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Abstract

In severe acute pancreatitis (SAP), disruption of the intestinal mucosal barrier can cause intestinal
bacterial translocation and induce or exacerbate systemic infections. The thioredoxin (Trx) sys-

WEFIH: 7. WAL E A1 EE SRR P READ]. IRRES3E, 2024, 14(5): 1345-1351.
DOI: 10.12677/acm.2024.1451559


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1451559
https://doi.org/10.12677/acm.2024.1451559
https://www.hanspub.org/

tem plays an important regulatory role in redox homeostasis and cell proliferation in the organ-
ism, in which Trx-1, in addition to its redox and antioxidant activities, also has a variety of biolog-
ical activities, such as cell growth regulation, modulation of transcription factors and gene expres-
sion, and anti-apoptotic effects. The aim of this study was to investigate the role of Trx-1 in intestinal
barrier injury in SAP rats. Healthy adult male Sprague-Dawley rats were randomly divided into
sham-operated group, SAP group, and SAP + recombinant human thioredoxin (Trx) group. The rat
SAP model was established by retrograde injection of 5% sodium taurocholate into the bile ducts.
Recombinant human thioredoxin was injected intraperitoneally 24 h before SAP, and serum and
intestinal tissue specimens were collected from each group 24 h later for analysis. Trx pretreat-
ment significantly reduced the systemic inflammatory response and attenuated intestinal epi-
thelial injury in SAP by increasing the amount of TRX-1. Our study suggests that upregulation of
Trx-1 expression attenuates intestinal mucosal barrier damage in SAP.
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1. 518

FRESEIRIR 2 (SAP) & — M RESE T R S MERIR 4 WAL, SAP il H 4k & T I IRE YR £ 35 B T
w[1]e W REERT CABHIETEFER . A A e 4 o 0 N B 3 AR R AN ZR2], 1T SAP W] LA
SRS, AR R S B N A RN N R O i R B R N BRI S R 4, TR
WALERE[3]. A MR AT PR MR G, 25 RIE RV LEE MM 2 23 B DI L&, i, 3RE
— G R ORI IRt B B X 7 2 LA RAIS SAP Xkt 45477, ATy SAP 512 () il it s G |7 T
B

TR AEGE B 1, i S80A 25 138 JR g (thioredoxin reductase, TrxR)-5 HH R i AR IE S — 4% F #52 (nicotinamide
adenine dinucleotide phosphate, NADPH) 2 i il Trx R4t[4], LMERF7EER, Trx BB ZMAEYHINEE,
Horh i BB DR 2 fe 8 BLEE R AR N B AU S B R SE ROS sy, 1 20 A A 28U J5 T A
[5]. ©%1 Trx A 2R, W7 % 1) 3 B AEAE T 20 M SO AN A A% i Trxd FIXAE T-Zekifk o Trx2
PEROE A, Trx 45 Trx-1 fl Trx-2 £ WEB R EALIE R A PTEALTETE[6]. Trx-1 Bk B A S ALIE FE AT
g AL, A MMRAEKTER, AR LERRIEER, PUR TR S 2 7]

Jrkb L e B A0 A0 7E. SAP IR ML S il js B RA EER L, H Trx-1 %F SAP Jkli B/ FH A HpLi —
FLE A BT o A R SCRRERATHEN, B Trx-1 RN 2845 SAP IR iR Bt B 45, % h SAP
I RIETT S b 1 uas, A B Im R L.

2. M5 5%
2.1 BiE

R B 30 I SPF A FERAEMEYE SD KR, FEMLY Y 3 4H: T ARZH(SO ). HAESVEBAR 2 40
(SAP #4). HHNBEILE A (SAP + Trx ). fEEBRTHTA KRR 12h, 25K 6 he KERARE G T
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5 3% B L2 8(20 mo/kg) kAT BRIFE . £ B2V 3 SE AT IE IR A /INDD U, A P I S A JHF 1) 300 e i
FELOT. Wil ae ) 24G B ESAT 3R, J0 I bRtk i 3% ) 1l RS P9 ARl 46 1) 5%
ARERHEREN AR (1 mI/kg)is 5 SAP BERY[8]. SO 41 LAFIFE (177 v B i NS i C 1 A H 3h/K . SAP
+ Trx 4AE SAP BB HE ST 24 /BT LA 10 mg/kg 11 K BRI R VEST Trx [9], [AIE, SO ZHF1 SAP 20 K BRUIE
e T S A5 VA R

2.2. AR

753 SAP AL, FE4SE I 18] sl PRI AR SR o SREE N I K LB AR HF 0 2 BNl o 3
ey MR R A B e, B RIS WA AE—20°C LLBLREJS i 0 #r . HUBESL . B E i mm AR, 1
4% % R R b — e, Tl H R

23. HARE

(1) A B B AT O ILRRE AR H ) LI S A g (amy lase, AMY) A i B (lipase, LIPA)TE 4 ;

(2) R FH ARG ) 52 ifn 375 Fr BT PR BE IR F-a (tumor necrosis factor-o, TNF-a). 4/ %6 (inter-
leukin-6, 1L-6)7KF-, il J7 i 42 R B o dat Jse A P Rk 4 2 ] i R A 0 3 B 4«

(3) R FFRUEALRFIA I £ I P — % (malondialdehyde, MDA). %5t H ik (glutathione, GSH). %4k
V)AL (superoxide dismutase, SOD) & &, Aol 77 4% e e 1 2 AR MR A ml FR AEAS I35 B

2.4, BERRE

(1) BRI NG . B EGRRA A IR, IS pm Y

(2) HHTANE - HLL(HE)Yetr, SSIRUIR . 2R Y) A il — LB K A — T3 AKE Gt — Eh IR 257
b — &1 K e — T S — 788 K e — L e i — 2 i 7K — — P 2835 B — W I S ] — D' B 0 %

(3) FH A %L 2% A 4 21 (s BR AR AL

(4) AR /N R AGFE RS ¥ CLRT I RRHERE AT 4 [10] [11].
3. &R
3.1. SAP fiEf AR R R B R IhE L

N T SAP JiE iR (A A 2 75 BRI ST, FRATTRLER LIS e by B A i i B ) A4k, it HE Jeft
Sof B R AL 4 URN B fizg B AT AL AU FE 220 M (1 1)) SR FIEBEIR KBS 24 h 5, MUIE TR BEA R i 5.
FZTE(E L) ATE 1(c)). BEARAHZ HE Jett iR, SAP 4LRAE T LRI KBy Z5ETR . AR AR v 4
WAL EIRGE . I 4R HE JethiBoR, 5 SO 4L, SAP dRIZHSUKM . Hifl. ZREMTE. Ky
AUARIRAE . MR o X LeR G 45 R0, SAP 175 5 1) 1 20 M 5 B {5 R 784 ) 2 S A2 R I FR)

BEER IRERAR

SO SAP SO SAP

HEFE (x 200)
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Figure 1. Trx-1 is involved in SAP-induced intestinal barrier injury. The rats in SO and SAP groups were anesthetized 24 h
after operation, and the pancreas, intestinal tissue and serum were collected. (a) Representative images of pancreas and intes-
tinal tissues of each group after hematoxylin and eosin staining (x200); (b) Serum amylase; (c) Serum lipase; (d) Western
blot analysis of Trx-1 protein in ijeum; (e) Content of malondialdehyde; (f) SOD activity; (g) GPX activity. Data are ex-
pressed as the mean = SD (n = 8). P < 0.05 vs. SO group, one-way ANOVA

1. Trx-1557 SAP ESHIBRERRG. SO HF SAP LAARIF 24 h iREE, WEERAR. BEHARME. () HA
BAFRLLERESEXRRRFMERLHARRMEER(>200); (b) MIEFHMES; (c) MMIERERAES; (d) =A% Trx-1%&
HEY Western blot 7374f7; (e) A_EE&E; (f) SOD J&tE; (9) GPX &M, HIERY + fREERT(=8), 5SOH
L%, P <0.05, BERSENF

3.2. Trx-1 85 SAP 5 SMEF ERER G
Trx-1 #7322 N\ e EA B E B R Fo N TIUESE Trx-1 257 SAP i S s,
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TIWEE T BilE Trx-1 ik AEAL N 22014 1(d)~(9)). 5 SO HAHLEL, SAP 4H Trx-1 Fik &M MDA &
BEREZTE(P <0.05), SOD Al GPX i i 3 [ (P < 0.05). iXUbsk FEH, HALNISLE SAP iR
2, Trx-1 25 7 SAP %S K55 I B 1545 o

3.3. Trx-1 MSRIAMATREE SAP 5RAIRTE

N THRDE Trx-1 %) SAP 25k BRI, AT T T KRS {2 2 K F(TNF-a, IL-6)f17/KF. & SO
ML, SAP 4L iE TNF-a (K 2(b))s 1L-6 (] 2(c))/KF &2 T+ = (P < 0.05), 5 SAP 4ith4s, i Trx-1
FIEJG, SAP + Trx 2 TNF-a. 1L-6 /KT & E K (P < 0.05). X EEHHRRIA, Trx-1 1) LAl & E 4 SAP
SRS A B RAE N . RJF 24 h 47 HE Betiy, SRR 7 26 5 1K s BEAZ AL (K] 2(a)) . SAP ZH R i £ 58
NPEE, QAT K SEVEANIEIRAE . SOREANMIRE . 4 Trx TAREEY SAP K B 35 A i 1 A 2H 21 2
PO B E PR, SAP A5 58 /™8, Wikie. Hif. ZREER. KEARRIESE. 5 SAP 44,
SAP + Trx 4 20w B0 B R, A 2R 04 B R PRAIG(P < 0.05) . IXELZE LM, Bifl Trx-1 1%
K] YR SAP Ji i R 54 o
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Figure 2. Effects of up-regulated Trx-1 expression on intestinal mucosal barrier and inflammatory factors in SAP. After 24 h
anesthesia, vena cava was removed and blood samples were collected to obtain serum and histological analysis of distal
ileum. (a) Intestinal pathological images (x200); (b) Serum TNF-a levels; (c) Serum IL-6 levels; Data were expressed as
mean = SD (n = 8), compared with the SO group, “P < 0.05, compared with the SAP group, *P < 0.05, one-way ANOVA

2. Trx-1 Fik EiA% SAP IARR RRE R M EFRIFM . SEKRRMEE 24 h 5, BUTERERIkR IR 151055 R E18%
RIRBELRZ N () BHRIEEHR(x200); (b) MiF TNF-a 7KF; (c) M5E IL-6 7KF; ZIELL mean + SD FTRx(n = 8),
5 SO AL, 'P<0.05, 5 SAPLELLE, P<0.05, BERFENM
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4. g

HFORE AEREAR R — PSR A KRB IIBR, A 28 E ThRE R m[12]. 7E SAP HiE, Mg -
B2 RN, AT S B040 B 2 AR — R AN RIE . N T IR BRI SAP % F R BE I it . AT B AR
TEIR JE AR BAEREE SD K RAE AT ST R o IR 1 473 5 2 A RR AN 3L 1) SAP RERY HAT M A
R FRE k. RTEE YA LOYE, BT R . RANZ T E RN S T KB SAP IR IE R 5 AL . SAP
f10 7% B P N R T AR A, AR SCERAROE RIRA T AT IR AL 45 R, SAP B S 24 /B g i 4 47 e ™
[13]. DML, AWFICEAG 24 h KERE .

BATREIR AR BoR, SAP L H Trx-1 ARG RZEF G, U SAP SEURIE N KR M im 4l
ZUrp Trx-1 FRIANE G M5, X2 B A LU — PRI AL . AW LSS SAP AH I IR L 2345457,
DA A B SRE SR B, T DU 3 5 Trx-1 (315 3 e o Trx-1 TEPR I J Ik 72 o 24 1 M i e R #55
HEEEH . RATWSLIGRM, Trx-1 Rk LA R E B REIR . &8 JORER M, UESE Trx-1 HAT 5%
KEIFLRAPUEAAE o T Tre-1 238 i RO Rk 2% N I Fa it — a7t . SAP 7 5 1 a3 ik
Pathfe— AN e 2 M AE T ML B AT R, X SRR AR AE T 2 [F] ) 2% RAE A — 080 (R,
Trx-1 75 SAP Kl oAt A4 M AT 1 R4 DR 2 B AT TR R AT 0 1 2

5. &

LR LR, BATKIBITLRN], 5 SAP -3 HIE FE BT, S Trx-1 AOFRIE T DLXSCE Wk 45
Pio $e7R Trx-1 F5 2677 SAP NIt {3 1) — Fog 1R T J5i
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