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Abstract

AIM: To investigate the effect of sodium butyrate
(BTR) on small intestinal injury following
intestinal ischemia-reperfusion (I/R) in rats.

METHODS: An intestinal I/R model was
developed by superior mesenteric artery (SMA)
occlusion. Fifty SD rats were randomly divided
into five groups: a sham group, an intestinal
I/R1h (I/R,) group, an intestinal I/R 4 h
(I/R,) group, an I/R + BTR 1 h (BTR,) group,
and an I/R + BTR 4 h (BTR,) group. After
induction of intestinal I/R, BTR (400 mg/kg)
or normal saline was subcutaneously injected
respectively. At1h and 4 h after I/R, intestinal
mucosal blood flow (IMBF) was measured
by Doppler ultrasound, and blood samples
were taken for measurement of tumor necrosis
factor-a. (TNF-a) and diamine oxidase (DAO)
activity. The samples of intestinal tissues were
harvested for measurement of microvascular
permeability, tissue water content, and levels
of myeloperoxidase (MPO), malondialdehyde
(MDA) and vascular endothelial growth factor
(VEGF). The pathological changes of intestinal
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tissues were also observed.

RESULTS: Plasma levels of TNF-a and
DAO, tissue water content, microvascular
permeability, and the intestinal levels of VEGF,
MPO, and MDA were significantly elevated
and IMBF reduced in the I/R, and I/R, groups
compared with the sham group. The levels of
above parameters were significantly reversed in
the BTR; and BTR, groups compared with the
I/R,and I/R, groups after I/R injury.

CONCLUSION: Sodium butyrate inhabits
increased inflammatory mediators and high
microvascular permeability and protects against
I/R induced gut injury in rats.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Sodium butyrate; Intestinal ischemia-
reperfusion; Small intestinal injury; Microvascular
permeability; Tissue water content
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BB A PR A 75 W06 2238 8 i a8 3 3 st
PERIMED A 7.

1.2 7

1.2.1 5 4a B AR B & BENL Y NS BFR
ZH(Sham4l). IR 1 hZHI/R,4). IR 4 h
HW/R,). BTRT il h41(BTR,41)FIBTR T
T4 hZ4L(BTR,A), FE4L10 2. [ B b2z 49
(50 mg/kg) WEREVE S BRI f5 1T I 045 2. BTR
HAMPBURH K H LW FARIFIE G, H Bk
Je A KB R K30 minfa fa J& W 5
1 hfl4 h, Hl&HURBEAL, 155 3L R0 R T i
BTR(400 mg/kg)sk SRR A= B #h K. fRF- AL
IUTFREAS I Il B B k. T B S 1 hl
4 Wi E BRI, T8RRI AL, 34T
i oRllR

1.2.2 Mafdn g R BGRE AR FEVESS] h

FITCHRCHIHE EHE (2.5 mg), L0 FFEN A7
KM N HHL MRS, WA SREA, i
LR EISE, 5000 r/min 0010 min, B 08
o e SRR (R 5 6480 nm, FEYE560 nm)ill
/NN TR S . R AR 2, o
SRS, AT T R W e
AR,

1.2.3 DN H LR A K St TR 5 B ok
BN LIS KR, BUE /N 2, FHIEAK
VLR R T AR T, B FO E TR
SPHERRAR T &, R U B A 80 C Ak #
72 h, FRBEMT S 0%, 3l &
EHAE . NHH LG KE = (BT AT E-
HET 5 0T )T HT T X 100%.

1.2.4 NpALHES IR & R KRBUVMg
LB, 40 g/LA 1 B, WK
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HE, A, P (5 um). HEJ )G, 4553
FOlympus & B R FEE X 200) F M EE
A, WS 1/R G K B/ g 4 40 3 (b 1
L. RS D) BEALIE 35K B R, TR e v oy
RGHATVESr, 059 0-1E%, fifi; 1-5
FEAD, JR R b R K 2-rh B, NBERE
SRS K IR BE, 3-EFEIR A, BN 20
H PRI S RE MR E T 4B AT, T A
A5 R R BRI v A 40 95 R
1.2.5 2 ¥ TNF-a.. DAOK-F#ml: EFHELISA
WA G MK TNF-0. DAOKT. EEDD
K E AL, 4 ‘CUKFEORAF LS, 1000 r/minEg
0230 min. B EIE S f#AF T--80 ‘CUKFH & H.
FEA%HE FRE LTS A7) & 1t B B T TNF-ofil
DAOIE.
1.2.6 /] iy 40 42 8k 3E A AL B (myeloperoxidase,
MPO). MDA#=VEGF#|: £ H K R FRE0.1 g
N, IIN0.9 mLyKA: 3 ER /K il % 10%2H
1519, 3000 t/min 0210 min, B EIEWE T
-80 CUKFHAFIM. MPO. MDA. VEGF™ %%
FR R A7) 2 1 B P AT 0
1.2.7 0N B B s 7 Al - i 280 A A1) L 97 R
FHBO 238 30 30 ORI, 3 K BRUIE B 6 T 1
TEIE, 2 5 N R B 0 AL, B P
i, BiEHEE. AAMRSR I RO B IR ER
T, B sh e, R4S s, 1088 B 3h
Hh IR B IR, R A NBPU, BPU
FoRBNLAE .

it B A TR B SPSS13.040 i A 3,
FE BRI BT A5 B 45 SR Y Plmean &+ SDFRUR,
K 22 41 18] LA 1 7 22 43 B S 2L 18] R 7 L s
ISNKIEHEAT Gi vt 770 M. P<0.05 N ZERA 5
TR

2 BR

2.1 MR IREE 0 A BFARA KRN
AR LB E . JRURSE, TRiE i
#H, RIANKELEZ0, R D0E FRIER
Yo Wik, o ETUmARRE . W, W
I, PRI R L BTRIGYT G, RN B
SELETEN . TR, BB L, Tk
S It T B T (T ).

2.2 ik R 8 E A e LR AR R T AL
H5FARMALE, BHUR 1 b4 b /Naik
I 3 35 T A2 218 K R 1 5 (P<0.05). 5

Wi £ 88

B RO E A
A #, BTRAF
&, F. EFT/R
J& AR5 B A AR
R, E. R
FACE T e R
BARYAE R 69 £
. 128 A BTR
S 1/RJE i iE 7
A5 0 B 37 AE R &
F8 5K HUh) o B R
it
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1
BTRZH( % 200); F: AR IES. 'P<0.01 vs I/R,ZH; P<0.01 vs

10 b

gl 1
5 b bf
E ol ac 1
2 = T
£
E 4 T
:
g2

0

Sham I/R, BTR, I/R, BTR,

2 TEREAY/ BRI B EE MRV, 2<0.05, *P<0.01
vs EFARLE; P<0.05 vs /R ZH; P<0.01 vs URZH. /R fil
/B, BTR: T RN

A U/RZE T B E] SUEG AL, BTRYAYT 1 hAl4 h
S /Il L7 3R 1 R A 2R 5 K e B I PR AIG
(P<0.05)(K2, 3).
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INBABLRFRIB A R SR IRAR RS A: (B TFARELH (% 200);

4

=

R 2+

X

:@b 1 q
1+ b 1T
0

/R, BTR, I/R, BTR,

B: I/RZH (% 200); C: I/RZH( % 200); D: BTR, ZH( % 200); E:
/R I/R: Bl FERS; BTR: T EREN.

100
b

80 | b — bf
S T ad -
= o
§ 60 - -
5
o
B 40
=

20 -

0

Sham I/R, BTR, I/R, BTR,

3 TERMNNBBRSINERIVEING. 'P<0.05, "P<0.01 vs
BEFALE; ‘P<0.01 vs /R ZH; P<0.01 vs /R ZH. I/R: il /F
HERE BTR: | BR%N.

Ek ey TAC BT AR K RN E I i i 3
&, M TNF-o & EADAOWEME N IE H 8 Y6 .
WHURE N5 5, /NS IR &,
HTNF-o/KFRIDAOTE B2 T, &5 R
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%= 1 BIRX\FSEMAERMAETNF-o, DAOHISZN (7 = 10, mean + SD) LR XA
B FAE FBTR
st 8 1/RJE B 4R
448 M7 BPU) [I3RTNF—cng/mL) [M3EDAO(U/L) B RA RS AR,
- AW & b 52 4
RFARE 133.76+ 13.93 563+1.15 23.56 +3.77 Yo A iR
I/R. 28 63.18+10.48" 18.63 +1.98" 47.29+11.34° pE. OB F RS
BTR.ZE 90.21 +9.47 11.52 = 1.43% 31.76 +9.34™ ﬂféﬁ‘l%fﬁ%ﬁﬁ
I/R.28 45.64 +7.42° 25.43 +1.53" 68.87 +11.93° i%g;;ﬁj;
BTR,ZH 77.77 +8.93" 13.45 + 1.84" 4259+10.71"
°P<0.01 vs RFAL; ‘P<0.01 vs R4 'P<0.01 vs IR I/R: FAII/EEF; BTR: JERWA; TNF-o:
FOEBIAZEEN = DAO: RS LS.
& 2 BIRYI/N\BBLALAMPO. MDA. VEGFHISZIM (7 = 10, mean + SD)
pari:| MPO(U/g) MDA(nmol/mg prot) VEGF(pg/mlL)
BRFAA 0.28+0.08 3.12+0.94 125.52 +10.36
I/R2H 1.01+0.13° 432+1.21° 145.54 + 11.49°
BTR.ZH 0.73+0.11" 3.39+0.92 130.72 +10.92°
I/R,2H 1.36+0.12° 536+1.15° 189.51 + 12.48°
BTR.ZH 0.97 +0.13" 411 +1.07° 148.26 + 11.46"
P<0.05, "P<0.01 vs BFARLH; °P<0.05, “P<0.01 vs I/R4H; °P<0.05, P<0.01 vs I/RH. VEGF: E
MRS, MDA: R B, MPO: BEISSE/LYIES; /R: BRIT/AZE; BTR: T ERHA.
5] 8 S5 F AR A LA B35 22 7 (P<0.05).  14; FHHEE4 hE, B0 o8 . 5 Hkii 4t
SR % i ] 5 bb 8%, BTRIAIT T hAl %, BTRAL/EFEE L hild h)g, ¥6EE 08D
4 hG /N2 R R T 5, M2 TNF-o/KFA /Nigdids. BBTRY IR G Mafifs B —
DAO3E 34 B B B 1N (P<0.05) (K 1). & B ORAP 1 .
2.4 MDA, MPOAVEGF# % 4L HD A CIsy i1 4F SR i S AR 5 5 OR3P 245
HRFARMALE, MUR 1 hdlfi4 hdl /Mg PRI SR, HDACIsil it 42 m AL 4 40
HALMPO. MDAMIVEGF/K I B3 s WPk A S PT RGBT, A R & & 1)
(P<0.05). 5 HL/RZLG RifF ] s bbAe, BTRIG Al BTRZ —Fh 414 (1 2 2 BRAL B4 1
J71 hAl4 hf5/NHESMPOMVEGE/KFH 7, A LA AP 48 B s JiE A 98 hE [ B, R
B 8 PR (P<0.05), Y4974 hJEMDAZK R S AT EEThae! ™" €45 /5 1 i it bt 2h fig 4t 35
(P<0.05)(#2). f 5 WL TR T A L 4
FEEARAG, SECEE R E AR N, IR R
3 1iE ARG Bt B SO e P2 R i AR Ak
JAE A A AR CE FRY B DR, g BEMD A FH LU MEHLAA Py AR R i AR R Y.
N R SMEER R R RS, &A% DAORMYTE LR 4 v idnic B, i
PSR EZ AN, & ANRECRH) “AFfE  KDAOIRYEMIARL, B8 I /) i 2 I ) 2 45
FRPE 7 O X B B R N R AR S B IURJG T hAl4 h, R TNF-o. Mz 4l
ARG, EEHFMTIALTHEMF. i ZIMDA. MPO/K V&, MIKDAOTE M.
ifa, mia b D Rersns, SECKEMFEMAN  BTRIGIT G, SHEmdmt, MK TNF-o.
BRI TH KM E R NEIERE, ERA DA LIMDA. MPOK T I &R, 1Mk
WA AMARFRIGE, E228 RERMNEE  DAOIEMAE RIS, HBTRAEWIH /R
TEJ 2 28 B IhRERR IS SR S AE Y, R, iR 5 /N O OB, AR /M i i st 48k, TR
UR/Mg st FIGRIEIT TAEH4EE. A& /Ngisds.
SIS AE R B R, IUR 1 hg, /Nm 280 B VEGF & — P e FERF M 1) ML A R A 22
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VEGFIRIE, sz bk I, BURE, /N
fH ZAVEGF/KFAE1 hAl4 hith ¥4 pr i v, F)
FH ¢ b 75470 71 SO Ao 0 /)~ iy 2L 23 4 . % 3
B, R ILFERETE L hAI4 hink, S i e E v i
b [FRF, FRREVED hAN4 b, NS A KR
BTG S BTRIGIT 5, N ZVEGFKT-
I A 3 5 M AN /K R 3 B R PRAIG. [FIR,
URJG 1 hF14 h, 7Nz 65 1l i & s g, BTR
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LA 383 PR R K 2, B /N i 8 1T
RN T RE.
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