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(# ZE] HH: ST EREKRE (DEX) XOR4 5 U5 k55 K BB R ry 2, JF 5 T E2F
BT 1 (E2F1) /BT B (NF-kB) {558 8002 50 B e HLE . k. 60 HSD R,
Forb 50 HOKBLLUE W 45 FL 27 FL Ik g 7 I VR PR e 2 i KRB AL, iR 10 R KR AR T A4, BRFA
R BT 8 B Wics, RNEEFLAEFL . 40 H xR R T iy K BURE AL > A AR 4] | fIGH]  DEX 41 .
i DEX 41 fi s il it DEX 4, R4l 10 Ko ik, R @ ) i DEX 41 R BRUED 20 18 i 1 49 200 40 J¢
60 pg-kg ' DEX, BT A 4 AR 21 A RORE s v O 45 500 o AR AR UK o 45 24 24 h S RGN A5 4 K R i L
B SO0, K& LR BUE W b K 3R A B . LR AT B FIOSUBE AT B TR 76 80, HE 3% 68 K8 T 4% 41 K R
NG AL AU PRI S R B, R SR A5 ALK BN AL ZUA 3K i I R e e BR R A (sIgA) K
SR o AR (DAO) K D-FLER/KF, SEif 5t E i PCR (RT-qPCR) A I 4% 21 K B/
i 25 25 I 40 B B AR AR 7S mRNA 357K F, Western blotting ¥ 46 I 4% 28 K R/ i 41 21 b 5 40 g
WALFRE W FIE2F 1, BEMRfL NF-kB p65 (p-NF-kB p65) M NF-kB p65 & 13k /K T, 8. 5HTF
AR H, BERLZH KB I8 7 W LIS B0 3 R R I AR (P<<0.05) 5 SBARLA bk, K5 & DEX 4
KR 87 1 LS B 4R iR i (P<<0.05), R 71 & DEX 4 K B 38 7 i LS I 41 R 2 3R i 7 e
(P<<0.05); H{EH & DEXHE, o EFE DEX 4K B I F 15 LS 3808 AR s A5 (P<
0.05); Sl DEX A b, &5l DEX 41 K BUW i 7 1 WU B 050 5 iR iR o & (P<<0.05). 5
BFARL R, B R R 8 K% A A B (P<<0.05), XU AT TR R 7L W2 FF 1 T4 7% 25s /b
(P<<0.05); SEEAIA e, A7 i DEX 41K B 18 SO FF 18 18 7 208 n (P<<0..05), 1 1l ey 771 da
DEX 41 K KU i K 3% 4 6 i 5 80d 2 (P<<0.05), BUBEFF B AL R AT 5 B 95 25038 (P<<0.05); 5
I DEX 4 A, iR s 35 it DEX 41 K B 8 R 1 12 A 0 TR 7 8800 /b (P<<0..05) , SUEL AT 7 AL
i FF 8 B P B0 I (P<<0.05) 5 Sl DEX 4l thde, & /i DEX 4K B i K 3% % 0 B V% 20
> (P<C0.05), RUEFT B 2L B2 AT B P 76 80 i (P<<0.05). HE Jeta, B F AR K BN G 54 21
SERIE R HLSEa; MR R BN R L R IR 38, BB 2. WG, HESI AL SRR i,
ik, WA i DEX 41K BUNA 4 200 s B27 B B ol 3t . ST R AT b, BRI R U/ 41 415
W sTgA K AR (P<<0.05), I 5 DAO M D-FLIR & H /K FE T8 (P<<0.05); SR 1L
B, RFE DEX 41K BUMLE o DAO KF-REML (P<<0.05), A #l & DEX 4 K BUNMNa AR |
i sIgA K FETHE (P<<0.05), I H DAO A D-FLER 8 H /K F B (P<<0.05); S5{EF & DEX 4
P, oA e R i DEX 41K BN 418151 3K 13 v sIgA KSE T (P<<0.05), 1fil¥d Hh DAO A D-%1,
2 2 FUKCFBEAR (P<<0.05); Sl DEX AL, miflit DEX 4R B/ 21519 13k sIgA K
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TR (P<<0.05), I H DAO A D-FLRR K FREAIR (P<<0.05). SRF AR LE, BIAIZA KR
B L CD86 ., M LE T 1 (MCP-1) Al CD80 mRNA M & 1Rk KF-Fm (P<<0.05),
CD206., HAIMAFE (IL-4) FICD163 mRNA K& & B KR (P<<0.05); S5HMAH LK, K
F B DEX 4 K BN 41 40 CD80 mRNA . CD86 4 11 Fl MCP-1 2 11 % 35 K FFE I (P<<0.05),
IL-4 mRNA, CD163 mRNA. CD206 & [1H1 CD163 & (1A K FFEAE (P<<0.05), FfE#lE DEX 4
KE/NH AL CD86. MCP-1 F1 CD80 mRNA K & F1 &R ik K FBE (% (P<<0.05), CD206., IL-4 fil
CD163 mRNA K HERAKE T (P<<0.05); S5LH & DEX A i, HAlEfla DEX 4K R/NaH
21 CD86., MCP-1 1 CD80 mRNA M H &L KRk (P<<0.05), CD206. IL-4 1 CD163 mRNA
K AR BKFETE (P<0.05); SoFlE DEXHE, milE DEXH KER/Nmd4ld CDS6.
MCP-1 #1 CD80 mRNA K % [ # ik K F A% (P<<0.05), CD206., IL-4#1CD163 mRNA K% 134
KFFHE (P<<0.05). SEBFARALE, BRAKB/NEHLH E2F ] & H R IK KPR (P<0.05),
p-NF-kB p65/NF-kB p65 e fE T (P<<0.05); SHARIAE, ik, PAE & DEX 4K /NG H A
W E2F 1 2R H £ 15 7KF il p-NF-kB p65/NF-kB p65 HLAH FEAIE (P<C0.05); SK5&E DEX 4l thig, # M
= i DEXZ2HR BUNMaH A E2F 1 H KRB KFTHE (P<<0.05), p-NF-kB p65/NF-kB p65 L FEAI
(P<<0.05); Hd#l& DEX 4 L#H, @Al DEXH KR/ A b E2F1 E R R IL KBTS (P<
0.05), p-NF-kB p65/NF-kB p65 FLAE AR (P<<0.05). &5i: DEX 7 I e 5 4 K B/ i 26 15 45
B BA BCEMER, IR kN 20 20 g 4 i) M2 A A 8, HEPLHI T A5 DEX JM # E2F 1/NF-«B
(EReZ TN X

[KER] AR E; E2F AT 1; BHF B BRI 0 M iE
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Protective effect of dexmedetomidine on intestinal mucosal
injury in rats with enterogenous sepsis and its mechanism

YANG Kun', FU Qianyao', SUN Yongqiang', YANG Kun', MENG Jun*
(1. Department of Anesthesiology, First Affiliated Hospital, Kunming Medical University, Kunming

650000, China;2. Department of Cardiovascular Surgery, People’s Hospital, Wenshan Prefecture, Yunan
Province, Wenshan 663000, China)

ABSTRACT Obijective: To discuss the protective effect of dexmedetomidine (DEX) on intestinal function
in rats with enterogenous sepsis, and to clarify its potential mechanism based on E2F transcription factor 1
(E2F1)/nuclear factor kappa B (NF-kB) signaling pathway. Methods: Sixty SD rats were selected,
among which 50 rats were used to establish enterogenous sepsis models by cecal ligation and puncture
(CLP), and the remaining 10 rats were used as sham operation group (only cecal separation without
ligation or puncture). The 40 successfully modeled rats were randomly divided into model group, low dose
of DEX group, medium, doses of DEX group, and high dose of DEX group, with 10 rats in each group.
The rats in low, medium, and high dose of DEX groups were intraperitoneally injected with 20, 40 and
60 ug+-kg ' DEX immediately after modeling, while the rats in sham operation group and model group were
intraperitoneally injected with the same volume of saline. After 24 h of administration, the intestinal
myoelectric activities of the rats in various groups were detected; the colony counts of Escherichia coli,
Lactobacillus and Bifidobacterium in cecal contents of the rats in various groups were detected; the
pathomorphology of small intestinal tissue of the rats was observed by HE staining; the levels of secretory
immunoglobulin A (sIgA) in supernatant of small intestinal tissue homogenate and the levels of diamine

oxidase (DAO) and D-lactic acid in serum of the rats in various groups were detected by kit; real-time
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fluorescence quantitative PCR (RT-qPCR) method was used to detect the mRNA expression levels of
macrophage polarization markers in small intestinal tissues of the rats in various groups; Western blotting
method was used to detect the protein expression levels of macrophage polarization markers, E2F1,
phosphorylated NF-kB p65 (p-NF-kB p65), and NF-kB p65 in small intestinal tissue of the rats in various
groups. Results: Compared with sham operation group, the slow wave frequency and amplitude of
intestinal smooth muscle of the rats in model group were decreased (P<Z0.05) ; compared with model
group, the slow wave amplitude of intestinal smooth muscle of the rats in low dose of DEX groups was
increased (P<C0.05) , the slow wave frequency and amplitude of intestinal smooth muscle of the rats in
medium and high doses of DEX groups were increased (P<C0.05); compared with low dose of DEX
group, the slow wave frequency and amplitude of the rats in medium and high doses of DEX groups were
increased (P<Z0.05) ; compared with medium dose of DEX group, the slow wave frequency and amplitude
of intestinal smooth muscle of the rats in high dose of DEX group were increased (P<C0.05). Compared
with sham operation group, the colony count of Escherichia coli in intestinal tract of the rats in model group
was increased (P<C0.05), while the colony counts of Bifidobacterium and Lactobacillus were decreased
(P<20.05) ; compared with model group, the colony count of Bifidobacterium in intestinal tract of the rats
in low dose of DEX group was decreased (P<C0.05), the colony count of Escherichia coli in intestinal
tract of the rats in medium, and high doses of DEX groups was decreased (P<C0.05), while the colony
counts of Bifidobacterium and Lactobacillus were increased (P<C0.05) ; compared with low dose of DEX
group, the colony count of Escherichia coli in intestinal tract of the rats in medium and high dose of DEX
groups was decreased (P<C0.05), while the colony counts of Bifidobacterium and Lactobacillus were
increased (P<C0.05) ; compared with medium dose of DEX group, the colony count of Escherichia coli in
intestinal tract of the rats in high dose of DEX group was decreased (P<Z0.05), while the colony counts of
Bifidobacterium and Lactobacillus were increased (P<C0.05). The HE staining results showed that the
small intestinal mucosal structure in sham operation group was normal and intact; the small intestinal
mucosal epithelial cells in model group were necrotic, with damaged, collapsed and disordered villi;
Compared with model groups, the pathological changes of small intestinal tissues in low, medium, and high
doses of DEX groups were improved. Compared with sham operation group, the level of sIgA in
supernatant of small intestinal tissue homogenate of the rats in model group was decreased (P<C0.05),
while the protein expression levels of DAO and D-lactic acid in serum were increased (P<Z0.05) ; compared
with model group, the level of DAO in serum of the rats in low dose of DEX groups was decreased (P<C
0.05), the level of sIgA in supernatant of small intestinal tissue homogenate of the rats in medium and high
doses of DEX groups was increased (P<Z0.05), while the protein expression levels of DAO and D-lactic
acid in serum were decreased (P<C0.05) ; compared with low dose of DEX group, the level of sIgA in
supernatant of small intestinal tissue homogenate of the rats in medium and high doses of DEX groups was
increased (P<C0.05) , while the protein expression levels of DAO and D-lactic acid in serum were
decreased (P<C0.05) ; compared with medium dose of DEX group, the level of sIgA in supernatant of
small intestinal tissue homogenate of the rats in high dose of DEX group was significantly increased (P<C
0.05) , while the protein expression levels of DAO and D-lactic acid in serum were decreased (P<C0.05).
The RT-qPCR results and Western blotting results showed that compared with sham operation group, the
mRNA and protein expression levels of CD86, monocyte chemoattractant protein-1 (MCP-1), and CD80
in small intestinal tissue of the rats in model group were increased (P<C0.05), while the mRNA and protein
expression levels of CD206, interleukin-4 (T1.-4) and, CD163 were decreased (P<C0.05) ; compared with
model group, the expression levels of CD80 mRNA, CD86 protein and MCP-1 protein in small intestinal
tissue of the rats in low dose of DEX group were decreased (P<C0.05), and the expression levels of 11.-4
mRNA, CD163 mRNA, CD206 protein, and CD163 protein were decreased (P<Z0.05), the mRNA and
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protein expression levels of CD86, MCP-1, and CD80 in small intestinal tissue of the rats in medium and
high doses of DEX groups were decreased (P<C0.05), while the mRNA and protein expression levels of
CD206, IL-4 and CD163 were increased (P<C0.05) ; compared with low dose of DEX group, the mRNA
and protein expression levels of CD86, MCP-1, and CD80 in small intestinal tissue of the rats in medium
and high doses of DEX groups were decreased (P<Z0.05), while the mRNA and protein expression levels
of CD206, 11.-4, and CD163 were increased (P<C0.05); compared with medium dose of DEX group, the
mRNA and protein expression levels of CD86, MCP-1, and CDS80 in small intestinal tissue of the rats
in high dose of DEX group were decreased (P<C0.05), while the mRNA and protein expression levels
of CD206, IL-4, and CD163 were increased (P<C0.05). The Western blotting results showed that
compared with sham operation group, the protein expression level of E2F1 in small intestinal tissue of the
rats in model group was decreased (P<C0.05), while the ratio of p-NF-kB p65/NF-kB p65 was increased
(P<<0.05) ; compared with model group, the protein expression levels of E2F1 and ratio of p-NF-kB p65/
NF-kB p65 in small intestinal tissue of the rats in low, medium and high doses of DEX groups were
decreased (P<C0.05) ; compared with low dose of DEX group, the protein expression level of E2F1 in
small intestinal tissue of the rats in medium and high doses of DEX groups was increased (P<Z0.05) ,
while the ratio of p-NF-kB p65/NF-«kB p65 was decreased (P<C0.05) ; compared with medium dose of
DEX group, the protein expression level of E2F1 in small intestinal tissue of the rats in high dose of DEX
group was increased (P<C0.05), while the ratio of p-NF-kB p65/NF-kB p65 was decreased (P<C0.05).
Conclusion: DEX can improve the small intestinal mucosal injury in the rats with enterogenous sepsis and

promote the polarization of macrophages to M2 type in small intestinal tissues, and its mechanism may be

related to the regulation of E2F 1/NF-kB signaling pathway by DEX.

KEYWORDS Dexmedetomidine; E2F transcription factor 1; Nuclear factor kappa B; Macrophage

polarization; Enterogenous sepsis

I DA TR R RE S — A RR IR R Y B IR EEIE , i
i T8 45 1 B B B i R O 5 1R Y — b A B R S
NG R R I B RE 9 4 LRI AN B A
BH RN G R R IGEE , WAL X TR
PEMCEERE , I R e PTGy 8 I8 S5 A s
PEZG W AT XPREIR T, 1 O AT X g A e BERE 1Y A
BRI . A EFEK E  (dexmedetomidine,
DEX) JE—Fh a2 B LR ERZEWMBIH, iR M
FIEEZ Y Y BhoE Y WOR . DEX HA T
Jo YV e T A SR, H B AR HTAIL ) o A B A

LW 20 A A 55 e B AE E JRe B DIAH OG , Jd it
il L A0 A A MBI Ak (f2 %) . 2 F 1 Ik 40 i
B M2 B AL (BT ) BEAT AU 28 fift Ik B E 5 B
B . E2F # st I F 1 (E2F transcription
factor 1, E2F1) J& E2F RIEM 12—, WiEWFoE
e Z BT, G P A2 B DNA 5 0 46 A 550 7™ #%
PE A, TR B A0 S S R O R S AR e e A
JgeT . oY WoR: Sl A E2F 1/ F kB
(nuclear factor kappa B, NF-kB) {5 5 il % v LA
T L 20 A A % ik e B RE T 2R M T e B A A

AT 5% A4 2 g PR e E R RRBE AL, 4R 1 DEX &
7538 13 P45 E2F 1/ NF-«B {5 538 A5 19 B 0540 i
WA AR 3 i 8 M e B i K SRR B 3 T RE

1 MBEFE

1.1 B4 . HH. 2 ZXNFE MM SD
KL, 8~9 i, WBh 270~320 g, SPF4, if
PIVEMR IR 7 d 5 PRS2 5, SEALET 12 h RS A
K. DEX (VLoME G BE 2 A A R A A s IRk
KM (3£ Sigma A Al ); iRk A
A (secretory immunoglobulin A, sIgA). —f& 1tk
i (diamine oxidase, DAO) F1 D-FLM& i B BE 50 5
W Bt i % (enzyme-linked immunosorbent assay,
ELISA) il & (U FEKEAEYRHEARA ) ;
TRIzol i 7] , CD86. 4% 40 Mg # fL & 1 1
(monocyte chemoattractant protein-1, MCP-1) |
CD80. CD206. HAAMIMN % 4 (interleukin-4, TL-4) .
CD163 il GAPDH i PCR 514, PrimeScript RT i
M &, SYBR PCRY 3417, MR L NF-kB p65
(phosphorylated NF-kB p65, p-NF-kB p65) .
NF-kB p65. E2F1. GADPH i —Htr . R 4
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LW (horseradish peroxidase, HRP) #5ic # 1lI
TR IgC —ht. LK BUE (Eosin methylene
blue agar, EMB) ~F # . ZL B W ik £ 7 B g
(Lactobacilli selection agar, 1.BS) N H A1 ¥ i R
B3 E (Bismuth sulfite agar, BS) AR (KEAGHEE
ARl A A BRAF ), CD86, MCP-1, CDSO.
CD206. IL-4 F1 CD163 %l —41 (3 E Abcam 2
Al ). BL-420F #AE Y HLAE L0 R 40 (LR 2% B2 4K
A BRA D), 88 90 B8 (H 4 Nikon 2%
Al ), HTK MR RRA (€ 1E Bio-Rad 23 H ) o
1.2 mREKREFEEAXRAGHNE TR H4A
A% 60 HSD KR, MEALEERILH 50 HLLH B
45 FL 78 ALk g ST i IR PR R R A R RUBE R, R
10 RYERBRFARA, BT ARH KR 2 E i,
ANIEATEEFLA L . R E Y s I
40 mg-kg '\ 120 G UL Lb 2 B LURRBE R B, JFIE 4
BEW, G WA /34, I 18 543k
TEB AR, VWY 2R G5 )2 5%
A, MERBWES), GHEEMZERE. D3, O
IR, R T A AR T, A 40 H
BRSS9 R R BE L 43 R A R A
EFH DEX 4, H 5 DEX 41 f i 7l i DEX 41,
B 10 2, . Rl R i DEX 2 K BRED 210 ks
W4 20, 40 & 60 ug-kg ' DEX ™9, % T A 2H Fidse
TR 2H R U I 1 S 4 R kA R ER K

1.3 BAXADMANBESHFEALLR 42524 h
JE IR B WL G B, KEURRES 5 FF IR, T HE
B E L 2 om Ab Y 1 i b B AR AT HR
B E THEERIZ, SHERRETET, DAY
HLBE SE 5 R Geic sk i T8 7 W WU TG 8, 450 4 ok i 1k
HJ1.0s-div ', HIEZE 500 mV, BFEIEECN 3 s,
AR E I S 20 Hz, 342 5% 30 min, Power/Lab %
4 & 4t Chart5 for windows 4t 31 4% 4H K K 71 1% UL g,
EETIR T RIS

1.4 BAXKBHEFRKBRFE  LBRATHE Fo OB
HEEFZHAERN ENBENRMERE, DX
WIERSHRNEMANEY0.2~0.4 g, Wi f
1X 104, SR )5 2 LR WL 50 pl #F T EMB . LBS
MBS A b, 435 T %€ IF T EOR W %R A 1
FLIR AT B A BB AT, 37 CREFR 48 hm, W4
R R WAL

1.5 HELERARBBMXRAIHARFREHRESA
A R4V 23R E /D 4 8O HIAE A i )

Ao ARSI . 2K, HEYefa | K. &,
MR R B R, BRSO WU T OIS A K B
i 40 40 BT A5 R B

1.6 RAXANEAASBXIIHARGELF
¥ sIgA R F A B ik F DAO A D-SLB KF  HUK
RN AE A, Bk, MAEARMBR, 2K,
4°C, 3500 remin " &> 15 min, B LH, KA
sIgA ELISA 257 & 4 I K B/ i 50 3% Eig
slgA E H K F 5 B , R H DAO #1 D-3L iR
ELISA 3258 &4 il 3 o DAO il D-FLIER K- o
1.7 RT-qPCR##EMEAL R A IHARFTEHX
IR AAT &P mRNA X ARF HUNHA L5
i, TRIzol ¥ $2 WU/ 41 21 5 RNA, £l RNA
4l . >R FH PrimeSecript RT 3 7] 80K RNA J #% 5%
5 ¢cDNA, % H SYBR PCR i& 7 §" # cDNA,
27 PR TR A5 K RN 41 2 R I A A Ak B
B Y mRNA EEKF, PLGAPDH NN S . KR
H i3 E mRNA 5[ ¥ 7% : CD86-F 5-TCTGCT-
GCTGTAACAGGGACTA-3', CD86-R 5-TAG-
GTTCTGGGTAACCGTGTAT-3'; MCP-1-F 5-
ATGCAGTTAACGCCCCACTC-3', MCP-1-R 5-
GCACAGACCTCTCTCTTGAGC-3'; CDS0-F 5'-
CATCACTGGAGGGTCTTCTAC-3, CDS80-R 5-
AGGATCTTGGGAAACTGTTGT-3';  CD206-F
5-GCTAAATGGGAAAATCTGGAATGTT-3,
CD206-R 5-CGATGGTGTGGATACTTGTGA-
GG-3'; IL-4-F 5-GAACACCACGGAGAACGAG-
3, IL-4-R 5-AGA-CCGCTGACACCTCTACA-
3'; CD163-F 5-TTTTGTCAACCAGTTCTCTT-
GGA-3', CD163-R 5-AGCCATTATTACACAC-
GTTCC-3; GADPH-F 5-TGAAGCAGGCATCT-
GAGGG-3', GADPH-R 5-CGAAGGTGGAAGA-
GTGGGAG-3',

1.8 Western blotting =AM & A K K NHAR ¥
E " 21 AR AL AR & Fo E2F 1, p-NF«B p65 % NF-«B
p65 & @ £ X AKF  WPKR/NHHL T R
fi#, Jm A TRAP & H 2 fi# W vk I 2 f# 10 min,
BCA 35 € 1 2 8 W B, 2 R o 45 44
FURY AR PR, Wk 10 min, JNFE ., EJK . FEME . &
M2h, —MWELH . ZHWHE1Lh B,
Image JER #4725 M. B E B R IAK
V= H W H A& K B H/GAPDH & H 4%l K
FEAE .
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1.9 %# %44 RHSPSS 20. 044t 17
il 2o 1o 25 ALK B 3 7 1 LIS Ik 40 % 9
i, AKX E AL D KGR A . FLIR T3 A
MUBCAT 1A T 75 8, 2 AR BN 8V 55 B
sIgA JK AL o DAO K D-FLER K-, 4541 K B
/N AL S AT R AR R ) mRNA R (1 #ik
KV, B K B/NG A LUH E2F 1 2R [ #15 7K 57 Al
p-NF-kB p65/NF-kB p65 HAH A x+s F£ow, 24
FEA BB R F BRI R 22 00, AL IRTRE AR 5L
P LG AR LSD-r ki 5 . DL P<<0. 05 M 22 R A 4t

PES-SE
2 & R

2.1 BAXKOBmNEES SHFRALE,
AR AY 20 R B 3 T i LA A R iR R R A (P<<
0.05); SHBIAIA AL, (55 DEX 40K B i 7
WIS BRI TR (P<<0.05), W #f# DEX 4
KR 38 - T LA D AR R AR R (P<<0.05) 5
5 DEX 41 i, wfReE Rl & DEX 41K B
TE P LN A K R i v (P<<0.05) 5 S
i DEX 4 t#e, il & DEX 41 K U I8 F 41 AL
P2 P ATCR AR IR TH = (P<<0.05). W& 1,

2.2 BMKEAME T RKBEAE FUBATE AR
HBAEH SERFR4AE, BRI KR EE S
KW ¥ A B T T BRI (P<<0..05),  BUIEE #F B AN

F1 KRR E IR B AR iE
Tab. 1 Slow wave frequencies and amplitudes of intestinal

smooth muscle of rats in various groups (n=10, x%s)

Slow wave frequency ~ Slow wave amplitude

Group

(f/Hz) (mV)
Sham operation 17.75+1.35 0.41+0.03
Model 9.47+1.05" 0.14+0.02"
DEX
Low dose 10.38+0.92 0.194£0.01

Medium dose 13.29+1.15%" 0.2540.03""

High dose 15.14+1.234%0 0.324£0.024%°
F 87.674 210.556
P <0.001 <0.001

‘P<C0.05 compared with sham operation group; “P<C0.05
compared with model group; “P<C0.05 compared with low dose of

DEX group;“P<C0.05 compared with medium dose of DEX group.

FLRR AT B K E0s > (P<<0.05); SHRIBIA H %,
G & DEX 21 K B 18 BUEE AT B B & 50 - (P<<
0.05), AT DEX 4 K Fm il K 15 4 i
RO (P<C0.05), WUBE AT B A0 L B2 FT- 581 1 7% B
B (P<<0.05); HEFIE DEX 4L, s
H# DEX 21 K B 18 K 7 5 A B iE I Bos 2> (P<
0.05), XUSCHF B AFLERFT B B % AU m (P<<0.05) ;
il DEX 4 t#, @il DEX 4K RImiE K
1y ¥ 5 T VR B0 > (P<<0.05), XL R ATEL
R AT B B VR B (P<<0.05). W3 2.

*2 FARNBMHARTRIGHREE FLIRAT B A DU AT B i ¥ 5

Tab. 2 Colony counts of Escherichia coli, Lactobacillus, and Bifidobacterium in cecal tissue of rats in various groups

(n=10, x+5)

Colony count of Bifidobacteria

Colony count of Lactobacillus

Group Colony count of Escherichia coli
Sham operation 5.24+0.25
Model 14.8240.84"
DEX
Low dose 13.97£0.97

Medium dose 10.5340.374*

High dose 7.9540.614%
F 365.612
P <0.001

12.3541.05 9.3040.83
5.5240.347 3.7540.247
6.1740.53" 3.514-0.54
8.3740.48"* 5.1040.38"*
9.3540.76"*C 6.3274-0.40"%¢
161.257 207.159
<0.001 <0.001

"P<0.05 compared with sham operation group ; “P<C0.05 compared with model group; “P<C0.05 compared with low dose of DEX group;

©P<0.05 compared with medium dose of DEX group.

2.3 BUXRANMHALREBEERA BRTFARA
KN b IR ARG IE R H g b s SRR RN
I L B AR IR, BB Bk SR

Wl SR E, K. &R E DEX 41K K
NSV BRI . WA 1.
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A': Sham operation group; B: Model group; C:Low dose of DEX group; D: Medium dose of DEX group; E: High dose of DEX group.
E1 HEREWESHAKRB/DHALREESRA

Fig. 1 Pathomophology of small intestinal tissue of rats in various groups detected by HE staining

2.4 BAXKKANDHELREY R LF P SIgA K Fe o ik
¥ DAO & D-SLEBAK-F  SRFARAE, BAH K
BN U510 13 P sTgA KB FEAR (P<<0.05),
I3 # DAO F1 D-FLIR & F K F-FH i (P<<0.05) 5
SRR R, R DEX 41K BT o DAO K
FREAL (P<C0.05), H Al i DEX 4K BN
L5 1 sIgA K TH i (P<<0.05), ILE

F1 DAO FIl D-FLER & H K FREAL (P<<0.05); 51K
& DEX @ i, HhfE & DEX 4 K /N d
AU5) 3 B sIgA K- Thm (P<<0.05), 17 H
DAO Ml D-ZLIR & 1K F-BEAL (P<<0.05); Sl
HDEX 4, &l DEX 41K BU/Ng 4l 8153
L sIgA KETHRE (P<<0.05), Il H DAO Fi
D-FLIR & K FREAL (P<C0.05). ML# 3.

3 ELISA BRI 4 KR/ Al gla R B # sigA KCEM M ¥ DAO K D-FLER K

Tab. 3 Levels of sIgA in supernatant of small intestinal tissue and levels of DAO and D-lactate in serum of rats in various

groups detected by ELISA method

(n=10, x=+s)

DAO [p,/(mg-L "] D-lactic acid [A,/(U-L "]

Group sIgA [py/(mg-L7Y)]
Sham operation 29.75+3.51
Model 13.8441.08"
DEX

Low dose 15.24+1.93

Medium dose 19.3742.214%

High dose 24.3441.67°%°
F 87.207
P <0.001

8.18£0.68 21.2842.28
14.324+1.27 47.36+3.62"
13.1541.10° 44.18+4.25

11.294-0.96%
9.6540.81°%
64.256
<<0.001

36.47+2.98°7

31.23+1.307%°
115.999
<<0.001

"P<C0.05 compared with sham operation group; “P<C0.05 compared with model group; *P<C0.05 compared with low dose of DEX group;

“P<20.05 compared with medium dose of DEX group.

2.5 BHMRANVHAERTELBBBELESY
mRNA A& & £ K+ HSEFARA LK, KA
HRBR/ANAA L H CD86, MCP-1fil CDS80 mRNA
KB H R IRKFET R (P<0.05), CD206, IL-4 f1
CD163 mRNA J & 1 ik K F B AL (P<<0.05) ;

R A, (KA B DEX 4K R/ i 4l 4

CD80 mRNA ., CDS86 # 1l MCP-1 & |1 & ik /K F
B (P<<0.05), IL-4 mRNA. CD163 mRNA .
CD206 # [ F1 CD163 & 1 3 ik K F AL (P<
0.05), AR # & DEX 4 K F/NMad 4t CDS6
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MCP-1 i1 CD80 mRNA M & 1 £ kK FREAL (P<
0.05), CD206, IL-4F1CD163 mRNA K & [ # ik
KETHE (P<<0.05); S5 &E DEX 4l thi,
Al ) & DEX 44 K B/ g 20 21 CD86. MCP-1
M CD80 mRNA K 4 &k K PR (P<<0.05),
CD206 . IL-4 Fil CD163 mRNA & % 14 3 ik /K F T+
o (P<<0.05); H o5& DEX AL, &l
DEX 41 K /M s 40 41 CD86. MCP-1 il CD80
mRNA K 8 [ R kKPR (P<<0.05), CD206,
IL-4 f1 CD163 mRNA K& H £ B KT m (P<
0.05), WK 2MFE4KFES,

2.6 BHEXKNVHARFTE2FFIEGREKRKTEH
p-NF-kB p65/NF-kB p65 )48 5 F AR 4l b4,
R 20 K BN I 41 b E2F 1 8 38 3k 7K OF BRI
(P<<0.05), p-NF-kB p65/NF-kB p65 It {8 T &
(P<<0.05); SRR, K, & fl & DEX
2H K BN 4L 2k E2F 1 2 11 %38 K F & p-NF-kB
p65/NF-kB p65 L fH FE AR (P<<0.05); 5K &
DEX 4 b, A il i DEX 4K B/ 4 21
E2F 1 H R IXKFFHE (P<<0.05), p-NF-kB p65/
NF-kB p65 MR (P<<0.05); S DEX4H

1 2 3 4 5 Mr

CD86 S 80 000
MCP-1 L . —— 15 000

CD80 T — - 60 000

CD206 T e 170 000
1L-4 . ——— 15 000
CD163 S e 130000

GAPDH " S S S S |16 000

Lane 1: Sham operation group; Lane 2: Model group; Lane 3:
Low dose of DEX group; Lane 4: Medium dose of DEX
group; Lane 5: High dose of DEX group.

B 2 Western blotting B ¥l &4 K UM A LR P E
Wk 48 A A A S B 3 Rk v YK

Fig.2 Electrophoregram of expressions of macrophage
polarization-related proteins in small intestine tissue
of rats in various groups detected by Western blotting

method

b, EFlE DEX A KBE/MNaHS P E2F1IEH £
kKT E (P<<0.05), p-NF-kB p65/NF-kB p65
FLAB AR (P<<0.05). WL 3F1FE6,

R4 FUARB/DBHRTERAMERLHELER mRNA REKF

Tab.4 Expression levels of polarization-related protein mRNA in macrophages in small intestine tissue of rats in various groups

(n=10, x=+s)
Group CD86 mRNA MCP-1 mRNA CD80 mRNA CD206 mRNA IL-4 mRNA CD163 mRNA
Sham operation 1.0240.09 1.0340.10 1.0440.17 1.0140.11 1.0340.07 1.0540.09
Model 3.2840.28" 4.0440.32" 5.94+0.41 0.3840.03" 0.2740.02" 0.51£0.04"
DEX
Low dose 3.12+0.24 3.8240.35 5.41+0.48" 0.4240.07 0.3340.03" 0.56+0.05"
Medium dose 2.68+0.23°" 3.25+0.30" 4.52+0.414% 0.58+0.03~% 0.5240.04~% 0.64+0.04%
High dose 2.24+0.214%° 2.51+0.24°%° 3.42+0.324%0 0.760.0427° 0.67+0.052%° 0.820.074%°
F 169.954 193.235 270.424 165.686 450.874 130.294
P <£0.001 <£0.001 <£0.001 <£0.001 <£0.001 <£0.001

"P<C0.05 compared with sham operation group; “P<Z0.05 compared with model group; *P<C0.05 compared with low dose of DEX group;

©P<20.05 compared with medium dose of DEX group.

3 93t

o B B0 T M0 38 440 TR B HG A T ) T o A7 4
114 Ji % 158 e P 2T B B g AR MM L2 MRS L Il
WM T, RA D IRTEMRRAE " L
M AT F T R 1 VR IR R E B 1Y
TRIEAR R 1K 2500~302%0 o J IR Ik B A 14 1 57 o )
RESLO 5 bR AR A T I R BLE S U | W iE

PR PR A 25 O 108 M g 3 S 5 B B A P D A I R OA
K XTI IR T AE BT, BRE R
S e priE e | E N R R SR T T, ik
MARA b s 3 H i i ag, JF HLREE b2k K i
Eo )| A1 e R O G IR | DN BTV N S R AV
(W IF R, X I8 e ok o — B B . A
I, FHRBEAT R I PR M REAE S8 B I iE D hE
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Tab.5 Expression levels of polarization-related proteins in macrophages in small intestine tissue of rats in various groups

(n=10, x=+s)

Group CD86 protein MCP-1 protein CD80 protein CD206 protein IL-4 protein CD163 protein
Sham operation 0.184-0.02 0.1640.01 0.1740.02 0.924-0.08 0.954-0.08 0.9340.08
Model 0.91+0.08" 0.87+0.07" 0.89-£0.07" 0.1240.01" 0.1540.01" 0.1340.017
DEX
Low dose 0.82+0.06" 0.76+0.08" 0.84+0.09 0.184+0.01° 0.17+0.01 0.19+0.02"
Medium dose 0.6540.05* 0.6840.06°% 0.7340.06"* 0.3540.04°% 0.3740.03%% 0.3440.03"*
High dose 0.260.024%¢ 0.3440.03%%¢ 0.2840.024%° 0.680.054%¢ 0.724£0.06%%°  0.75420.08°"°
F 406.504 282.138 319.167 543.925 557.748 440.915
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

"P<0.05 compared with sham operation group; “P<C0.05 compared with model group; *P<C0.05 compared with low dose of DEX group;

©P<0.05 compared with medium dose of DEX group.

1 2 3 4 5 Mr
E2F1 - —— — 47 000
p-NF-kB p65 e — 65 000
NF-xB p65 A A S AW G5 000
GAPDH A . 146 000

Lane 1: Sham operation group; Lane 2: Model group; Lane 3:
Low dose of DEX group; Lane 4: Medium dose of DEX
group ; Lane 5: High dose of DEX group.

Bl 3 Western blotting ¥ Al & 4l K B/Nm A A
E2F1,p-NF-kB p65Hl NF-kB p65 % 1 %5 f ik Bl

Fig. 3 Electrophoregram of expressions of E2F1,
p-NF-kB p65, and NF-kB p65 proteins in small
intestine tissue of rats in various groups detected by

Western blotting method

M 245 1) 02 W IR b o 5 A o Y )8, DEX 2 — il B
U5, 00 o 5 PR R BOE o2 P EIR R
RE 22 (A R AR . B0 A AR MBS B AR R, B
J7z T I PR RR B RN RE W IR T O B .
DEX B A G Y7 1 U5 M e #5 5E 9 1R 0, IR 56 ) 1
FEA 7R DEX AT DU ] i 500 I o A K B 1Y
RAE AP T, BA R H I iE 5 e . £
Y WESE R ;. DEX AJ3E a3 70 4] Wnt/B-catenin {5
5 B AR AOIE SO, O b B R X TR
P i 25 E K B I B R B R A R R,
DEX 1697 I U5 1 e 25 4 A9 A4 S3 7 L1 v oK W1t
AT HE— 2B 5T

ABF 5T 45 5 R« DEX B % 22 i 455 5 20 K R
N RGERY b R AR E , BB 2. B B RS

£6 FUAXR/NBHHR T E2F1EHREKFEM p-NF-kB
p65/NF-kB p65 AL

Tab.6 Expression levels of E2F1 protein and ratios of p-NF-
kB p65/NF-kB p65 in small intestine tissue of rats in various

groups (n=10, x+5)
. Ratio of p-NF-kB
Group E2F1 protein 065/ NF B p65
Sham operation 0.914+0.05 0.144+0.01
Model 0.1240.02" 0.734-0.04"
DEX
Low dose 0.3474-0.02" 0.654-0.05"
Medium dose 0.58+0.04~" 0.33+0.02°"
High dose 0.75+0.05°%° 0.28+0.024%°
F 673.986 637.300
P <<0.001 <<0.001

‘P<C0.05 compared with sham operation group; “P<C0.05
compared with model group; *P<C0.05 compared with low dose of

DEX group; “P<C0.05 compared with medium dose of DEX group.

LA/ 2 2N BEAE R, 2 B R U R
BEAE RS BE A TS /N BRI 407 o M 3 0 LA PR
i B e 2 A M 18 % 3 D) RE RO B A, MR OE
i T8 1 L% A B B S B, HOBUR AR IR S B
SER YN €GN PSS S S & (= 3
S B AR 2 R Bl M T - R UL AR 4 00 5 A 4 i e
fi&, DEX3f 7 fE W] 8 42 T8 50 20 K B 18 -7 1 0L
f18 18 A RS MR i, % W] DEX BE 8% 4 T 5 8 41 K
SR B4 i A G S D RE o M TR I 7 AR A4 i TR R
SRAEZFTL, KpR A G A F BRI,
KU B FL R AT T8 45 A i o A Bt > T AR
WEFEAS R R - BERYL R SR 18 M 15 A T R Vi KX
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B T, UL R TR R FL R AT TR B VR B E R AL,
DEXRYT i g i % b 25 %, R DEX B 4 IF £
RUZH R BR8P A 2 AL T RE . sIgA J2 i 18 AH
IR EL AL LU A (R S S BR R 1, AT BHLA 2
FIPE TR 5 1 b A 2 AR 25 G, [ I ) 8 18 %G
AR 0u e oy | B N = ) I i < G
Bt F R . DAO N /NG E IR T2 5% E v i 4i
JRLE , Y478 ol IS A 2 5 40 2 ), ] R R A
i, B, DAOJEPFH /N i 25 I 32 450 72 B 1Y) o 2L
ks . D-FLER M T8 A0 B A IR, RS
e i B 475 M PR S 5| P 3 T g R R 3 T R O AR
M ToKSE TR 2 AR SCEE R B4R R
I A0 B sTgA KRR, 1L B DAO
M D-FLIR % H K FTH 5, DEXIGYT )G BE 005 e 45
W, F W DEX fE 42 FH 5 7 41 K RAY i i G v D) B
I 2% it o B 505 0 B 1 B RE L . 4ROR DEX B A
B 1 AR A5 2 2 KRR 3 T RE O VE o

2o MR (M1 AL R0k B Pk R (M2 B )
82 W 40 i 1) 2 Fob AR, ML Y s 4 i L
AR GBI, M2 Y v 20 A ) L AT R ko
JHe TR IE 1 A AL 5 e R S B Rk R, R
PR SR Ao B Y A B ST SN, BE S SR E R R
G5 AR Z s S TR, EXA SR,
EOmg A & 3 2 HEEA/ER, B Y R M1
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5% 1 0 3k 0 ) v 40 ) ML R AR b D 2 W i i T
FOFH . SHIMIZU % WF 98 @R . 4 AMA 5
5 RNA 45 & & [ 0l il o 30 Toll ¥ 52 1k 4
(Toll-like receptor 4, TLR4) i %755 5 I 40 i 1a]
M1 B4 fb A 5 e B2 E 1 RAE 5 48 B #i0 . fE R R
H, CDS86 fil CDSO & M1 Y [ W 41 i 45 & 9,
MCP-1 /& M1 & = W3 40 ff 19 4» W 4, CD206 F
CD163 & M2 B B Wg 4 f pn 759, IL-4 2 M2 Bl
WG 20 B B o s ) 0 AR AT 4 R R . BRI 4L K
BN 4L CD86 . MCP-1 1 CDS80 mRNA %
M # B KT, CD206, IL-4 fil CD163 mRNA
KB kKRR, DEXAERJE CD86, MCP-1
M CD80 mRNA J 4 1 &£ ik K PRk, CD206.
IL-4 f1 CD163 mRNA K& 2 (4 £ kK FTHm . &
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M1 B AR A Bk i) M2 R 2 A2 i o e g TR e
BEAE o E2F1 & —Fh A INm N1, S5 &
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