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[ Abstract] Sepsis, which can lead to immune dysregulation and multiple organ
dysfunction, causes approximately 11 million lives worldwide annually and is one of the most
common causes of death in intensive care units. The gut microbiome, specifically referring to gut
bacteria, is a crucial component of the human microbiota that contributes to systemic immune
homeostasis. Dysbiosis, or an imbalance of the gut microbiota, can lead to impaired immune
defense, compromised intestinal barrier integrity, and plays a pivotal role in the pathogenesis
of sepsis. Given the gut microbiome's immense genetic and metabolic diversity, it has shown
promising potential in precision medicine and personalized treatment. This review primarily
summarized the impacts of the gut microbiome on the development of sepsis. It described
potential therapeutic approaches, providing a new perspective for future research aimed at
reducing the risk of sepsis, decreasing mortality rates, and improving patient outcomes by

modulating the gut microbiome.

[Keywords ] Gut microbiome; Sepsis; Dysbiosis; Therapeutics

DOI: 10.12173/j.issn.1004-5511.202408062
AT E: AXEERAFWEERELE 341X (NYFYBS202105)
AEEE, KA, B, TEEW, MR ERW, Email: zIp_boy2008@163.com

yxxz.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.1004-5511.202408062

1418 BEZ#HE 2024 £ X A& 34 5% X #8l New Medicine, XXX. 2024, Vol.34, No.X

UTAER, B X NG AT,
Ji 18 B ( gut microbiome, GM) 54 B 0% A9
KRB 2K, Rl e dhE b 5 b
(intensive care unit, ICU) T, GM 5 MEFHE M
KARCHNIITEIAR o MRBEREAE Ry — ™ E
A B R AE SN, HOR L 2o H 5 %
FRPI ARG . GM FERGEEAE P U/ BA DM,
—J7 T, GM Hr—SE4EE B R AE R BEAE 1) & i
A RPER, W TR . BB RT B R 2R
RS, M i i BRI L 4902 R 5% M 17
TR RRERE, DR BRI Y 50
T, GM 2 MEERE A S AL il v %) S B T e e A
R, FEMREEAE MR B B R h R B E
HIFEHT

JV 1l MeFEAE I e s RIAR T, MEEIER
TEARHETE: . b 5¢ B 52 40 A LA B ]
FFONA IE R B OB ARG . A 2R
RGBS, CM ZFETERRR, RIS
B AR o BT RRE A a5 AR TR R, R
GM R K-, DT i il B il R s 53
Sb, WRER I ST S R AR R RRAE O R, OF
VE R TaIAR AL, 1 5 0 2 A 28 B DI RE i 1) b 2%
M, I RERAE R, Y U IR U, BRI,
GM 5 MeEEAE Z 18] A T2 A B A o AN SOl i 5%
B GM TEMEERE & A R RIVEH], -8
HFAE (fecal microbiota transplantation, FMT )
T W 20 1) 7 o RS D A T I AT T Mg
BERE, DIAR OGO T 522

1 GMEKRSERZEXRIHER

GM e 248 g 18 v 0 0B W R v 4 v A A
I8 728 A A TE 7 AR FHLIR A 5 AR Oy S5 i IR
A, RINA S w ARk . BOR B inEg
R AFE PR A B O B E S R, e
BRI E M CM 5 R MAOEEREER, AA
fEICU &, H GM BPRILH wH RS,
WED ZREERRAL . A i A T B ek
B 7 S0, DA RS EOR Pk
Agudelo—Ochoa %5 7wz 24 NMEMTFIER F S
e MeriiE B E rh Rk 22 7 W WAL, Hrhrgn
W J& (Bilophila ) . ¥ ¥ # J& ( Fusobacterium )
MBI R ( Parabacteroides ) 15 M T AE & &
R YR, XSRS AR A TR AR

ST AT G, (@R GM BEBSHLANE I A A
{RFER, TFTEA B JRE o2 SNy Hh & 4 G
YRR, 100 TR 2R 8 DO ] R e B B 1 2 e o

1.1 GMERFIEMRSES BEFE T X

GM 2 ] 375 R B 2 o 10 2o R 33 1 55
WY A SR RGR IR R O . S
A gt B0 W 7 ) ) 7 L A 22 R RIL TR S e 1Y
Sl U8 SR MERR TR YL ( Clostridioides difficile
infection, CDI) VA G2 1 1) — bl i 26 BLE
3, FEAY GM B BN T MEEAE A4 & A R
W AR B, 5HAMBGREEA L, BER
CDI E Bt & 4 A= 7™ o e AE 9 XU 49 1 709,
ARV, AW EY R, AHME
YIRETE I, XAV T BOR FH AR Y
MR I3 Bt e e stk . DR, e R AR 3 25 ]
PLZE b SZ 45 0 i e it AR R GE, 51 R Hais
BT I , 3K A G5 SN S P R A e B A 2E
FHE R R 2R 1 Ak, GM P sy E
WMHEREAE ( Enterococcus ) F K FF A ( Escherichia
coli) , T RE-S5 HRERAE ) & A= A 2 IO U

GM [a] 9 BR85S (0 5% 28 i A by 2 e s J8
FETIBR BN R 2R o oA e e o R 2 Rk 32 R 0t
FREEIESET 2652 M O 7E s AR hplie s ™, 4
55 R TR G0 R T 9 R T P il RSN 11 A /N BRI
BUEH], GM ] LAMUE SR Y, M7 o) Sk
FEFET -2 M, ARG RIFGE T, MRFERAES A GM
AT (R SET R Y, At R B,
¥ 0 1 ) Jig 3 T A A 2 i v e 1 DR AR B 248 L ik
A BRTA A - B I S AE T oG, A
2R GG PN B SRR a2
SRR, BN T R RAET R
1.2 GMXEAZSE5RBELRFBERD

GM Ko S 2 mE REREIREk R, IF5lk
—RINMRGVEZETL, HE3h T IRERAE 1) 3 M 2
N E DIRE BRI 25 A /iF ( multiple organ dysfunction
syndrome, MODS) W& i FHZH A H AR5 HT
WESE T A4 B 34 e 05 IR R 2 RE B A DG
(1 GM By AsfE 1,

Jr — Wb 7T, TR AN 9 e
PERIRA G, B SFEENHBERT . it LU AR
b3 S4RE NS 7oA B OE U fE— 0 e
BERE S K VG 2 ah A rh , MBEAE /R 2R
YIZEvE R, 23T T E A 2

yxxz.whuznhmedj.com



EZFFHE 2024 £ X A 34 55 X B New Medicine, XXX. 2024, Vol. 34, No.X 1419

IR Z VRS 2, T FMT 98042 T 3K RIA 5 1 ff
Z RGN P,

Jo — BFAh 7 T, B AR i R T R R B
WRZAML, ARAET GM LSRR 48 9 S e b 1
RAFVERT, T TTHE BRI B AR s
By, Bk Y B0 k2 S RO FIRREAE
GM 3 3o T DR 7 A 1) D- FLIR Iz 4 22 T IE
S0 2 o A R S Al B A AR B B AR )
B, R I M TR O Lt R T A
137, TIPUAE 3RS B TE YI AR R 2 5 B0 5
PRI BRI 2 AR . ] JC R/ B4 T 2liAl
(9 D-ZLER, Al RIS e A o 4 M A 5 A D
I ERIIRE .

J - T TR, R OC B AT RE R LI Y
P IR S 1) SR AR P S - RE 2 i) i 3 AR W 1Y
LUSORACISSTE A, RS PR A ™ A= A
X 2P 38 25 A E (acute respiratory distress
syndrome, ARDS) FIJEEAE B34 IO G 020 i
Pk R T ARl A TP AR AR 86 i EE S R P A,
A ] R ) PR M oK TR BT Ay SRt M T A R
P g ™o AN ARDS B3 1 S AU Bl R E
FEACH G 0 T B i I T A SR AN T, X SR TR
B GEEFRITETCEAG I, (B 54 B SORE U
FEOE P, AL, FEMEERE /N BUSEL T, GM AR Y
%6 5 g Wi B2 ( short—chain fatty acids, SCFAs) A Fjj
R AEER I Cacute kidney injury, AKI ) [23],
X AJ BE A A B i IEEEAE 8 ) MODS $24IE 138
7518
1.3 GMKIFEANBREAE 5T R R XUBS

ICU &2 {F e 39 18] 1% TRk e XURS: B 0 v %
WAy A, HAET Rk 25%, (4 ICU B A
BB 409%™, GM 2% VI35 i e 2 i e 79 g X
W5, i 5 p S O] BB I R] Y 52 R P R
AR, R ICU fa B RH GM BB 5B
DAL R g e XU A RS A OC, EHEAIL ] o ok
eI, — BT X G R A ATIETEDA 1] A S
KA, RV IE], GM Al s 25w i
M, GM Al B iy — 2R G ot R G IL [
RAEVERL, ZZRGEA SR AT REHI 55 22 1Y B 1 E
T3, BEINBE ARG XS, S RIS B UIROG.
HALH T RE AR LTI | : 558, GM X4
Rt R PR 2CHEE, fiH
FRRER MG Z RGEMERIEERTL, A5

yxxz.whuznhmedj.com

i ER B EE Sy, fHH b i 2 gy HOK,
PRI 2 2 S BURE s S A, 0 H 2 I /v R
( Enterobacteriaceae ) 113 & ¥a5E FE ML, 3n
HCHEA MR RS, TS A RGEPEIRGY s 55 =,
PR SR A 30 25 S B0 A 240 B 45 DG B S 2 4 2
REZA, T ARV SO, A i S E IR e
AR, XA N 518 g R G R A AR
25 H155 T 18 B R pitiee 1 ¥ ¢ 1,
GM K VRI3E o S 3% R RS HIREIR | RE e o e A
(Rt B A A D R O St A 3 A L ) e 2 0 3 2 AL
il RN T G R A BE R XU, B ]
LAY M IRYTELAE M REIE 7 N Y fa H AR 1Y)
SRR KU R T

2 GMERSEFHIRITIHE

21 EEFEREYBE

FMT J&— Pl (g AR S0 rp 1 15 R S
Fo At 2[R RN a7 s, HAERIBLHIALFE 31
il B T O BRI A L RS R A T e
XoF 9o DB ) S A R, DT U ) S S5 ) 38
W RO AR B R L B R R R R R R
Jin 8 B 2 REME P AN, FMIT 38 BEH2 4t 72
"z SCFAs 1R85 A0 B B A, DA BV &R e e i
B IR R FMT 1] DL S8 S5 i
PR AT R R BERE K BTG 3R 0 T
e REAE B, FMT nldad R & s £ e e g s
FEMCRERELRE, BORENG BRARTEBRAE ST, UE iR
BER AR, BIR PMT 76 MR o A9 I R
MR E R, (AR E 2 H 2R, HAT
¥ TCAT R 7 BB A 7 L AR AR v i A VB 7R 1 B
B, PHIHELLA RS S FMT FHCH XU
2.2 WEMASEITE
221 HAHR, ZAL, AAET

AW AR TTAN S A TR P W R
P RBE RO, AR MOSE FE R 3 f R T30 T
JEELT W RMER, e Z AL EEAE A
BRI, BRI T s f R
ik, B, t/EEREIAY A TE R, R
R AR, WA S 0 R, 254 A
FERAAR ML 12 0 20 M DX 3 B, ST R 40 g [
FHSE, I Y A R R G R
Hk, A TOE N RERE e A P B A 8
Y, TEfETE B T T RE A RO 5 i B )



1420 BEZ#HE 2024 £ X A& 34 5% X #8l New Medicine, XXX. 2024, Vol.34, No.X

A, D4 B PR SOE ROV, BE N A SCFAs (1)
TR R, AR VE A SO R K, T
GM; IAl, 24z 0l LAk f 3 il R i
AR IR], B AR ABET R 7, e,
G REGAERSHAETTIREY, Ao
Pk g5 AR TR A AR S B, R B ARG s It
AEFFRUE W EE R By BeAh, AT AT LRI
BERBWOERE, BERR SCFAs FKF Y,
AT DLIE S R IS P 2R R AR SE bR, b
M BEE A 10 A A= 2R B R I B RE AR S A
R M, BARIX =R IR RN T TR,
{EL ¥ T K () I R IF 58 it PR B FR 5 3T R
TR 224 ) L
222 PhAEMBET A E G RL-BAR

i B 5 | A 1) S RE SN, AT 5 350 3 7 EE 4 4
MBS O ANE 2 6, AT S | 4 B IR YL - F: 35008
-, AWML, CM B L- 4R vl s 1
TR GREARAS, VAR I RN 19T B e 2 5 R A
E, AR A8 B B Y D) BE N T
PP AR K BRI A Y GM B B
W) M B A A fa R/ BUS 5 1R T/ R
R, FRIIMCERAE B A TR IRARAS 1) GM B
S R BB B Az . A, RS
ARG 2 27 3 AT 2 B B i B AR I - SR R /K
B R, Jf il ad Spearman AH JEHE 2 AT 2 BH
L- 42 1R 4 FE N B 5 IR 2R IE & APACHE-IL,
SOFA PF4r 2 M AHSE, $7n il i E ARk
{1472 A 5 T Joe B RE ) P R . e a0 45 R R
iE A/ BRI S - SRR & B, L 491 R T s
BRMFRE L R E R RN, SN
N IE L- AR A NI BV e B AE 5 A 1) B 1 45
B, R EREAE 5 2 (4 B 3 45105 BTG 7 BBt 158 (0
Tk
2.2.3 IRAEMET E R

SCFAs i Y e, nl ISR i
TH G 28 o B ) RE RS B A TE BRBE 1 Y. TR MeREE
AH Ok A& /N ERA AL TR mI GE3d 2 GPR109A/
Nrf2/HO-1 {5538 P& 78 MR #5E i F2 vh R A 224
PHER U, SBAN, TR B 1 i B I % B R
WA TRF3 {5530 B AR e fa s ™ ok
ST 2SR KT AT 38 A A ) P BE 2R R R o
R I b Re AR S, DI AR e B4 (1Y)
KR HRTRR T /N R RSN, X SCFAs

TERERE FE T A6 P LR R AR T, PR s m]
BEE AT T I 2 — . Behh, BB
DUAC 4 4 T8 3l A PRI i, REAR 2 SCFAs (1
A GM BN s R O A IR 7R
SCFAs FIH#E AL & W] B S v AE 7 i, ()3
IR REHLING B0 0 2 28 2 73t L
LR B FIR R 45
2.3 WEEITE

A& GM HBR T AN, A7 KR A
AT DL B A A R, AN
PRI J7, FEARKRLEE b R4 1 8 40 B B R £
A, TRk, Bt Rt Y, BEE OM SE
) F 5 2B N, I T R W A — Fhii
A VR T A B0 T RS W 2 B TR O R O 7
o BRERERE M OM A 25 R R,
B0 T R RN, R e AT e
PEARF IEAE T L R B B R 2 M ) A 2O
WA HAIT v Y P R AR e e
B IR R S B 2 P A, W A
B T XA, SRTIT, BRERAT R B R AR Y
W B A 2 P A A S R 22 (1) 14 5 2R 1 AR 453
FEMIGE, NI ARA T — R R,

3 45iE

HAT, SCT GM {EMERERE A A= K e b A I Y
WFFAAAAE— SRR Y. 5, ARG
JHEAE 22 (W] AT AE L S AN SE At . HER, Bk
ZRMBE Z DBl ROTTERE, S E AN
SBHERER R GM 55 MeREAE A4 5 2 BEAR A 421 H.
FAAE—E W 25, BAb, BIFFE )5 v Y Jm IR VRS
GM 5 MeREAE Z A R IE &, LA e REAE
B 36 TR N 1 R AT BRI T LT AF
KW Z B T ImE Y R, XHRNTEE
WL WA G AR SRR TR GM
A, DLRCEANT S MEEAE R TS Z (8] B 5C &
ATFRR . ARHIZEDLE XX LE RG], TRARGT
GM AT TP A VR HILAR AT A B BT
AR PR LT B S BSR4k, U bid
FOIL BT A TR A AR TR, SRR A
I R I P AR B T2 S0, AT AT — S R A
NS YRR Y i — 25T O LI . BT
BB RA B RE . SRR, Ly
R HWERBEYBS R TR AE S, Xl

yxxz.whuznhmedj.com



EZFFHE 2024 £ X A 34 55 X B New Medicine, XXX. 2024, Vol. 34, No.X

1421

REEJE T TE A WD L Y 7 e RE e AH AL EE e
TR —T7 10

1

10

Bian Y, Xu J, Deng X, et al. A Mendelian randomization
study: roles of gut microbiota in sepsis—who is the
angle?[J]. Pol J Microbiol, 2024, 73(1): 49-57. DOIL:
10.33073/pjm-2024-006.

Chen Y, Sun K, Qi Y, et al. L-valine derived from the
gut microbiota protects sepsis—induced intestinal injury
and negatively correlates with the severity of sepsis[J].
Front Immunol, 2024, 15: 1424332. DOI: 10.3389/
fimmu.2024.1424332.

Hou J, Xiang J, Li D, et al. Gut microbial response to host
metabolic phenotypes[J]. Front Nutr, 2022, 9: 1019430.
DOI: 10.3389/fnut.2022.1019430.

Miller WD, Keskey R, Alverdy JC. Sepsis and the
microbiome: a vicious cycle[J]. J Infect Dis, 2021, 223(12
Suppl 2): $264-8269. DOL: 10.1093/infdis/jiaa682.

Kim S, Covington A, Pamer EG. The intestinal microbiota:
antibiotics, colonization resistance, and enteric
pathogens[J]. Immunol Rev, 2017, 279(1): 90-105. DOL:
10.1111/imr.12563.

Chanderraj R, Baker JM, Kay SG, et al. In critically ill
patients, anti—anaerobic antibiotics increase risk of adverse
clinical outcomes[J]. Eur Respir J, 2023, 61(2): 2200910.
DOI: 10.1183/13993003.00910-2022.

Agudelo-Ochoa GM, Valdés—Duque BE, Giraldo-
Giraldo NA, et al. Gut microbiota profiles in critically
ill patients, potential biomarkers and risk variables for
sepsis[J]. Gut Microbes, 2020, 12(1): 1707610. DOI:
10.1080/19490976.2019.1707610.

Chancharoenthana W, Kamolratanakul S, Schultz MJ, et al.
The leaky gut and the gut microbiome in sepsis—targets in
research and treatment[J]. Clin Sci (Lond), 2023, 137(8):
645-662. DOI: 10.1042/CS20220777.

Prescott HC, Dickson RP, Rogers MA, et al. Hospitalization
type and subsequent severe sepsis[J]. Am ] Respir
Crit Care Med, 2015, 192(5): 581-588. DOI: 10.1164/
reem.201503-04830C.

Assimakopoulos SF, Triantos C, Thomopoulos K,
et al. Gut—origin sepsis in the critically ill patient:

pathophysiology and treatment[]J]. Infection, 2018, 46(6):

yxxz.whuznhmedj.com

11

12

13

14

15

16

17

18

19

20

21

751-760. DOI: 10.1007/s15010-018-1178-5.

Huang XQ, Qiu JK, Wang CH, et al. Sepsis secondary to
multifocal Enterococcus faecium infection: a case report[J].
Medicine (Baltimore), 2020, 99(27): ¢19811. DO
10.1097/MD.0000000000019811.

Chen G, Huang B, Fu S, et al. G protein—coupled receptor
109A and host microbiota modulate intestinal epithelial
integrity during sepsis[J]. Front Immunol, 2018, 9: 2079.
DOI: 10.3389/fimmu.2018.02079.

Schuijt TJ, Lankelma JM, Scicluna BP, et al. The gut
microbiota plays a protective role in the host defence
against pneumococcal pneumonialJ]. Gut, 2016, 65(4):
575-583. DOI: 10.1136/gutjnl-2015-309728.

Fay KT, Klingensmith NJ, Chen CW, et al. The gut
microbiome alters immunophenotype and survival from
sepsis[J]. FASEB J, 2019, 33(10): 11258-11269. DOI:
10.1096/1j.201802188R.

Krezalek MA, DeFazio J, Zaborina O, et al. The shift of
an intestinal "microbiome" to a "pathobiome" governs
the course and outcome of sepsis following surgical
injury[J]. Shock, 2016, 45: 475-482. DOI: 10.1097/
SHK.0000000000000534.

Xu R, Tan C, Zhu J, et al. Dysbiosis of the intestinal
microbiota in neurocritically ill patients and the risk
for death[J]. Crit Care, 2019, 23(1): 195. DOI: 10.1186/
s13054-019-2488-4.

Liu Z, Li N, Fang H, et al. Enteric dysbiosis is associated
with sepsis in patients[J]. FASEB J, 2019, 33(11): 12299—
12310. DOI: 10.1096/17.201900398RR.

Barlow B, Ponnaluri S, Barlow A, et al. Targeting the
gut microbiome in the management of sepsis—associated
encephalopathy[J]. Front Neurol, 2022, 13: 999035. DOI:
10.3389/fneur.2022.999035.

Luca M, Chattipakorn SC, Sriwichaiin S, et al. Cognitive—
behavioural correlates of dysbiosis: a review[J]. Int J Mol
Sci, 2020, 21(14): 4834. DOI: 10.3390/ijms21144834.

Li S, Lv J, Li ], et al. Intestinal microbiota impact sepsis
associated encephalopathy via the vagus nerve[]].
Neurosci Lett, 2018, 662:98-104. DOI: 10.1016/
j-neulet.2017.10.008.

McDonald B, Zucoloto AZ, Yu IL, et al. Programing of
an intravascular immune firewall by the gut microbiota

protects against pathogen dissemination during infection|[J].


https://pubmed.ncbi.nlm.nih.gov/38437468/
https://pubmed.ncbi.nlm.nih.gov/39026673/
https://pubmed.ncbi.nlm.nih.gov/39026673/
https://pubmed.ncbi.nlm.nih.gov/36419554/
https://pubmed.ncbi.nlm.nih.gov/33330900/
https://pubmed.ncbi.nlm.nih.gov/28856737/
https://pubmed.ncbi.nlm.nih.gov/36229047/
https://pubmed.ncbi.nlm.nih.gov/31924126/
https://pubmed.ncbi.nlm.nih.gov/37083032/
https://pubmed.ncbi.nlm.nih.gov/26016947/
https://pubmed.ncbi.nlm.nih.gov/26016947/
https://pubmed.ncbi.nlm.nih.gov/30003491/
https://pubmed.ncbi.nlm.nih.gov/32629622/
https://pubmed.ncbi.nlm.nih.gov/30271409/
https://pubmed.ncbi.nlm.nih.gov/26511795/
https://pubmed.ncbi.nlm.nih.gov/31306584/
https://pubmed.ncbi.nlm.nih.gov/26863118/
https://pubmed.ncbi.nlm.nih.gov/26863118/
https://pubmed.ncbi.nlm.nih.gov/31151471/
https://pubmed.ncbi.nlm.nih.gov/31151471/
https://pubmed.ncbi.nlm.nih.gov/31465241/
https://pubmed.ncbi.nlm.nih.gov/36247756/
https://pubmed.ncbi.nlm.nih.gov/32650553/
https://pubmed.ncbi.nlm.nih.gov/28993208/
https://pubmed.ncbi.nlm.nih.gov/28993208/

22

23

24

25

26

27

28

29

30

31

1422

EZFFA 2024 £ X HE 34 55 X New Medicine, XXX. 2024, Vol.34, No.X

Cell Host Microbe, 2020, 28(5): 660-668. e4. DOI:
10.1016/j.chom.2020.07.014.

Gong S, Yan Z, Liu Z, et al. Intestinal microbiota mediates
the susceptibility to polymicrobial sepsis—induced liver
injury by Granisetron generation in mice[J]. Hepatology,
2019, 69(4): 1751-1767. DOI: 10.1002/hep.30361.

Liu B, Yu Y, Zhao M, et al. Correlation analysis of the
microbiome and immune function in the lung—gut axis of
critically ill patients in the ICU[J]. Front Med (Lausanne),
2022, 9: 808302. DOI: 10.3389/fmed.2022.808302.
Dickson RP, Singer BH, Newstead MW, et al. Enrichment
of the lung microbiome with gut bacteria in sepsis and
the acute respiratory distress syndrome[J]. Nat Microbiol,
2016, 1(10): 16113. DOI: 10.1038/nmicrobiol.2016.113.
Vincent JL, Rello J, Marshall ], et al. International study of
the prevalence and outcomes of infection in intensive care
units[J]. JAMA, 2009, 302(21): 2323-2329. DOI: 10.1001/
jama.2009.1754.

Taur Y, Jenq RR, Perales MA, et al. The effects of
intestinal tract bacterial diversity on mortality following
allogeneic hematopoietic stem cell transplantation[J].
Blood, 2014, 124(7): 1174-1182. DOI: 10.1182/blood—
2014-02-554725.

Schlechte J, Zucoloto AZ, Yu 1L, et al. Dysbiosis of a
microbiota—immune metasystem in critical illness is
associated with nosocomial infections[J]. Nat Med, 2023,
29(4): 1017-1027. DOI: 10.1038/s41591-023-02243-5.
He S, Lin F, Hu X, et al. Gut microbiome—based
therapeutics in critically ill adult patients—a narrative
review[J]. Nutrients, 2023, 15(22): 4734. DOI: 10.3390/
nul5224734.

Kim SM, DeFazio JR, Hyoju SK, et al. Fecal microbiota
transplant rescues mice from human pathogen mediated
sepsis by restoring systemic immunity[J]. Nat Commun,
2020, 11(1): 2354. DOI: 10.1038/s41467-020-15545-w.
Assimakopoulos SF, Papadopoulou I, Bantouna D, et al.
Fecal microbiota transplantation and hydrocortisone
ameliorate intestinal barrier dysfunction and improve
survival in a rat model of cecal ligation and puncture—
induced sepsis[J]. Shock, 2021, 55(5): 666-675. DOL:
10.1097/SHK.0000000000001566.

Seifi N, Sedaghat A, Nematy M, et al. Effects of synbiotic

supplementation on the serum endotoxin level, inflammatory

32

33

34

35

36

38

39

40

status, and clinical outcomes of adult patients with critical
illness: a randomized controlled trial[J]. Nutr Clin Pract,
2022, 37(2): 451-458. DOI: 10.1002/ncp.10758.

Fu Y, Moscoso DI, Porter J, et al. Relationship between
dietary fiber intake and short—chain fatty acid—producing
bacteria during critical illness: a prospective cohort
study[J]. JPEN J Parenter Enteral Nutr, 2020, 44(3): 463~
471. DOL: 10.1002/jpen.1682.

You S, Ma Y, Yan B, et al. The promotion mechanism of
prebiotics for probiotics: a review[J]. Front Nutr, 2022, 9:
1000517. DOI: 10.3389/fnut.2022.1000517.

Olas B. Probiotics, prebiotics and synbiotics—a promising
strategy in prevention and treatment of cardiovascular
diseases?[J]. Int J Mol Sei, 2020, 21(24): 9737. DOI:
10.3390/ijms21249737.

Rohith G, Sureshkumar S, Anandhi A, et al. Effect of
synbiotics in reducing the systemic inflammatory response
and septic complications in moderately severe and severe
acute pancreatitis: a prospective parallel-arm double—
blind randomized trial[J]. Dig Dis Sei, 2023, 68(3): 969-
977. DOI: 10.1007/s10620-022-07618-1.

Kim CH. Control of lymphocyte functions by gut
microbiota—derived short—chain fatty acids[J]. Cell Mol
Immunol, 2021, 18(5): 1161-1171. DOIL: 10.1038/s41423—
020-00625-0.

Zhang H, Xu J, Wu Q, et al. Gut microbiota mediates the
susceptibility of mice to sepsis—associated encephalopathy
by butyric acid[J]. J Inflamm Res, 2022, 15: 2103-2119.
DOI: 10.2147/JIR.S350566.

Ji JI, Sun QM, Nie DY, et al. Probiotics protect against
RSV infection by modulating the microbiota—alveolar—
macrophage axis[J]. Acta Pharmacol Sin, 2021, 42(10):
1630-1641. DOIL: 10.1038/s41401-020-00573-5.

Yu Q, Yu F, Li Q, et al. Anthocyanin—-rich butterfly pea
flower extract ameliorating low—grade inflammation in
a high—fat—diet and lipopolysaccharide—induced mouse
model[J]. J Agric Food Chem, 2023, 71(31): 11941-11956.
DOI: 10.1021/acs.jafc.3¢02696.

Chen T, Yang CS. Biological fates of tea polyphenols
and their interactions with microbiota in the
gastrointestinal tract: implications on health effects[]].
Crit Rev Food Sci Nutr, 2020, 60: 2691-2709. DOI:
10.1080/10408398.2019.1654430.

yxxz.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/32810440/
https://pubmed.ncbi.nlm.nih.gov/30506577/
https://pubmed.ncbi.nlm.nih.gov/35372413/
https://pubmed.ncbi.nlm.nih.gov/27670109/
https://pubmed.ncbi.nlm.nih.gov/19952319/
https://pubmed.ncbi.nlm.nih.gov/19952319/
https://pubmed.ncbi.nlm.nih.gov/24939656/
https://pubmed.ncbi.nlm.nih.gov/24939656/
https://pubmed.ncbi.nlm.nih.gov/36894652/
https://pubmed.ncbi.nlm.nih.gov/38004128/
https://pubmed.ncbi.nlm.nih.gov/38004128/
https://pubmed.ncbi.nlm.nih.gov/32393794/
https://pubmed.ncbi.nlm.nih.gov/32496421/
https://pubmed.ncbi.nlm.nih.gov/34462956/
https://pubmed.ncbi.nlm.nih.gov/31385326/
https://pubmed.ncbi.nlm.nih.gov/36276830/
https://pubmed.ncbi.nlm.nih.gov/33419368/
https://pubmed.ncbi.nlm.nih.gov/35857241/
https://pubmed.ncbi.nlm.nih.gov/33850311/
https://pubmed.ncbi.nlm.nih.gov/33850311/
https://pubmed.ncbi.nlm.nih.gov/35386224/
https://pubmed.ncbi.nlm.nih.gov/33495515/
https://pubmed.ncbi.nlm.nih.gov/37526116/
https://pubmed.ncbi.nlm.nih.gov/31446775/

EZFFHE 2024 £ X A 34 55 X B New Medicine, XXX. 2024, Vol. 34, No.X 1423

41 Cao Z, Sugimura N, Burgermeister E, et al. The gut virome: bacterial microbiota for the treatment of liver diseases|]].
a new microbiome component in health and disease[J]. JHEP Rep, 2023, 5(12): 100909. DOI: 10.1016/j.jhepr.
EBioMedicine, 2022, 81: 104113. DOI: 10.1016/j.ebiom. 2023.100909.

2022.104113.
Wi HI: 2024 408 F 21 H &R HE: 2024 4F 10 7 14 H

42  Fujiki J, Schnabl B. Phage therapy: targeting intestinal )
! Be Thobys Eeme A B W B

FURARSC: 2G5, B, SKITIC, 4. Wil oe i e e s il A8 2 R P A BCHRA TP I J110). BRI, 2024, 34(12):
1417-1423. DOI: 10.12173/].issn.1004-5511.202408062.

Li ZL, Yao Q, Zhang KY, et al. The roles of the gut microbiome in the development and progression of sepsis and its therapeutic
potential[J]. Yixue Xinzhi Zazhi, 2024, 34(12): 1417-1423. DOI: 10.12173/j.issn.1004-5511.202408062.

yxxz.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/35753153/
https://pubmed.ncbi.nlm.nih.gov/35753153/
https://pubmed.ncbi.nlm.nih.gov/37965159/
https://pubmed.ncbi.nlm.nih.gov/37965159/

