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Abstract:

Oxygen therapy is widely used in critically ill patients and usually exposes patients to
hyperoxia. Hyperoxia leads to multiple organ injury and results in an increased mortality
in patients. Gut and gut microbiota play an important role in modulating critical

1llness. Our previous study has indicated that hyperoxia induces gut dysbiosis and gut
injury at the same time; and the activation of LPS / TLR-4 pathway is involved in the gut |
injury induced by hyperoxia. There is an intensive cross—talk between gut and gut
microbiota. Our further study has found that gut microbiota enhances the gut injury
induced by hyperoxia; and preliminary study has found that the activation of LPS / TLR-4
pathway is involved in the intestinal flora enhancing intestinal injury induced by
hyperoxia. In this project, we first use metagenomic and metabolomic analyses to identifyl
the characteristic bacteria and its corresponding characteristic metabolites in gut
dysbiosis provoked by hyperoxia in both human and animal studies. Furthermore, we
investigate the molecular mechanism that the characteristic bacteria and LPS enhance the
gut 1njury induced by hyperoxia via LPS/TLR-4 pathway with selective microbiota
transplantation (SMT) / mono-colonization transplantation models, LPS intervention models
and so on. Finally, we explore the molecular mechanism of probiotics alleviating gut
injury induced by hyperoxia. Our study opens up a new field: Hyperoxia-gut microbiota-gut
injury, and it is of clinical importance.

%M(mﬁ}%ﬁﬂ?) BiEE R, Bl BE: ELH. Toll1BESZ 4k

Keywords (F§4+84FF) : Gut microbiota; Gut
Injury; Hyperoxia: Lipopolysaccharide; Toll-like receptor
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H, APOH) .al-Fi 5 (A L & (7R G (35 LB B 7 A CYPIA2 (A KB CYP2E
SEFE L FXR 2504, 26 FFAY Y5 UGT %6 B 7P HNFlaf Oy B2 . ZEEFHER I hnfla-/-
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it RNA R AR, PR A 1 R 4y B B 01 Jse i KBS 5 1 CATF6a
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MR BRAPERSE. R BE AR ML, it HNFlafzm A i f &8 R
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4Ny 3 e

35 A HNF Lo ShRNA [0 AU 11 48-72 /NN, 4 IRk g 619 B K
2 ST HNF ladeik, R MR E I (] & HNFla&ik. &47 85 E RN,
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FRHESRBER AR (L, #E— BT A 2 R R0 R 3 8 5 A S RL-HNF Lo S8 5 F94L |
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@it RNA FHEAR, MMt RFTREARMKRES (ATF6a,
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2) it ShRNA FIREEAR, Bt INFLa 254 % A7 B 28 11 B2 £ B

U, B TR IR A0 AR A e 1 8

;YLK

L R IR E G T2 8 BYIRAN A 8 (Rik HNFla shRNA. elF2a shRNA) fil
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p-IREl. GRP78) . FFHW (Sit/hRUET R, Mk b¥4ghs. HE RERENH
PR BRAS) .« FFMTETS (Western blot #15Il CHOP. cleaved caspase-3 #i&.
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41 o 5
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M E G ik, qPCR Il mRNA #ik) . KITBHERAKM (Western blot JIf p-PERK.
p-elF2a. elF2a. ATF4, ATF6a. p-IREl. GRP78) . FFAMIT: (Western blot £
5l CHOP. cleaved caspase-3 ik, Ji=UdiMiEH M40 A T 3) KB FHERIE
(Western blot #Il p-RIP3. p-MLKL ®i%) #%&{L, it HNFlaRERKFTRED
BR. BRI BRI RS (LBRERE 2B)
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1) FR RSB E NN UNF Lok s, HUl, KA R0 R A
H i

AR o3 1 BRI FC AT R 3 R FEWINT 4 HNF 1263k (HLA . P9 I3 R %
L@ A E B LA 42 % MTh e R ik liL T ATF4. ATF6a. XBP1, NF-xB
FHRE T EREEFOKT LIRS X E AL, Wi IREVEMA VIS,
R elF2ofE R B FOKF FREARGE, @5 i 45 W L % AR (i
WIRITRICRITREC AR, AR SR, P 5 90 5 8 7 5 R 3 /K 1 B 2 1
FEAFUARRMHEEZZMESEARE: ARMRMEEE ATF6 o {5 SEEE
HRKFRET elF2ef5 STEREAMEKFHRAN K6Z A gpl30kis (Ba%HR
EBEH, SCD ;P M RLAE R4t T IR T4 A 4 B 7 24K c-Met (Y. He, et
al. Mol Cell Biochem. 2014, 389: 151-158) ; P4/ W B2 i if id 307 NF-xB {5 5 LiAfE
I FEHIZHE A MRP2ERIE (Huang WG, et al. Curr Mol Med. 2020, Jan 23) . HNFla
£ MRP2i) L #FE S EB, RPN #E AT Aeilid #0E NFxB {55 LiE{5 S HNFla
FKik. AHATLERIN: £TBEARN LA 2EMRGFA HNFlek p-NF-xB
#ik: T p-NF-«xB ik 5| ARG N HNFlo®ik Fifl. ¥154RR: AiFE
EARMEILHTE NF-«B 155 LR SPERR M FF A HNFlo. SCATHEF 7R 00F] 5
WA I T RS, BRRENRNF 7K.

2) $Rit HNFLaFsRH AR TR R EURMM . BB, J7eFF A T A
&Y

B (0 3 B B 9T HINF L0837 B 5 £ S RSO ML) o AT M9 30 41T RS0 42 1L
e SR RGN R, HNFloB M BRI . TR IE B BT IR, i — 5
R HNFlafgiis 5k elF2a#i& TR, 155 elF20/ATF4E 5168, #r: B
HNF1e@d TR 2R IR G A elF 20072 05 0 B P4 5 190 157 38 4 R T L A2 R MR 3E
B SRHRGEELALR. Bt St A2 BRI R, F0)5 % E T 5
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RO, 04 S 2 WA i SR AT A B R R-HINF Lo 2 e R 2, 803
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MEERRMIB. TEAE R B E BRI 41, S IES K%
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ATF65 5B FKTF Kilit elF2efs B 4 E QBIF K B AN £624
gp130RiE (RIS RIERGE P, SCD ; AR MR E 4 TR AT 4 K H T
4k c-Met (Y. He, et al. Mol Cell Biochem. 2014, 389: 151-158) ; Ay Ji o) Ji 184 i i
85 NF-xB {5 5 LB 41 % Il 12 & 5 MRP2% 1% (Huang WG, et al. Curr Mol Med.
2020,Jan23) . ABFRFALREIR: KTREQRN LB 2R HNFla
B p-NF-xB FRI&(RTIITH FLIA); Fifl p-NF-xB p65&ik 3| 42 24 AF R4 FF N HNFla
FIETR (AUABIRIB) « FIFRR: RITBEERFLELBIE NF-«B (2 € i
R A HNFla.
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