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[WZE] B WEME B-HRMXIREAE/NA IO RN R IR MW, FiE  SD KRB N IEF
XHRELH (NC 4H) , SEBe X BB (TC 2H) , 33 B-#1 B (Oglu ) . TC HAI Oglu 2H LI E W 45 L 57 FL ( cecal ligation
and puncture, CLP) P& 37 Ik S AE AR AL, Oglu AR R FI EMe R B-# RS . 12 h JFWES A/ NHHA L,
Western blot W il/NAHLHUG TR FRIA, SR 1) MEE B-# BRI EEAE T 19/ NB S , AR 75 0E K R
INBHZ P TNF-o IL-18 K IL-6 K- (P < 0.05) 5 (2) BREFREA/NAIiHH S 11 Bel-2 KT, Bax ,caspase-3 |
Toll £ JHT-H:E FAS Fl FASL NF-kB ik W] W38 ; (3) M B-H7 SRMHAL /NI I Bax | caspase-3 | Toll £ 4 T- 2
FAS Fll FASL NF-xB (35T W BIREEAELL , T Bel-2 28w, 651 M B-H S I 15 e 0 K B/ N
IR RS IR/ LR sz RBEIE P 45407
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Effects of oat -glucan on the expression of small
intestine injury-related genes in septic rats

WU Kun-peng' , CHEN Ying®, HUANG Zhi-jia'* , YAN Cai-hong'
(1. Department of Intensive Care Medicine,The Second Hospital Affiliated to South China University , Hengyang 421001 , China;
2. Department of Anesthesia,The Second Hospital Affiliated to South China University , Hengyang 421001 )

[ Abstract]  Objective To explore the effect of oat B-glucan on gene expression in small intestine injury in sepsis.
Methods SD rats were randomly divided into normal control group (NC group) , experimental control group ( TC group)
and oat B-glucan group ( Oglu group). TC group and Oglu group were used to establish sepsis model with CLP method ,and
oglu group with different doses of oat B-glucan. After 12 h the small intestine tissue were collected. Western blot was used
to detect gene expression in the small intestine tissue injury. Results 1) Oat B-glucan reduced sepsis-induced small
intestine injury,and reduced the TNF-a, IL-1f and IL-6 levels in small intestine of septic rats. (2) The expression of small
intestinal injury-related proteins such as Bax, caspase-3, Toll-like, apoptotic genes FAS and FASL and NF-kB were
significantly increased ,and Bcl-2 expression was down-regulated in the TC group. (3) The expressions of Bax, caspase-3,
Toll-like, apoptotic genes FAS and FASL and NF-kB in oat B-glucan-treated rats were lower than that in the septic rats,
while Bel-2 expression was higher than the TC group. Conclusions Oat B-glucan regulates the expression of small
intestinal injury genes in septic rats and protects the small intestinal epithelium against sepsis-induced injury.
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FAT I O i 3 2 e B A A 2R A R 19 B 3l [N
FU R I Y A B 1 R K B A
T AN ) 34 4 W SR, A ML IR BE L Bz A2 T o I
RNV L 2R M A R v TR L5t 07 , i U G
M FEVER N i R T RE A2 A0, o 18 A0 b LR R
LA ATRER 22 e 1Ml & AR AT A4 AL, i 4 B 4%
SiE [ B 2% A fE ( systemic inflammatory response
syndrome , SIRS) i ¥, e EE A5 & 248 B DI RE
B i 25 A5 AiE ( multiple organ dysfunction syndrome,
MODS) , #EZfa KA ' BT RE R iR 2
WREEAETRT T P O B A I, AR TS 80 4R
AR, A h el A Bk A MK 22 i 35 K 1 B-
R AR 0 1 PR PR I (B R
Frlis 75 T, X i L D 5 5 TR AITSE AR D, A
e, FRATEE S, R B FEAE SR, BT ST e A B SR
Xk /N AT R R PR TR R

1 #eFnrE

1.1 SRz

60 HIETHE SD HEMERE,6 ~8 Fil, /A 280
~320 g, g AR R S G S M 4R A3 [ SCXK (M)
2015 —0001 ] [ SYXK ( i1)2015 — 0001 ], 3 H iR
A A O Ak BN R, I LM 4 7R A 25°C A1 55%
(AR B
1.2 FERH

T 3 7 &5 . Trizol . PCR X 7] & W H Promega 7y
Fl;Taq 2 & B . RNase inhibitor ) H TaKaRa 2\ ] ;
iR PRAE A T o (tumor necrosis factor-ar, TNF-a) | [
A 22-1B (interleukin-18,IL-18) . H A il /> E-6
(interleukin-6 ,1L-6) \ELISA {55 &4 H 3¢ [ Pierce
INA] P  Bel2  Bax | caspase-3 .\ FAS [FASL  p65 .
B-actin F11 TPB PRI [ Santa Cruz,
1.3 EWxH*E
1.3.1 fliede B-A M RO $ I

LD 7= A i A 8 5 LLIVE A AR B 1 98
VEVIBIE R BT B ALk . M 22 JFURE 28 417 45 JE5 93 AL 4 25 ke
A FR BN oy, WOAR Bk B2 O Moy o ik 9 ) v B o5
FH. R4 Bhatty'® F1 Ahmad'® FIF iR i 7 3%, It &
R AR IR 7y T B R, AN TR AR TE T A
VR 9 108, pH 7.0, 3 3 5 i R K A B ]
(HCI,pH 1.0,80°C ) , \HIHH 4 B W4k 45 45 40 1
A B-HI R T B-H RIS, KT
B B AT ENT 3 d, Il A R TR 4

W33 AOAC B 5 J5 ¥ 995. 16, ffi i il 2 ik 7 &
(Megazyme International , Bray, Ireland ) ) 5 4 Fj £
ai AL B SRR A i, B 2 R OGO
(SEC-LLS) iy R HEBH o i 2 I . 3-8 AR 5 1)
Sy A, L EG S Uk I R T
W AE 121°C R E 2 HEAE PO AR E RS T8 S h
I F B 4R R S 7K 43, ] Ubbelohde B4
ER T 7E 37°C N IE 45 B-H SR W R R
FE[n], IR IE Huggins T RIEATIIE . 3% (w/v)
e B-H TNV AT 0 AR 2 I i, 3 2o A A
BT IE AR (4,20 mm) B 52 5 0 78 284X ( TA
Instrument , USA) M &K B, 3F HAE 37C AN 0. 1/s ~
100/s HY5Y U)K T A TARE BT VT HUR 4
1.3.2  SEEesrdd S5 ab s

60 FK BB ML/ 4 IE # X R4 (NC 4, n =
20) , SEEGXRFHRZH (TC 4,0 =20) , ek -7 R ZH
(Oglu & ,n =20) . SCHFIHIE N MR SE 3 d, TC
Y1H Oglu 41 L CLP 3517%) g 57 Jfe B3 A AR Y, A
Ty S R BT S iR (60 mg/kg, WLTE ) IR, 4D
T [ 5 DO i e B L, Bl TR AT — A 2
em VI, BEEH W, £k 2 10 B WA i, A 18 54t
SLEI T IR, B D 24 K i A AR I
BRI R JG S ED 30 mL / kg A3
KT SRIGHE SR E N . Oglu A28 FE S 45
T 3% 1) Oglu I, WAE SCHR 45 T AS [ 37 47 500
mg/ (kg-d) ;1000 mg/(kg-d) ;2000 mg/(kg-d),
TC 207 LIKEER K R 57, S8 12 h J5 =4 73 Sl Ak o
10 HRR" B 4l K R A /Nm 8L, 5k 3 3
g7 — o ZR IR KRS B T 2 R EE b i 17
R ELD) g —3R 4 0. 9% A= FER K 10%
e BE AT 32,3000 /min B0 10 min, B E T,
BURTWAE A, F ELISA 3355 &G 4 5E K F TNF-
o JL-1B8 B2 TL-6 440 SCHk , LA/IN g Rl IS B4 475 %
JONE P BN B REAS R
1.3.3 RNA $2HU55CHE & PCR

SRS 2 B PCR 4G gy 1 21 2% 400 i Ji 411
Toll ¥£3Z 4K ( Toll-like receptors, TLR2 TLR4  TLR5
TLR6) 3 [ £ ik, BIKE i 4L 23 i A1 3 e, R
TRIzol & 71 42 B0 M B RNA, I8 H % 5% 5% o
¢DNA, JiTA 10 mmol/L 1E A5 ¥ LL K SYBR
J&i (Invitrogen, Carlsbad, CA) , 3R} 5E & PCR T ABI
7500 bHEATY R, §HE S5 94°C FAE P 10 min,
RS HEA LT 35 ME#:94°C 1 min,58°C 1 min,
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72°C 3 min, AHFFEH G : TLR2 ; forward
5'- GCTCCTGTGACTTCCTGTCC-3", reverse 5'- CCG
AAAGCACAAAGATGGTT-3"; TLR4: forward 5'- AG
GCAGCCATAACTTCTCCA-3', reverse 5'- GGTTGAG
TAGGGGCATTTGA-3"; TLRS ; forward 5'- AACGCTTT
GCTCAAACACCT-3’, reverse 5'- ACCCTCTGATGGA
CTGATGC-3"; TLR6 : forward 5'- ACTGACCTTCCTGG
ATGTGG-3', reverse 5'- GCACCACTCACTCTGGACA
A-3";B-actin, forward 5'-ACC CAC ACT GTG CCC
ATC TA-3', reverse 5'-CGG AAC CGCTCA TTG CC-
3, BERLI2 MR,
1.3.4 FHH$EES Western blot 737

X Western blot # Il /)N ig 2H 21 Bel-2 | Bax .
caspase-3 \FAS Fl1 FASL J& [H iy ik DL J NF-«B )
A, RISR A Pierce $2AEAY IR G 42 B B 2R
FIFIRZA I, I HR B Rm A SRR 2 x
SDS FREZE PP R 5 min, B 20 wL & HH T SDS-
PAGE,, HITKSE A5, 4 G Hp e B 21 A 2 21 2 3K I
o H5% Bisikr = B 2 h, 5, AR R
Bel-2 Bax ,Caspase-3 \FAS |FASL DI K p65 1% B-actin
8 TPB —# ( Santa Cruz)4°CHF R 17 , 7K H ECL
6 ( Millipore, Billerica, MA ) | & % ( VL Chemi-
Smart 3000, Viogene Biotek, CA)
1.4 HZitFEFHE

FH SPSS 21. 0 B PF AT BRI S T, S K

5 i-w

FHF- Y% + ARiEZE (x +5) TR, 4L 1A FE 3R ik ~7
FEAS ¢ 156, LA P < 0.05 NESH BEFE.

2 #R

2.1 RIBHAZ

I B2 3 M7 S R IE H AL R IS 3 (| 1 A)
RBERELL b B 200 6 (R] B 34 K, 96 b B 40 A
BRoss A A b, SRR R HE KL, R R
AfriE (E1B) , M, fEHERE B-H R M4l
w0 i ) R AN A /D B XS R, B R A
M s, e tEdn i (E1C) .
2.2 BHMNFHALARKEREFKFELLE

JHe 75 0E 20 /N 4L 40 TNF-o TIL-18 B2 TL-6 7K
R T AR R N HR AL S B R (P <
0.05) ; ek B-HI RAEAL & T IEH XTI (P <
0.05), (£1)
2.3 JBHENFRGHEXERRIE
2.3.1  FHEZ BRI EEEAE K BN 42T Bel-2
1 Bax B 1A M50

SRR R AN, MeBESE4H (TC 4H) Bel 2 45
FI2635 T, Bax FRIKHA W60, #6324 M Ak 1
J&i Bel2 FE A FIH, M Bax EHFE X TIE, I H
BEFHEZE B SR AR BB n R A, W 2,
2.3.2  MEE B BB XM AE KRN i 4L 4
Caspase-3 i bR IK 152

A KT IR B e AELL ;€ Oglu 41,
1 Uz HAH LR AR (Bar = 100 um)
Note. A ; Control group ;B :Sepsis group;C:Oglu group.

Fig.1 Histopathological examination of jejunum in each group. HE staining

x1

FH/NHHL TNF-o IL-1B S 1L-6 K- ( pg/mg)

Tab.1 TNF-a, IL-1B and IL-6 levels in the small intestine

AT T A WA Al Tk BT
Inflammatory factor Control group Sepsis group Oglu group
TNF-a 1.02 +0. 10 4.72+£0.44" 2.80 +0.31**
IL-1B 0.19 +0.01 6.26 +0.71" 3.79 £0.23 *#
1L-6 0.52 +0.01 5.89£0.78" 3.9220.27**

W S IER X RALILEL, *P < 0.05; SMTRIEA LS, *P < 0.05,

Note. Compared with the normal control group, *P < 0.05; compared with the sepsis group,*P < 0.05.
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5 IEH X AL A H, M BEAE 4L ( TC 4) Caspase-
: 2 3 4 > 3M I RILW W NG N, A - R OB b S
Bax R - e - Caspase-3 %E%ﬁ?ﬁ%,ﬁﬁ%ﬁgi B-%%ﬁ?ﬂj%
ST PR . L3,
Bol-2 W-— S A S — I 3 4 5
Caspase-3

H:1:NC 412 TC 41;3: 500 mg/kg+d Oglu 41;4: 1000 mg/kg-d
Oglu 44 ;5:2000 mg/kg-d Oglu 4,

B3 FAKB/NHAL Caspase-3 iGtbEE
Note. 1:NC group; 2:TC group; 3:500 mg/kg-d Oglu group; 4:
1000 mg/kg-d Oglu group; 5:2000 mg/kg-d Oglu group.

H:1:NC 4;2.TC 41;3:500 mg/kgd Oglu 4 ;4: 1000 mg/kg-d
Oglu 41 ;5:2000 mg/kg-d Oglu 41,

B2 SAKRBNMAIHL Bel-2 Ml Bax HITHIA
Note. 1 :NC group; 2:TC group; 3:500 mg/kg-d Oglu group;
4:1000 mg/kg-d Oglu group; 5:2000 mg/kg-d Oglu group.

Fig.2 Expression of Bel-2 and Bax

Fig.3 Expression of caspase-3 in the small

proteins in the small intestine of rats . . .
intestine of rats in each group

A 1.8
1.6F *
1.4} #
#y
= - 12+
o)
X % 1.0}
52
Z & 0.8F
2 E
E o6}
04r
02
0.0
1
B
4,000
5 3.500 ! e . = — GAPDH
Q Pl
§ 3.000 P — — TLR4
172]
()
5 2.500 TLR2
A ; ' TLRS
g 1.500 7 y
o / TLR6
& 1000
0.500 -~
0.000 200 —
0.00 3.00 6.00 9.00 1200 1500  18.00  21.00 2400  27.00  30.00  33.00  36.00  39.00

FEFRHL (Cycle)
T A SR BN H LI SN Toll FESZAARIA ;B 2 € it PCR U 3G 45 1 IEH X HH2H ;2. Me#EE2H ;32 500 mg/kg-d Oglu
2H ;4: 1000 mg/kg-d Oglu £ ;5: 2000 mg/kg-d Oglu 4, ; 5 IEH X BRAIAI L, *P < 0. 05 ; SMEEAAA L, *P < 0. 05,
4 BARFNHALMMIIEST Toll #£32(R% K K PCR 4%
Note. A ; Expression of Toll-like receptor in the small intestine tissue of rats in each group ;B :Real-time quantitative PCR amplification curve;
1:Normal control group; 2:TC group; 3:500 mg/kg-d Oglu group; 4: 1000 mg/kg-d Oglu grop; 5:2000 mg/kg+d Oglu grop ; Compared
with the normal control group, *P < 0.05; compared with the TC group,*P < 0. 05.

Fig.4 Expression and proliferation of Toll-like receptors and PCR amplification in the small intestine of rats in each group
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2.3.3  MEAE BRI MR A K BRI 1 2H 2 4
JIES41 Toll F£5Z44 ( TLR2 \TLR4 \TLR5 . TLR6 ) 3t Pl 3¢
e b=l

SIEHE X A L, MR AE2H (TC 4H) Toll #£57
12,45 REWI WG IN, M B-w WML IS 25
Toll FEAZARFIE T K, I H Rl 3-8 A 7 3
I R, UL 4,

2.3.4  JHEAE BRI M AE A BRI A B O T
Ff FAS Il FASL K 23K 1) 52 1)

R RE R BN A T3 H] FAS 1 FASL 3
KW IG N e A -7 SRME T A FAS Al FASL 4
TR, BEAZ B~ SR ) s 1, Wi Rk
W, UL S,

2.3.5  MEAZ B R WX M FEAE K B/ Ms 41 4L NF-
kB p65 M IEAZ {5 A 52

JHR BERE A Y 20 v 41 i A% 9 NF-xB E KL p65 &
S I TR R B Oglu Kb PR S, 40 A% Y
P65 KB AR, 261 NF-xB 1% M2 24m ], i
YHR% N2 TBP(TATA G454 8 1) /K F T I i As
b, WS,

Fas

FasL.

—_
S
w
~
W

B-actin

Y 1:NC 4132, TC 41;3: 500 mg/kg-d Oglu 41;4: 1000 mg/kg-d
Oglu 41 ;5: 2000 mg/kg-d Oglu 41,
B5 SARE/NMAHL FAS Hl FASL ik
Note. 1:NC group; 2:TC group; 3: 500 mg/kg-d Oglu group; 4:
1000 mg/kg-d Oglu group; 5:2000 mg/kg+d Oglu group.
Fig.5 Expression of FAS and FASL in the

small intestine of rats in each group

po5

TBP

W 1:NC 2H;2:TC 2H;3: 500 mg/kg-d Oglu 4 ;4: 1000 mg/kg-
d Oglu 41;5: 2000 mg/kg-d Oglu 41,
B6 HARR/DHHL NF-kB £k
Note. 1:NC group; 2:TC group; 3:500 mg/kg-d Oglu group; 4:
1000 mg/kg-d Oglu group; 5:2000 mg/kg-d Oglu group.
Fig.6 Expression of NF-kB in the

small intestine of rats in each group

3 iFig

DR Al K e PRAJE 5T 1 & R B2 B-1 R
R I T AT AR A PR AR 20 e B SR LT
AELE D U I 5 XU R 45 o] Il AR T ) A
CAF 2N AN, B AV 7E (9 2 A, 4045 I 15
JE A PIREFI R AE A TE R R & B4
R RE 2 U 4N A I AL S, FE W 3 0 I R
P Tl B R e B RUE S M 3R aL 1 T4
Tl R A B R R R A,
HNGFNZE 7 20 M 2R 95 T BE S 1 SR Y, 3X 26X i
20 1 B 9% VR AT T BE AT B T 3 s e xR
VR IR HEHTRE S

A5 S N7 e TR A AR | TR IRk 75 i Bt
VSR B/Nz0, A B ) SRBH RE I8 e i A
V7N s B | BRI ] 80 B VT, A ik B E
ERIK B /N 4L TNF-o IL-1B 1 IL-6 7K F-
IR R, dE— PR R M B H RN
1953 FHLH, S sese k e B~ SR WE X iz 1 2y
FIE P 15 52 i 810 PR 2 9, C A B i D 2 A I
[E| B ) A N WIS, 2 i T B SR A RS 5 R
25 ISR DL [0 P 35 ) 5 PR A 3 v/ g 3 O I
W25 & R VR RS 12 B 4 mRNAM ) [RIRERR
TR e B th AP A KRN R A T,
Bel2 Kk I A Bel-2 £ IiK T, 1M Bax £ i5 It
w0 Bel2 ZR L bel-2 SRR S DY G g e
SR AR AR R Bel -2 31 H R — A
K, HETE & B 25 Fh Bel-2 Z 0% [R) U6 26 11, HE Ak
AP SR T, W Bad |\ Bid | Bax, A £ 5 51 BH 1
ML T, 40 Bel-2 |, Bel-x , Bel-w , Bel-2 BEME BH 11 40
Ml 3R C GRS 240 o7, DA T i 1 40 A
JAT, ABETME A B-H R B T HUS , RT-PCR
7R Bel-2 ik B, Bax %35 i, Bax / Bel2 L
WA Pk, S s e B-1 S MH BE B B By 1L BB
PR/ T AR T, L e B R 7
BRI MR RN . Caspase-3 /220 I Tk
P EE LR BT DI, S A0 M #E v T k40
JItd ( cytotoxic lymphocyte , CTL) 2% 73 AL il %) B 22 21 [
BB, AL 132 B A PR 7E IR A caspase
b T AR W Ak B B JEOIR A TR Y — BOJF IR,
caspase 1% 28 [l Ji5 & A= Pl T 28 L ) )2 B SR I
B, R AN T, 7R b R AR T rh R
FEAEA RATBIE R R B, e #EREAE /N
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22 caspase-3 FIRHIMN, EETHEEE B M RE W
BN caspase-3 BYFE IR, WIS/ T /Mg b Bz 41 g
AR T, LA S0 A T A 50 9 LN A — i 7Y
A

Toll FEZ AR S HAR R S Pk S ie ( RAR %) 1Y
—REEE AR, YY) R WAL Y B
B, ARz R RSAR SRR TLR v RLRBIE AT I s AL
PR7=A: G AR 2 W b B Al 26 Toll #
AR ALY (3 A W K- g 20 (LPS) 135
F BBV, G b R AR5, 3 IR IgA o3l B
DALt 7 R 2 RO P K, DA T 2 a2 g e
BEIRE' ™ e b R 4 A Rk ) [ A 2 40
W1, TLR2 DMK 3656, W b Bzl o FLAE RS i
PR, SAEAN A PR 1~ YRR RN 28 M A0 M 1) B A
Z: RGBS 5 RNV, IR A RE 1 1 0 W oy W 5
MEEF /MR Toll #2324 2 4,5 19 HYFIEW]
SN MRERRE /N RS IR AE RAE RN, TEAS
WFoE T, MR FEIE K B2 A 21 40 Toll FEZ 1K 2,45
PR RRZH B R 1, i AE e 2 3-SR
FIBTRE, 7 T e B-A SO0 v At 5 BUW 26 1K
TLRs FYIK T [ b HAR 55 S s 15 AR ol ss3 , AT
IR T R A AE

Fas/FasL 1£°4 7] B8z J5 20 240 M ) 12 9 15 5 3%
2 AL B A T b B A0 0 e T e
TR T AT T IR EL N
21 Fas/FasL Fe [ F kB a0 | e B-45 A
4 Fas Fl Fasl 8 T 5L B Rk B 5 M, Bl AREAZ B-
T SROME R S 3 R A0y T AW T AR
PP R e B SRME T LAVA 15 i 1 Sy SN, & o
e B~ M 1) 0 K ) el 400 i PR 185 5 1) o 4
Fa G SN0 e - SR Y /) BRUE s 2
Ji b B0 N B B NF-kB R S0 , R 52 7 /D
Pty (900 ), AR TE 25 W rh R B s >, AR
FUMEREAE A B 20 v 40 A% N NF-kB W22 p65 5 fiE
B S g, AN [R) ok B2 e 22 B~ SR AL B | p65
IO RAG , B NF-wB TG PEZ B,

25 BPIA e B ME R 1 A [ i AR 4 o)
SN RN 7R N S RN TS BN & i 7]
EARAP T, {H 2 a0 7E 3l W) AR Th LS 20 /Y i
A B IR i T8 G g% 1 5 e 9 i AR TERTI, DA
BN P TERLT #7220 PP AL

S 3k
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