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[ Abstract] Objective : To investigate the metabolic disorders induced by intact—protein enteral nutrition formula in sepsis through me-
tabolomics methods, and to provide new theoretical and experimental bases for the clinical treatment of sepsis. Methods : Male mice,

aged 8—12 weeks, were randomly divided into sham—operation group (Sham group) , sepsis group (CLP) , and sepsis+intact—protein en-

teral nutrition group (CLP+IPEN group) , with 6 mice in each group.
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KWXM1014) . tion formula after surgery. Daily weight changes were monitored for

The mice in the CLP group were treated with cecal ligation and
puncture to induce sepsis, while those in the Sham group were given
laparotomy alone without ligation and puncture. The mice in the

CLP+IPEN group received additional intact—protein enteral nutri-

5 AR : hitps:/Mlink.cnki.net/urlid/50.1046.R.20240418.1531.028 7 days, and samples were collected after 3 days of modeling and
(2024-04-22) feeding. Staining was used to observe the histopathological changes
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of the ileum, and quantitative real-time PCR was used to measure the expression of different proteins. Differentially expressed metabo-
lites in the treatment of sepsis with intact—protein enteral nutrition formula were identified based on specific criteria. Results: There
were 15 differentially expressed metabolites between the CLP group and the CLP+IPEN group. Compared with the CLP group, the
CLP+IPEN group had significant increases in the content of five metabolites including dimethyl 3—hydroxy—3—methylpentane—1,5-dio-
ate, malonic acid, and L-Serine, N- (methoxycarbonyl ) —methyl ester (P<0.05). Throughout the experiment, all three groups of mice
showed a gradual reduction in body weight, and the CLP group showed the most significant weight loss on day 4 (P<0.05) , suggesting
that intact—protein enteral nutrition formula could alleviate weight loss in mice with sepsis. The CLP+IPEN group had a significantly
lower Chiu score than the CLP group(P<0.05) , indicating a notable reduction in intestinal mucosal injury. Both the CLP group and the
Sham group had significant increases in the expression of occludin, zonula occludens—1(Z0-1) , and MUC2, suggesling that sepsis
caused impairment of intestinal barrier function. Compared with the CLP group, the CLP+IPEN group had significant reductions in the
expression of occludin, ZO-1, and MUC2 (P<0.05). Conclusion : This study investigates the metabolic disorders induced by intact—
protein enteral nutrition formula in sepsis through metabolomics methods, and the results show that intact—protein enteral nutrition for-
mula can alleviate metabolic disorders in sepsis—related intestinal injury by regulating linoleic acid metabolism , biosynthesis of unsatu-
rated fatty acids, biosynthesis of fatty acids, and metabolism of cytochrome P450 substances. In addition, such formulas have the poten-
tial in enhancing intestinal barrier function, mitigating weight loss in mice, and reducing the severity of intestinal injury, thereby laying
a foundation for strengthening the efficacy of sepsis treatment.

[ Key words Jintact—protein ; sepsis ; intestinal injury ; metabolic disorders

FEEEAE W E SO LR X R S IR PR SR 1
f0 18 S 2 i B e DD RE R AR, LR S BURE AT
ICU i BN Z — , HdE R s AN N2 ke

MRS %

1.1 S
39 FE I 8~12 JEIA /INBR, IR 24 18 ~ 22 g, Wy [ TR R

SiE e B MR g 2 T A 4 [ o 2 3 T A A 5
PAHARG, L B4 10 7 e 5 H 24
189 Bl Az FEAE TR, Bl 2 e AR BT be
3 HMRF TR S E O 51 R A 5 FEE AR ATk R
NP E EREAE RFEPEAR S AN 2 2 I RERR A LR
T, i TE 1 G2 S, 57 B ) B TE IR B 1Y) R0
AL 0 E Ji v i AR IR AR T SRR, e T A 2%
X i 285 s A 40, S AR B RS A, I N R SR A
LS AT IR E 23 E I M T A A W)
ST 8 M 1 g e B AT RE R REAE A LA, ]
BT M REAE P 42 B A 8 S I A28 R 478 1l ki i
JO1 1] 14 G AE S IBATIIRIE — A~ T ZL A I PRI AR
1, 1852 2 453 14 fg 1 Y B o i D FE 0 e S e D e
B A A 2 A A 2R AL AR R R (9 T A o
KAFETEAEH . P A IR nl G SR i E K 4
Il B BRI D RE , J5 SRR A e R A R
SR, R 2 1 T8 i PN 517 ol 70 0T T R 15 5 ) 45t
Ui AL BRIV E T IE T 2 — P IR, AT
FER I H W 45312 R e REAE /D BRUBERL , TRA TS
B A R 1 790 e e R /N B A58 £ A QA 2L Y
HLFIIFIE o

B R RS sh Y o s nl e 4 5 - SYXK (ifir )
2022-0016, AAFSY T R4S 5 DT R R XA R B B A0 3 23
GLasftbE (51 202111.8C047) .
1.2 & Fh A 5 X0

FETR VR PN B TR IR LA < 360 o/WT (v - 100 ¢ 75
462 keal ; T [0 18.5 g; KIS 56.4 ¢; IGNT 8.2 ¢) , M
25 i EHIE S : H20090007
1.3 KBk
131 BERURGE Jeorel o F e 8~12 /N L, 3R T
IR ERIR A S sh Wy ol A2 5250 22 i K /NBRAE 22°CF
NGB T 4, A HARBOKFI &Y FF B4 T 12 h G/ R
SIS . e BENLBCERIL /N 3 41, 43 50y ik R RE 4
(CLP4) AR F AR 41 (Sham 41) | e 75 5E + ¢ 265 (1 41 (CLP+
IPEN4) , B4 S 6 o CLP 4L R E SR
(cecal ligation and Puncture, CLP) %2 il Rittirsch LI e 350
N BB 5 o S sh A T TR SRR b B EMY , Skt 25
PRAVEE 3 3 25 /)N BRUE IR T 3 109% 7K & 5418 (0.05 mL/10 g)
AT PRI, 855 A0Sl 0 I JRR et 32, T 80 R A D e i
WA S IE o S AR v T Y B A TSR S T 2R AT
MR R 36~38 “Cfff FH AR AT FARFBAOLF HLA8 B I
B, FARJIE R R ) O OR 22 B I ), 7 HI/
B JTREG) G I AR B (292 em) , UL P 20
AN IO L Rl S RN Y e oG e i 1 I St N[ K2 A &
JIGE 2 R S 2 0 D O, A8 P A e e o 5 W L DA R R



— 446 —

BERERKFZR 2024 £55 49 5 4 #3 (Journal of Chongging Medical University 2024.Vol.49 No.4 )

FH3-0 24 554U b e 45 L F & Wit i 22 6] 18 5
ERER 2R, SRS B MR A S ORE 2
SRJEHE B Wik I fias o A2 B L 47 8, R IR IR B 1 56 P4
P/ NEGE VEF 76 37 CRIREE T 7 B R 5 AR R /K
(50 mL/kg) PEAT WAL F5 . Sham 41 RF B M, AT LGS
FURZERIE B HEA TR AR AR B L TR M e 4
FHorfr: Sham 211 CLP 4 A J5 % FUK & kK . CLP+IPEN 41
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