NKTZH A
R R TN AZ IR, A AR5 32 (A 9 T4 i 7
B AT AR P BNKTA M —8 52 [ AR R T
(invariant nature killer T, iNKT ) 4805 1 5 oM Al i 4
T, HIIAERR S 2 R RSO A % Y L shise
WM, sz WA RUCE YR TR/ DR, INKTAME M
TE RN AR SR, 22N U LE il R /N R 5 R A R
SiE 0 RO S A TR R R R G R I SRR
AW B A P R S AT/ B PR T LA
ORI 1) Ao MG SEIR 3R, Wi U A T RE
A T NK T A1 i 5 e e 2 B i /A Rl g >, (R
NKTHH AR AWl e P Ve RIFLER R e 2 7 R
VT — 25 WG I G R A0, L) 08 i 190 90 53 R0 i 8 47

PETTHG I
3.2 G AR RSO BATH IR AR . A AT
Jr X E N T e B I RYG ST, i A T A R B R AR FLRR



S IR 100450905 2% i 20224F 12 £F53045:585 1248

AL http://www.syxnf.net “121

FREE . XSUBCFFRE A, AT LA 1 fi i T A B I T 2 X 7K
. SIEThUTh2RAG, SCEATIGE, Bhlpamgd: = . o
FERW, i BRI BAT T, BB LB
REXIF RIS, HA KRN & AR R B3, IERZ ik
LARATR o ot R TR R K B R e 1 ST
W TR A W R AR, AR EoN, BT B ELATE
AR B P TR . ek LI RER 0 B A
5ok g AR BRI W i A T B EA, (HEEAR RN,
PE—PHAIE. H T C RS T 0 i e ARG Y7 19 LA 4 A T
A DL o B (o SR AR TS B AR T, A B T SRR A
MRY T T7 ik
4 MERESEERERIXR

PUFF R A A8 P 2 W TR . 7R R BAE A,
TS BT B8 AOBUE AT IR s 2 ) IZ A7 R I R R o AR
W HR R 9 K s T L IRAT e i 2 . KR
A I iy RS BOCUBRT B 35 B0, XA B R AE AR AL 2
AR L E AU R R v e T 2% L
MEREZ RS A B, e B LAR Dt L RRAT B A
RATRBVE, M SRR, JUHR AR R A R
B B R A R G i R A ML AR R 0T
MR A 2R SR A B 5 S e By A D REIC ek, Ut T 7 2 i 14
WP, ACEE S FRGEAER HEATIRTT, B R PLARE
KBRS, WRE RS BARIE R A S RS
KRR CPAESE, (A RFEA BORIER ], X %)
AN BARAPERT SR A R, A SR 25 A ] F A |
—BERE . T 2 A AR I AR A ELAHIL ) T ok — 0 B
F, LASEWTG A B i AR A Y 7 8 M A R 3
5 MNESRE

1 i 2 £ 22 Fh A R A 400 2 5 1 B 1R P R VR
W, MBS AR R KL AR R A
BHERT IIE RS P il R e e RS AR L R AR
SEVE A AL i AN 2, AT A T B 4RI BEA 725 E

IR AATT AT 60 fi 36 T R 4 T 5 K 22 2 Tk A AR ) 36
i, M AL AR RIS SR, B B A il P 4
AW G W o B R RN P R B TR, Ok
R A W Bt AR LIRS , T HLak AT B
FA B TATRCSRIRTFE R RIR, R et r ik AR

PR R ] LA T e, HAnzInk e
EEREE R TR 32 6T . AR, TE3E R
PO b, TETEIBAEWIRERY /N SRR 2 T 40 S TNF- o |
IL-107K R TIEH, FEOMIESS T Wi A YR st il HA Of
PR AIAER AR R N2 R B SR T
ATEAE AU, AT RESE S e AN PRI A2 . NI, SRR
ISE JH RS AL 0 7 T B2 4y L R A9 5 R AR . TR
FE 2RSSR, I P AR IR

FAT, AMgil bl LIS S/ BUTh 17 4 A S e SN )
TR RAILT] i i BT 22 S0 SR, AR B T AR
JE A YR S Th L T4 M 2 1] AR &R, 4 sl sh i 556 v
BRATI B St B % Th L 740 A 189, 5 i o

BRIE” X—4NETE AR RN, R By Ly i

Wi A7 77 17 o
3 1 3 A R A SN KT A0 4 5 284 i 928 4

M AL REC 2 7E Sh W) S e h AR BIIESE , AT R By

I s i A 5 4R S G T VR RE o E— 2P T R IRAE AL

FENAR T IER ARG, DAT G b S IR ) 2 S ) 12 B

8
BT B 2T BRW @ AT L ag 4 8 5 3kt

BE TR KA BT IR/ TS B R AT

AR/ FA R . F W AT L F R F R AT A,

FALFEMR AT BEEE,

AL RA H %R,

SE Wk

[1 ] rhARER A I 27 43 2 W i 2321 S A B I AR (2020
AERL) L] PRSP 2k, 2020, 43 (12) @ 1023
1048.DOI: 10.3760/cma.j.cn112147-20200618-00721.

(2] W, e I A PR AT il 5 R IR L 36
JEVPR R G L1 ] W RS 2%, 2019, 29 (7) -
592-596.DOI: 10.3969/j.issn.1005-4561.2019.07.026.

[3] MARCHESI J R, ADAMS D H, FAVA I, et al.The gut microbiota
and host health: a new clinical frontier [J ] .Gut, 2016, 65
(2) : 330-339.DOI: 10.1136/gutjnl-2015-309990.

[4] ZHENG D P, LIWINSKI T, ELINAV E.Interaction between
microbiota and immunity in health and disease [ J | .Cell Res,
2020, 30 (6) : 492-506.D0I: 10.1038/541422-020-0332-7.

[5]ZMORA N, ZILBERMAN-SCHAPIRA G, SUEZ J, et al.
Personalized gut mucosal colonization resistance to empiric
probiotics is associated with unique host and microbiome features
[J] .Cell, 2018, 174 (6) : 1388-1405.e21.DOI: 10.1016/
j.cell.2018.08.041.

[6] €C0OZZI D, MORONI C, ADDEO G, et al.Radiological patterns of
lung involvement in inflammatory bowel disease [ J ] .Gastroenterol
Res Pract, 2018, 2018: 5697846.DOI: 10.1155/2018/5697846.

[ 7 ] PIERSIGILLI F, VAN GRAMBEZEN B, HOCQ C, et al.Nutrients
and microbiota in lung diseases of prematurity: the placenta—gut—
lung triangle [ J ] .Nutrients, 2020, 12 (2) : E469.DOI:
10.3390/nu12020469.

[8] WATSON R L, DE KOFF E M, BOGAERT D.Characterising the
respiratory microbiome [ J ] .Eur Respir J, 2019, 53 (2) :
1801711.DOI: 10.1183/13993003.01711-2018.

[9]ZHOU A, LEIY Y, TANG L, et al.Gut microbiota: the emerging
link to lung homeostasis and disease [ J ] .J Bacteriol, 2021, 203
(4) : e00454-00420.DOI: 10.1128/JB.00454-20.

[10] £8, WIPHF, S, S50 0 DR 2R 23 45 — A0 o it 5
YR IE KSR S0 [T ] 2R EXIERSHE, 2021,
19 (11) : 1010-1012.DOT: 10.13558/j.cnki.issn1672—
3686.2021.011.015.

[ 11 ] DICKSON R P, ERB-DOWNWARD J R, FALKOWSKI N R,

et al.The lung microbiota of healthy mice are highly variable,



<122

cluster by environment, and reflect variation in baseline lung innate
immunity [ J ] .Am J Respir Crit Care Med, 2018, 198 (4) :
497-508.DOI: 10.1164/rcem.201711-21800C.

[12] WYPYCH T P, WICKRAMASINGHE L. C, MARSLAND B
J.The influence of the microbiome on respiratory health [ J ] .Nat
Immunol, 2019, 20 (10) : 1279-1290.DOI: 10.1038/541590-
019-0451-9.

[ 13 ] NAKAJIMA A, SASAKI T, ITOH K, et al.A soluble fiber diet
increases bacteroides fragilis group abundance and immunoglobulin
A production in the gut [ J ] .Appl Environ Microbiol, 2020, 86

(13) : e00405-00420.DOI: 10.1128/AEM.00405-20.

[ 14 ] YOSHIMATSU Y, MIKAMI Y, KANAI T.Bacteriotherapy for

inflammatory bowel disease [ J ] .Inflamm Regen, 2021, 41
(1) : 3.DOI: 10.1186/541232-020-00153-4.

[ 15 ] SCHULKE S.Induction of interleukin—10 producing dendritic cells
as a tool to suppress allergen—specific T helper 2 responses [ J ] .
Front Immunol, 2018, 9: 455.DOI: 10.3389/fimmu.2018.00455.

[16 ] MARIA L D, MARCELLO C, MONICA V.Editorial: innate
immune cells and inflammatory mediators in mucosal pathologies

[J] .Front Immunol, 2020, 11: 1679.DOI: 10.3389/
fimmu.2020.01679.

[ 17 ] KEHRMANN J, EFFENBERG L, WILK C, et al.Depletion of
Foxp3* regulatory T cells is accompanied by an increase in the
relative abundance of firmicutes in the murine gut microbiome

[J] .Immunology, 2020, 159 (3) : 344-353.DOI: 10.1111/
imm.13158.

[18 ] LEWIS G, WANG B W, SHAFIEI JAHANI P, et al.Dietary
fiber—induced microbial short chain fatty acids suppress ILC2-
dependent airway inflammation [ J ] .Front Immunol, 2019, 10:
2051.DOI: 10.3389/fimmu.2019.02051.

[19] CHOY D F, HART K M, BORTHWICK L A, et al.TH2 and
TH17 inflammatory pathways are reciprocally regulated in asthma

[J ] .Sci Transl Med, 2015, 7 (301) : 301ral129.DOI:
10.1126/scitranslmed.aab3142.

[20] WANG YL, YINYS, CHEN X, et al.Induction of intestinal Th17
cells by flagellins from segmented filamentous bacteria [ J | .Front
Immunol, 2019, 10: 2750.DOI: 10.3389/fimmu.2019.02750.

[21 ] LEEJ Y, HALLJ A, KROEHLING L, et al.Serum amyloid A
proteins induce pathogenic Th17 cells and promote inflammatory
disease [ J | .Cell, 2020, 183 (7) : 2036-2039.DOI:
10.1016/j.cell.2020.12.008.

[22 ] PANDIYAN P, BHASKARAN N, ZOU M G, et al.Microbiome
dependent regulation of tregs and Th17 cells in mucosa [ J ] .Front
Immunol, 2019, 10: 426.DOI: 10.3389/fimmu.2019.00426.

(23] 5, COCH NKTH TR BUR feeifyy b agbrsds e [ ]
I R A 28R AL, 2020, 25 (11) @ 805-807.DOI:
10.13798/j.issn.1009-153X.2020.11.027.

PJCCPVD  December 2022, Vol.30 No.12 http://www.syxnf.net

[24] YIP K H, PAPADOPOULOS M, PANT H, et al.The role of
invariant T cells in inflammation of the skin and airways [ J | .
Semin Immunopathol, 2019, 41 (3) : 401-410.DOI: 10.1007/
s00281-019-00740-9.

[25] BRAILEY P M, LEBRUSANT-FERNANDEZ M, BARRAL
P.NKT cells and the regulation of intestinal immunity: a two—
way street [ J | .FEBS J, 2020, 287 (9) : 1686-1699.DOI:
10.1111/febs.15238.

(26 ] B Bt 128 10 IR0 0T I Wi 52 70 /) Bl TR AR ARGS9 52
W [ D] B AR BEZE R, 2018.

[27 ] RAJARAM S, CANADAY L M, OCHAYON D E, et al.The
promise and peril of natural killer cell therapies in pulmonary
infection [ J ] .Immunity, 2020, 52 (6) : 887-889.DOI:
10.1016/j.immuni.2020.04.018.

[28 ] 235 OUBCAT B A Ai M A 08 L o 6 W AR B9 o 30 U I
HORMEE ()] B 55k, 2022, 35 (2) @ 292-294.
DOI: 10.19381/j.issn.1001-7585.2022.02.048.

(29 ] fLa%, HEAty, BOK, S5 718 45 AL ARG X S L
B IRe . Il R M R ()] P EARE,
2020, 23 (S1) : 72-75.

[30] XIE A, SONG J P, LU S, et al.Influence of diet on the effect of
the probiotic Lactobacillus paracasei in rats suffering from allergic
asthma [ J | .Front Microbiol, 2021, 12: 737622.DOI: 10.3389/
fmich.2021.737622.

[31 ] HUANG C F, CHIE W C, WANG I J.Efficacy of Lactobacillus
administration in school-age children with asthma: a randomized,
placebo—controlled trial [ J] Nutrients, 2018, 10 (11) : 1678.
DOI: 10.3390/nul0111678.

[32] TAKAGI T, NAITO Y, INOUE R, et al.Differences in gut

[

microbiota associated with age, sex, and stool consistency in
healthy Japanese subjects [ J1 .J Gastroenterol, 2019, 54 (1) :
53-63.DOI: 10.1007/s00535-018-1488-5.

[33 ] ZIMMERMANN P, MESSINA N, MOHN W W, et al.Association

[

between the intestinal microbiota and allergic sensitization,
eczema, and asthma: a systematic review [ J | .J Allergy
Clin Immunol, 2019, 143 (2) : 467-485.DOI: 10.1016/
j.jaci.2018.09.025.

[34] WYSS M, BROWN K, THOMSON C A, et al.Using precisely
defined in vivo microbiotas to understand microbial regulation
of Igk [ J ] .Front Immunol, 2019, 10: 3107.DOI: 10.3389/
fimmu.2019.03107.

[35] SCHUIJT T J, LANKELMA J M, SCICLUNA B P, et al.The
gut microbiota plays a protective role in the host defence against
pneumococcal pneumonia [ J ] .Gut, 2016, 65 (4) : 575-583.
DOI: 10.1136/gutjnl-2015-309728.

(Wi F 1 2022-08-07; &[0 Y. 2022-10-09 )
(RSO TR



