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Effect of structured lipid on intestinal mucosal barrier function, intestinal

flora and cytokines in patients with severe acute pancreatitis
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Abstract: Objective To investigate the effect of structured lipid on intestinal mucosal barrier function,
intestinal flora, and cytokines in patients with severe acute pancreatitis (SAP). Methods A total of 120 SAP

patients treated in the Emergency Intensive Care Unit (EICU) of the emergency surgery department of a hospi-
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tal from August 2021 to January 2023 were randomly divided into two groups: study and control (60 patients
each). Both groups received routine treatment upon admission (maintaining water-lectrolyte acid-base balance,
anti-infection, enzyme inhibition, gastrointestinal decompression, etc. ) and were administered w-3 fish oil fat
emulsion + structured lipid (study group) or w-3 fish oil fat emulsion+ medium and long-chain fat emulsion
(control group). We compared intestinal mucosal barrier function (intestinal fatty acid binding protein (I-
FABP), plasma endotoxin, diamine oxidase (DAQ), plasma D-lactic acid) , intestinal flora counts (lactobacil-
lus, bifidobacterium, staphylococcus and escherichia coli), cytokines (TNF-a, IL-6, and IL-8), TG, TC chan-
ges, and observed the recovery time of clinical symptoms and signs between the two groups. Results The
study group demonstrated shorter recovery times for abdominal pain, bowel sounds and normalization of body
temperature compared to the control group ( P <C0. 05). both groups exhibited decreased levels of serum I-
FABP, plasma endotoxin, DAO and plasma D-lactic acid compared to admission after 5 days of treatment ( P
<C0. 05). The study group showed lower levels of these indicators than the control group after 5 days of treat-
ment ( P <C0.05). Staphylococcus and escherichia coli decreased in both groups after 5 days of treatment com-
pared to admission ( P <{0. 05), while lactobacillus and bifidobacterium increased ( P <C0. 05). The study
group had lower levels of staphylococcus and escherichia coli but higher levels of lactobacillus and bifidobacteri-
um than the control group after 5 days of treatment ( P <{0. 001). Both groups exhibited decreased serum cyto-
kine levels after 5 days of treatment ( P <Z0.05). There was no significant difference in the comparison of ser-
um cytokine levels between the two groups after 5 days of treatment ( P >>0. 05). There were no significant
differences in TG and TC levels between the two groups at admission ( P >>0. 05). After 5 days, the study
group’s TG levels remained statistically unchanged from admission ( P >>0. 05), while the TG levels in the
control group increased significantly ( P <C0.05). Notably, there were significant differences in TG levels after
5 days of treatment between the two groups ( P <{0.001). Conclusion Structured lipid parenteral nutrition
demonstrates favorable effects in SAP patients. It improves intestinal mucosal barrier function, intestinal flo-
ra, and stabilizes blood lipid levels. It stands as an ideal choice for early parenteral nutrition fat emulsion treat-
ment in severe acute pancreatitis.
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RIS . AP A BRI, BFE TR 300~
10% ,{H 5 4iF 2 P B IR R (severe acute pancreatitis,
SAP) BB FET WK B . JE TR 3600 ~ 5000,
ZIWWTFEUESS A8 SAP B R i B v, 585 1 4 16 o
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g B L) 2 7 b B 3% (parenteral nutrition, PN)
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B2 , 1M LA B T 4 45 40 M B 25 4 R D e L o R IR R A
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0 S T S 7E W 786 F 5 1 ) R L 200 A ) 0 N A A R
For MBS . G, A B ST S BT S5 S L
X SAP B I 55 [ D) Ak L W B R A0 i R T A
B4 ) LA Sy i R I FH 38 % 5 35 1 - 100 i A1 SR PR
7 FLIG YT SAP AL E W AK M BRI T
1 #wRSAHE
1.1 — %R HEHEL 2021 4E 8 A& 2023 4E 1 A A
bt iz ShRE EICU $UA 19 SAP #3120 4], 4R 45 BE ML
FIEA N R S5 AL. & 60 B, PR I IR
i R VA A 5G4 B A 25 24945 & v A B 2 S5 41 B2
g2 R ANRE 27 4 2 i b B Ak R AR R 2R HE
(2021) H & T SAP 2 Wi bw . X B4 F 3 4 1%
(56.78+14.32)% 5 B 28 i, & 32 ., WFFEH
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SEHAERS (55, 67115, 66) % s Bk 29 fIl, ot 31 415
P 2B ) AR R A — R 22 B S

BXCP>0.05, /] LIFEFFXF I, W3 1.

x1 FHBE-RABLR

SR I K AE 95 Al APACHEI SOFA
415 n B % R/ — BMI ‘
BT MR O W ARG F M AR oy oy
XTI 60 28 32 56.78+14.32 14 7 4 8 5 3 24.80£3.10 55 5 8.70+2.10 6.2341.34
W94 60 29 31 55.67£15.66 15 6 5 7 4 4 25.60£2.60 56 4 8.90+1.80 6.36+1.03
Xz 0.033 0.408% 0. 287 0.402 1.356¢% <0. 001 0.842% 0.5952
P 0. 855 0.684 1. 000 1. 000 0.178 1. 000 0.402 0.553

FOFNUHEXRHRHEU DR T;QakFTfE,

1.2 ZyAbriE OAPBEEH<<12 h ;@17 PN ZH#ik
J¥ =5 d; OB ITH MG FZ 1 OF R >18 %,
1.3 HeBpAriE  OfFEA ™5 IF & 5E % 247 2 fll 5 F
RIGITE QR ERIFTEHN W TH R E RS
SEmb s s O BE A B A7 7E B2k 2 SR A o g
il 24 s @ M o 5 © 3 IR B 22 = R I iE % © B
HIGIRAE BIEAN TR L PiEH A SREEERE:O©
Bt B £ BAE A T S 1 0 2 I W e oy 5 ) R 7L B 2
A,

L4 JRIF I IR E AR 5 TS Bk (i
K FEL i IO TR T A L B ER G L W U LY L L
6 E RS T B 45 JERE A 9T TR I35 DLBR R ik 2 )
B AR RS T LR RS SR Y B AR T A
BEHR PN, E B IR (5 X 18AA-V 1) #24t
PN rf i 08 . e A 28500 s D7 LA I PN g #
ML N 84,68 kI / (kg + ) BEASHR AL B 1
H 5 5~6: A, WA KM o3 il i L R
(JE3C.100 mL/d) + 45 g i L (1 3,250 mL/d) . X
HRZH R A w3 A3 B 15 3L 599 (6 3¢, 100 mL/d) +
AN T FL (250 mL.20%/d), i A IR 5 #L ¥ 2% H
e 25 PR F . D3 AR 1 10 A > kb T B L B A AL
WICE KEE L RE g R RS, A E R
Al ER LD IR L E A — B IR A TR T
*.

1.5 WEAR s Ol PRAE R FARIEAS 1L . g g 2 A
Tk K 9 1 0 A2 I T] 5 @) i b B 1 T e AR Ak - 43 ) T
BITRIRNAYT S 5 KRB B E N EIKIM 6 mL, 28 B0
SERE BRI L B TR 45 & 8 1 (I-FABP) 2R H i 16¢ f2 72
I o 3000 A T 3500 6 0 B N R A W B AR A R
I P B 2R R A T AN A I i 4 3 6 AR I L K5
AW 1 E I A Y R A BR A AL DAO R 3 D-
FLIR R T 4306 06 BE VA A 5 4 it IR 78 4k« 43 53] TR
SR FIR YT 5 5 RORAEBAE M FR Ik 5 mL, 28 {2 %
B0 JE T A 4% R B 5 R RSB A4 e o0 5 AR TNEF-
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a IL-6 il 1L-8, ELISA i & W T i M BB E P BoR
AR ] @ i 38 R B AR AR 4 5 TR YT R T
57 RRAEE 1g BE B GEA S B 9B Y FE A AR A
AT s © TG F TC #9284k K 2 43 51 F38 97 /i Al
TRITHE 5 RORAE B 1Y R K M 3% K

1.6 Geitegdivk W SPSS 26. 0 4k B L it
T EE DL (e £5) R, SR A ST REAS ¢ K0 Ky #5
P <<0.05 AZEFAGIFE L,

2 #R

2.1 WYL — G R R B i X e BT Al
SR IE R RV TR K A IE R B R] B G R 2 46
HERBEASG I FE X CP <0.05), WL 2,

x2 WAIMKRIGES T E LR B . d
13 . I 9 R 7 e AR K
S ] /&=1ina =Ringla|

X R4 60 4.68+1.12 5.1741.56 4.89=£1.14

WoE 4 60 3.3440.97 3.1241.86 3.0841.46
t 7.024 6.508 7.614
P <<0. 001 <<0. 001 <<0. 001

ERATEAHBENGCEDERT,

2.2 WA FEDIRE L WAL B EIRYT 5 d
JE I TE FFABP. L3 N # R .DAO. I 3¢ D-FL IR /K
A BT R H 22 5 R A S R L P <<0.05);
WFFE 4 697 5 d LT -FABP. L3 N £ .DAO,
M3 D-FLRAKFEME T A HES A5 %E X
(P <0.05), W% 3,

2.3 WHMBIE R LB WAIGIT 5 d A BRI
MRKBBEAELABR FTHEAZESBEASITEE XL
( P <<0.05), 17 FLBR FF B8 . BLEE A B8 I Lo A B it 1 T
HESHEASTFELCP <0.05) ;I 5HIAIF 5 d
F14) 5 2 35K T R R i 35 A TR AR T X BRUEL i 2L AT TR R
EEAFR U xR T 2R HA G % B X (P <
0.001), W34,
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I-FABP/(pg« L™1) M3EMNHFELR/(EU- LD DAO/(U -« L1

M D-FLERIR/(mg « L™

2090 n

NG 5d A Bt it 5d A B Bt 54d A Bt it 5d
YRR 60 152.90+40.65 89.50+36.80"  2.1340.35 1.2340.28"  16.3242.13  9.4541.12* 12.81+1.37 10.13+1.18¢
F9E4H 60 154.20+£38.71 68.90+34.70°  2.1940.31 0.7140.13¢ 17.12+2.33  5.67+1.33* 12.95+1.61 5.324+1.46°
¢ 0.193 3.170 0. 980 12. 770 1.943 16. 877 0.548 19. 798
P 0. 847 0.002 0.329 <<0. 001 0.054 <0. 001 0.585 <<0. 001
A OX AT EXABEBEUGCED X T;Qa kT HEAKH LR ZREHL T ¥ EXCP <0.05),

T4 FWHBERBELLE Wiy .In/g
| FLER AT A WL T B i 7 Bk TR KW 5 A v

215

PNCAID 5d A BB A B B 5d NCAID 5d
SPHR4]L 60  4.4240.46  10.6940.61°  4.28+0.59 8.8940.71% 4.2440.35 3.564+0.312  8.86+0.48 5.1240.56°
Wi5EdH 60 4.45+0.41  12.1540.53*  4.1340.67  10.3740.62%  4.2140.43 2.6740.26%  8.67+0.67 4.35-0. 372
! 0. 380 14.034 1.301 12. 074 0. 282 17.322 1.776 8.938
P 0.704 <<0. 001 0.196 <<0. 001 0.778 <<0. 001 0.078 <<0. 001

EORN T EXRRAEUNGCEORT;Qa kT HEARB LR EREALITFELCP <0.05),

2.4 ALV A KPR WAIRYT 5 d i
5 240 L IR KO e A BE I TR B H 28 S A et 2 X
(P <C0.05) ; AL & IRYT 5 d Ja 107 40 B 7 /K
MEXEF G2 E L (P >0.05), WES5,

x5 WARABITEIESE

B FKELL B B pg/mL
2H 51| n NEAD) 5d
IL-6
X R 60 167.56+18.78 123.87+17.16*
W4 60  164.67420.12 119.33+22, 43"
t 0. 810 1.245
P 0.419 0.216
IL-8
X R4 60  80.6749.43 46.83£6.71°
e 60  82.67+10.98 44.66+7.46°
t 1.076 1.683
P 0.284 0.095
TNF-a
X AR H 60  79.42-+15.43 44.56+9. 18"
A 60 82.78+13.98 42.42+47.13°
t 1. 254 1.425
P 0.212 0.157

EOXRNTEARBBEUGEDERT; Qa kT 5 NRH I
Bz FEAHIT#ELCP <0.05),

2.5 P4 MBI ETE TG f TC 284k K F %5
WiZH 83 ABEit TG F1 TC AKEXF LB B 2% %, 4
575 d A A R E TG K5 ARt oI W 2 57 .
XA RE TG KR ABER T/ B2 7 B G2
B (CP<<0.05 ., MABEIRITIRIT 5 d TG KFIK
VA, R HA G ERE L P <<0.001), W6,

R6 WAKANEBIFEIE TG I TC T KFLLE
Ff7 . mmol/L

G TC
415 n

A B 54d A B 5d
XIB4L 60 1.5040.80  2.3040.90°  2.5040.90 2,400, 80
WA 60 1.60+0.30  1.6040.70  2.40+1.10  2.30=0.90
! 0.238 4,276 0.543 0. 352
P 0.812 <0. 001 0.588 0.725

FOXHNUHEXRBHEN LR T;QakFT5ANRH L
BEREAAHITFEXLCP <0.05),

3 iFie
SAP J&— Flr b Z2 il Ji DA S 350006 4 5 0TS L 5
R TR R S0 8 4L 4L IR BE R 4 B G 0Bk 4% E S . 0F T S B
& By RAE I L5 A AF F 2245 B ) AR I 15 114 Jige iR ¢ o
P, HLRF BRI R AR, B R L BlE 22 % . SAP
FEbE % B W sh 01 BEAs 4> B G005 BF B A AR I 25 2 R
i A B9 AT R T L 2 T 5 | i B O fe 1t 9 3 4
15 S 2™ B Y S AR D IR caspase-3 38 B BETE L S B
7 %85 REE 240 7™ B R T, A L SR B A 6 A0 AR T K
i HMGBI 23 %2 i 6 I5 (0 9 2157 B D g™ . [R) st
TE AP Y5 B BE AT LAOULER B i T8 G 58 10 ) 5 B0 T
HRETNRE BRI 7 LR R I FEAE R T, SAP B
H1 B 286 5 A 51, LR A R Ml 3 L B 0 IR BE L
VRUUZ AR R IR L T R A 0 A R N g e
FETNRERAT . 1M ¢ 3 A5 %500 i 766 F o e i 4 4% fi 38 2
AE A 140 T A2 5 A7 (1 S iR L TR I 0 A
i 8 B o B 10 DR 285 5 7 DA TS A3 i R PR R L 3R
J7 SAP [z —. Hai O I 3 B Bt B o BE Y 3=
BAR PR UHE TFABP LK N8 R \DAO. MK D-FLIR .
43 S UE W L i 2% R D-27L R Y K ST R0 7k B 27 4 2L
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A—HE" . DAO J& FEAFAE T o 26 B B IE 45350
L B — T T 1 2 v ) 20 B PN TR R i R R 4 B Y 4% B
B ERAME LA R, NERE SR
22 PGB AT 0% 200 L BE 53 o Pl TR AR S BRI I R
[-FABP & —Ff L&A FIAER P & . A M5
HRAZ A58 Bsf A2 6 A0 T I R I o ok L R Rk
Bt i) EBEARE Y . AR L, 7E SAP BE A
BEms . B g Wi R 45 & & [ (I-FABP) L Il 2% N 5 % .
DAO. I3 D-FLER ¥ 8 # A6 T+ & . #278 SAP Kk #I
0l 1 BT O [ AR B 0 i 78 T o e ) RE R A

o 38 T A W 02 W 3 B B R e ) B A R A1
ATRAPR B B 38 L A 0 0 e AAR e iR R
B, AP 5835 38 R W 1 22 R B 3 B A DL R R S 4
PR S TER AT E B B T AR BRI
K T IR e RS 11 785 2 R A0 L 5 s L o i 2
Tl 40 B PR - 19 72 4 L B TNF-a 116 25, 7R T RAE 2
R A2 3 SIRS Al MODS 1 % 4, 3 1 in & i
L BBk A RT) FE AE  F E ) RE L E Y
i S T 11 B S VA T RS I B R SRR BT SAP
BOE WA IR W P iE D ae g A 0 A m AR 3R
AR RS 4 o T 6 T A U A ) P A SR I
BB BYE B N IR TE T R IR SRR TR A S
KB 27 1 DA B U 2D 7 38 5 9 4 R O O 2 1 KL
W o DRI g 00 B A0 8 3% SRR SR SAP IRYT I E
2, BRI o WS UE B, -3 03 IR 5 2L AT LA ek
SAP 8 SRR 38 1A B L 0D R AE A R
I o 25 B 3 76k S ) B RN R D B TE AN B B T AR
WF5E K B, 285k S M R 7 3 SR L T A R Y I A
Jit B T RE 1 2 22 H8 bR Y A BE I R R L (EBIF ST AL T [
R B B A L X AR R 5 X BE LA HE L w3 AT T B LA
S5k Rg 105 3L AE o AR 3 I 3 6 I 5R BE T RE L HL A
B, HRALE AT 68 2 25 44 i 7 7L 68 08 58 i R 0 T
J2 240 e [) 1 3 06 52 A3 i T R B B M AR AT L Uk
7 13 b S 3 48 PR - A0 TL-6 5 g TR C , OEL DT 0% BB ¢
SiE S D B i 6 5 I 11 50 B A G . ) B F 5 3 5
WEE SAP B3 W B UE Y A8 A kB, 280 FA 8 57 52
FF o 4L HR S 04 8 7 BR A K i R A B A A B B O
A FURRAT B OB FF B8 4 A B i T . SR AR T 5
d 117 %G 2K R RN K i M A TR I AR Tk BRA L i 3L AT
T FIOSUBE AT T8 D) e X BEH BT, X Ui w-3 fa il g i
FLIK A 25 ¥4 Mg 5 L 7 36k 20 B 38 40 B8 5 7 o 0035 i 3 1k
A= ) 22 B TR A A0 R 2K TR I R X = R v e o R 4
SRR Frb i AL ) R AR O 45 4 B D L A K
S 3R D, A6 SRR R K B I I TR 9/ 1 VR i
B P A 1D R 1 KOTSRS e A R R FH s L A IR R
P15 R 388 in a2 T e AL AR 201 i sk 20 B A R 2R
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SAP Ry —Bh 2tk 4 5 7™ 5 B PR H AR b
i 2 Tl 9 AE 40 L R F R i R, TNF-a J2& — B i 5 4%
20 6/ I 0 L 3 6 ) R AR R A T L AR SAP 1
EHEXEENMEN.ZHU Y SEH TNF-o 19 7H 5
ZWRARIE D AE , #E T S 2L SAP B E Atk fif;. 1.6
A TL-8 i 7 7K & AP ™ R BE 1 1] 5 45 A5, O
1 Janus M (JAK) /STAT 483542 5| 9 BE % 95E
B, A5 SAP 12 4% D) 8 28 i 1 & 4B L & SAP il
Je WA ST fE B PR AR ST AR B, AL R E A
7 5 d LT 40 T KO e A BE R R R HL 2% S B 4
TR S E WAL R FIRYT 5 d 5 IS 40 i 7 7K F
FHE X HG 22 S G it 20 . X HE R TR R LA 58
i N 7 THT 79 2 340 A 38— i A5 R {EAH B LY B A B
£S5, AR & B BF 5T 4 i 08 35 AR DL &
[ R O /- 16 BT T w2 E O e e = S R )
i 1 L e 0% g b 24 5 i 86 068 5 e D /D A 1R ) A0 )
B 8 3 I A 25 B 1 5 42 1E i T RE WK 2 K R
EHAMBEZALA X, SAP BEERAR KRS
ik 3096 ~50% G I BE AR S R0 BT A SRR P
B A O = 0 B R SR E TG 2 5 30 B IR Wi R
TN S AT P R T DAL MR R B 4 Ak R
H TG 07 et 23 %8 1 B 20 i 7™ A= 20 e o5 M i & A
200 it A b ik 5 1V B BRI P B R R 5
TG IR B A5, L IS 7E RIE 2 4 1 R 3Bk 4 I & 19 il
BT A TRIELBEFRESGE RN EE
B, AP EIIRIT 5 d GO B #E TG KA
B B TG B B 22 S X BRZH R G TG K88 B B I iy
HERBEAGIHFEX., WABREIBITIRIT 5 d TG
KPR ER, 2R BA G %E . Xl e 25
JIE 17 L5 AT 5 48 1l =T BE 8 O UE < % IR 1D R A v
HENR IR 1+ 1 R, 34950 P st $5 4L 1 o 1) [W) B BB RS
g T A 7K STk 2D S R i R T O

25 Lk L I PR S -3 3 A 5 LB A 45 40 A5
7 FLAT R R A0 8 FR A8 -3 il g 5 FLIC A P K BE R
i FL A B F SAP BB E R OE W BB BE T RE L WK 2
B TR R AR A [ B A8 el AR A R S N R AR E T 1 S
IfiL B 7K 7 5 36 F SAP R R L 0 TS L 46
A2 g Bsf ) 25 A L L (LA I PR N ), (E AR
FEREA D A 5T WSS I (R JaE , ELXE S8 35 1 O 4 AN
28 Y VAL R R AT 2%, o oA X 45 4 i I L 3A 0T B HL A
BLHE— 25 TR AW, PN b AR B 1 45 30 75 22 )5 22 1
REEA  Z 58— 25 E 5K
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