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Abstract; Objective To investigate the effects of sepsis and HIF-1a agonist or inhibitor on intestinal mucosal barrier
(IBM) function. Methods SD rats were randomly divided into four groups with 6 in each as follows:sham operation
group (sham), sepsis group treated with cecal ligation and perforation (CLP), (sepsis+HIF-la agonist )/ ( sepsis+
DMOG) group receiving intra-peritoneal injection of HIF-1a agonist DMOG (40 mg/kg) for 7 consecutive days before
CLP, (sepsis+HIF-1a inhibitor)/ (sepsis+BAY87-2243) group orally administered with HIF-1lo inhibitor BAY87-2243
(9 mg/kg) for 3 consecutive days before CLP. Plasma intestinal permeability markers of diamine oxidase (DAO), intes-
tinal type fatty acid binding protein 2 (FABP2), D-lactic acid and fluorescein isothiocyanate-dextran (FD4) were detec-
ted by ELISA. Morphological changes of intestinal mucosa were detected by HE staining. HIF-1a and TJs protein expres-
sion were detected by Western blot. Results Sepsis caused pathological damage, increased permeability (P<0.05) , up-
regulation of HIF-low and down-regulation of tight junctions (TJs) expression in intestinal mucosa of rats with sepsis

(P<0.05) ; Addition of DMOG alleviated intestinal mucosal pathological damage and decreased intestinal mucosal per-
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meability (P<0.05) ; While rats treated with BAY87-2243 showed the opposite result. Conclusions

HIF-1a ago-

nist can significantly reduce intestinal mucosal permeability in sepsis, and this effect is significantly counteracted by

its inhibitor. It is suggested that HIF-1a upregulation may protect intestinal mucosa aganist sepsis.
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A. images of intestinal morphology, the pathological status of intestinal mucosal barrier villi and lamina propria in the trea-

ted animals was shown at the arrow (HE staining,x200) ; B. intestinal mucosa injury was quantitative assessed by Chiu’s

Score; "P<0.05 compared with sham group; *P<0. 05 compared with sepsis group
1 HIF-lo BB FISKEHRFIRT sepsis K R REFRER SN

Fig 1 Effects of HIF-1a agonist or inhibitor on pathological morphology of intestinal mucosa

in septic rats(x+s, n=6)
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*P<0. 05 compared with sham group; *P<0. 05 compared with sepsis group
B2 HIF-lo EEShFI S HIFI3 KR M2 DAO(A) .FABP2(B) .D-lactic( C) 1 FD4( D) B4
Fig 2 Effects of HIF-1a agonist or inhibitor on the levels of DAO (A), FABP2 (B), D-lactic (C) and fluorescent

values of FD-4 (D) in plasma of rats (x+s, n=6)
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A. expression bands; B—E. protein expression of HIF-1a, ZO-1, occudin, and claudin-1; "P<0. 05 compared with sham;
*P<0. 05 compared with sepsis
B3 HIF-lo HEhFMERFIXKBRBFHE HIF-1o 70 TJs EAREHZM
Fig 3 Effects of HIF-1a agonists and inhibitors on the protein expression of HIF-1a (B) and TJs (C-E)
in intestinal mucosa of rats(x=s, n=6)
F1 HIF-la HEhFISFHRFIX K RFRIE HIF-1a #1 TJs BB RIZHM
Table 1 Effects of HIF-1a agonist or agonists on the protein expression of HIF-1ae and TJs in intestinal
mucosa of rats (X+s, n=6)
protein expression sham sepsis sepsis + DMOG sepsis + BAY87-2243
Hif-1a/ GAPDH 1. 00+0. 00 1.260. 04 1. 64+0. 09* 0. 88+0. 17"
70-1/GAPDH 1. 00+0. 00 0.52+0.05" 0. 82+0. 05* 0.36+0. 10*
occudin/GAPDH 1. 00+0. 00 0.53+0.06 " 0.78=+0. 13* 0. 36+0. 03*
claudin/ GAPDH 1. 00+0. 00 0.65+0. 08 * 0. 90+0. 06" 0. 46x0. 12*

*P<0. 05 compared with sham group; *P<0. 05 compared with sepsis group.

Wt S BUR LA, i L e i b IR 8 AR
FEH, sepsis K U B HIF-1a 325 B B 389 0,
BH S T IE R 4, 427K sepsis 1m0 26 A5 41 it G 4,
FENR AN B o B B A HIF-1a (93635 1A, LIR
e T SH A PR T 52 T (1 2 398 20 4 47 i 0 285 B s )
e PEAERTSE M HIF- 1o 305 570 B s CLp 31
EANRE R E Y FESS I A/ R P, HIF-1a 3

7 AKB-4924 fig 3 5/ U B 5 B DO fig , (H 2
XFHIF- 1o f /1N BTG I B B AR 7 V8 T, 28 B i B A
HIF-1a J& AKB-4924 A SR EG LU0 5 )
1B HIF-1oc wgl5R /0> BROM R B 09 K5 P 1 3 286 o i 1)
BRI R A I 2R IR S B HITF 8 3[R
JR B F K _EXF claudin-1 BB E AN
fEA, #87% claudin-1 7] fig & HIF [ — > 5 240 I



EE  HIF-lo 500 s HORRT EEEAE K U7 8 2

5P 11 52 i) 1623

A HIF SLEATRUA R claudin-1 A 7%, S 3 Tls
EERH, AR TS T sepsis K Fl DMOG,
sepsis ﬁﬁ%n_ HIF-1a #1 TJs #HOCHE H Y ERIE E
W, BB R R B, 45T BAY87-2243, i H1
HIF-1o 1 TJs AHSCHR I IK T I, 1o 5460 0 % A
I,

25 LTIk, sepsis B K R 18 Z A

HIZh R 32 2 7™ R, b 1 4 i T i

J5# it 1 &5 F
SRS

S Xk

[1] Singer M, Deutschman CS, Seymour CW, et al. The third
international consensus definitions for sepsis and septic
shock (Sepsis-3)[J]. JAMA, 2016, 315:801-810.

[2] Rudd KE, Johnson SC, Agesa KM, et al. Global, region-
al, and national sepsis incidence and mortality, 1990-
2017 ; analysis for the Global Burden of Disease Study
[J]. Lancet, 2020, 395.200-211.

[3] Coopersmith CM, De Backer D, Deutschman CS, et al. Sur-
viving sepsis campaign; research priorities for sepsis and
septic shock[J]. Crit Care Med, 2018,46.1334-1356.

[4] Patel SA, Simon MC. Biology of hypoxia-inducible factor-
2 alpha in development and disease [ J ]. Cell Death
Differ, 2008, 15 628-634.

[5] Arthur CM, Nalbant D, Feldman HA, et al. Anemia in-
duces gut inflammation and injury in an animal model of
preterm infants[ J]. Transfusion, 2019,59;1233-1245.

[6] Montagnana M, Danese E, Lippi G. Biochemical markers of
acute intestinal ischemia; possibilities and limitations [ ] ].
Ann Transl Med, 2018, 6.:341.doi;10.21037/atm.2018.07.22.

[7] BaoJ, Tan'S, Yu W, et al. The effect of peritoneal air expo-
sure on intestinal mucosal barrier [ J ]. Gastroenterol Res
Pract, 2014, 2014.674875.doi ; 10.1155/2014/674875.

[8] Hegyi P, Maleth J, Walters JR, et al. Guts and gall; bile
acids in regulation of intestinal epithelial function in
health and disease [ J ]. Physiol Rev, 2018, 98.
1983-2023.

[9] Pawlowska B, Sobieszczanska BM. Intestinal epithelial

HIF-1aik B, 457 HIF-1a #3057 DMOG i i
AR ZH IR B M, V35 TJs o claudin-1 1fif & #8{%
P B R BEAE F , 92 Mk e 22 5 | RS 0% i 1 5 R I
B S 287 HIF-1o 30075150 BAY87-2243 ,1E
M, 455428 HIF-1a X sepsis K FUE i FEAK
J e B )38 a5 1 | K X0 ik i i i 8 PB4 43 EL A I
e, BARDLE A R Tt — PR,

barrier; the target for pathogenic Escherichia coli[ J]. Adv
Clin Exp Med, 2017, 26.1437-1445.

[10] Muenchau S, Deutsch R, de Castro IJ, et al. Hypoxic en-
vironment promotes barrier formation in human intestinal
epithelial cells through regulation of microRNA 320a ex-
pression[ J ]. Mol Cell Biol, 2019, 39. pii: e00553-18.
doi:10.1128/MCB.00553-18.

[11] Fitzpatrick SF. Immunometabolism and sepsis: a role for
HIF? [J] Front Mol Biosci, 2019,6:85. doi; 10.3389/
fmolb.2019.00085.

[12] Schindler K, Bondeva T, Schindler C, et al. Precondi-
tioned suppression of prolyl-hydroxylases attenuates renal
injury but increases mortality in septic murine models[ J].
Nephrol Dial Transplant, 2016, 31.1100-1113.

[13] Keely S, Campbell EL, Baird AW, et al. Contribution of ep-
ithelial innate immunity to systemic protection afforded by
prolyl hydroxylase inhibition in murine colitis[J]. Mucosal
Immunol, 2014, 7.114-123.

[14] Shao T, Zhao C, Li F, et al. Intestinal HIF-1alpha dele-
tion exacerbates alcoholic liver disease by inducing intesti-
nal dysbiosis and barrier dysfunction [ J ].
2018, 69:886-895.

[15] Saeedi BJ, Kao DJ, Kitzenberg DA, et al. HIF-dependent

J Hepatol,

regulation of claudin-1 is central to intestinal epithelial
tight junction integrity [ J]. Mol Biol Cell, 2015, 26.

2252-2262.



