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[(FE] BHr BT E IR NMasin R (NEC) KBS B- i -2 (BD-2 ) FiBATH I .
Fik B 40 R RIEH XL . BUSAT B AT RRZL . NEC AR AU AU T4l (n=10) . RAHHE + %
Sl + AT MESRE BT AT, NEC AR UL AT B ek BE 4 RSO T B 2B 7 A H VA RIS 28 18 A T AU AT 3
BRI, #2523 d. WHESHKERBRHAL TOUE PSS XA E STV 5, R epedl
LU . qRT-PCR 3543 BRI A2 K BRIl BRI 22 v BD-2 25 11 J mRNA (335K, 58 NEC R4
oA T4 43 0 i T AR R G B . RUEFF BE BRZ . RUESAF B T 32H (P<0.05) 5 RUBCFFE T T 2H 1) i e 4
P3P 3 iR 1 1E 5 X HRA AU 6 BRZH ( P<0.05 ) o 1E 5% HRZL BD-2 mRNA F A8 [ 1Y 2R b (IR T B0 A i ) R
NEC B2 FUBUEFF I T 4] (P<0.05) 5 MUEGFF B IREL BD-2 mRNA KR 345 T NEC #5881 20 Fws;
FFRT 4L (P<0.05) 5 SUSEFFE T4l BD-2 mRNA M A FRIAR T NEC 4] (P<0.05) . &8 SUEFT
WA SRR MBS L BD-2, JLATRE@AIIG N BD-2 M3k MiIsde M i RAE R, R4 KB NEC BERI Y
PR E [ PESRILRIZE, 2018, 20 (3) : 224-229]
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Effect of Bifidobacterium on the expression of B-defensin-2 in intestinal tissue of
neonatal rats with necrotizing enterocolitis
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Abstract: Objective To study the effect of Bifidobacterium on the expression of $-defensin-2 (BD-2) in intestinal
tissue of neonatal rats with necrotizing enterocolitis (NEC). Methods A total of 40 rats were randomly divided into four
groups: normal control, Bifidobacterium control, NEC model, and Bifidobacterium treatment, with 10 rats in each group.
A rat model of NEC was induced by hypoxia, cold stimulation, and artificial feeding. The rats in the Bifidobacterium
control and Bifidobacterium treatment groups were given Bifidobacterium via the gastric tube after cold stimulation
once a day for three consecutive days. The morphological changes of the terminal ileum were observed under a light
microscope and the intestinal injury score was determined. Immunohistochemistry and qRT-PCR were used to measure
the protein and mRNA expression of BD-2 in the ileal mucosal tissue. Results The NEC model group had a significantly
higher intestinal injury score than the normal control, Bifidobacterium control, and Bifidobacterium treatment groups
(P<0.05). The Bifidobacterium treatment group had a significantly higher intestinal injury score than the normal control
and Bifidobacterium control groups (P<0.05). The mRNA and protein expression of BD-2 in the normal control group
was significantly lower than in the Bifidobacterium control, NEC model, and Bifidobacterium treatment groups (£<0.05).
The Bifidobacterium control group had significantly higher mRNA and protein expression of BD-2 than the NEC model
and Bifidobacterium treatment groups (P<0.05). The Bifidobacterium treatment group had significantly higher mRNA
and protein expression of BD-2 than the NEC model group (P<0.05). Conclusions  Bifidobacterium can induce the
expression of BD-2 in intestinal tissue of rats and reduce inflammatory response by increasing the expression of BD-2.
This provides a protective effect on neonatal rats with NEC. [Chin J Contemp Pediatr, 2018, 20(3): 224-229]
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B L IR BB /N 1 45 B % (necrotizing
enterocolitis, NEC ) J& #7142 JL B & UL 1% 3090 P 1
BfEEAE, ARG RER, BoIL—-HEE
NEC, FEAEHE Ik 20%~30%" . T NEC KKK
PLEIIA BTS2, oA sk Z AR BiiaHE. H
T TA S 10 T8 TR 2 A R i 3 B 988 1 285 R ZE. NEC
S22 K AL s VR P B- B E -2
( B-defensin 2, BD-2 J&—Fh NI/ N FHU K,
P iE G RE B AL 5T, BD-2 Ik T RS
S5 R R AR O Wi A B T4
FepE MRS B CEE, 25l e KL
i PG R T M SR AR I 25 2E TR B VA NEC E
AT RS BRI , AH PRI AR ™ B
FFRAE A ARG e B s AW 2 —, BHAV
2 TR RO RN A BRSO o A SR BT A2 K B
NEC 81, 257 USRI T 78, Al 2% 41 1 18 20
ZUR RS . BD-2 8 M H mRNA 335, R}
BD-2 7£ NEC % H # A F LA BSOS AT B % i 3
BD-2 FIKFEM, MoK PR SUB AT TR X
ERVERIALE] L hilm PRIV 45 42 B B 6 NEC 42 £
FBEEA
1 #REFE
11 KBk
#r A 1 H % Sprague-Dawley (SD) K B H #r
VLA B R ERe st A PPl S o SCXK (#)
2014-0001, K ERACELA (SEEPHERF A F], 45
MFG20151030) ; RUSAF R T8y ( BiginfEs:
WSl A BRA ], W 1.5 % 10" CFU/g) 3 —Pi:
RPURE BD-2 Z i BEfiiR (Jdbat =R YHoR
AHRRAT, 5 0A101369580) 5 —di: Fhifk
i 1gG Piik - R E AL G2 R K (Jearh
B EYHARGRAR, #5: K152411G) ;
T @I ( diaminobenzidine, DAB ) (dbEiH
KaH AP ARARAF, 7. K175914A) ;
RNA $2 00 & ( B A=) TAA PR A,
H5: GK3016) ; wWifkspilfl e ( KiEsEY T
AR, B85 : RRO36A) ; i PCRIRF&
(JEERRAMBEARAT, 525 FP215)
1.2 WK ST4HE

HF 40 HSD B Az K BUA% 55 Rk AU Rk BEAL

I3 R IE R B . OBUBLFT RN R . NEC A AL ZH
FOBUBCAF B T4, B2 10 Ko 1IE 5 X IR
MU FF PR B AT 28 B B 3% ;. NEC B0 21 XU,
FRR T B 2 N THEFRCELE, B 4 h 3R 13K,
HXKAEE 0.1 mL, FERIEHN 0.1 mL, HARAM
0.3 mL.
1.3 1EBIET 54018

K B + v I+ N TR A R ST
NEC #5588 V!, NEC #5820 FRUSFT18 T FiZH SD
B R BB B A, FEARIREE <1% 1Y
R 1 min, BUBFHREZ ERIFIE , A 4°C
PKAR N I 10 min, K 2K, 223 d, W
TR X B 2R R AU A A T T4 A A H R S 2
BT ARUE AT B, RSB AT B 45 24 35 FHOUEE AT 5
HTH (1.5%x 10" CFU/g, & HEMEFHE .
AT B P S B AT T ) 1 g, JIMACE] 10 mL ARFL
s, WREEH 1.5 % 10" CFU/MmL, BRHEH 11k,
HLE 3d, IEHXTIRAL . BUBHTF B IR AIANT Tk 4R
FA AL B, TF B 6T BR 21 DL %5 A B3R K R AR
PHATHEE . BERMEEA AL SD B A KR — i ol A
JE R L
1.4 BEELREFRE

A 96 h B[l & 0 B Ml e AL, 48 4%
FH VA R T . K . A . W) | oy
A -2 (HE) Jeft, RS 045 4 KR
NG LURATIITSY . #5218 Nadler A7 1743
04y MERYTEIER; 14> FETESREAZ
RIS 257 BT RoEA RPN E, ok
BRI T ZRUZAKM; 34y BT ESEA)Z
HEESE, AT T EMUUZE KM 45
REAEIR S, Vo= 2 41, 278 NEC FHE
1.5 SREHANZLEEKN BD-2 Fik

BORB A E . YA (4pm) o R
KA LU BIHS Y] F, SRR £ 2% vh
W (pH 6.0) SEMEEHU, Hhn 1:100 FkEm—
Pt 4CURFE B L (JH PBS 28 0P AR B — B fE
PIMEXTIE ) |, #5 = %3E, PBS whik; i ¥,
37°CHFE 15min, PBS #PE. DAB b &4, 75
KREGY, BKEWNEE R, MikpEdaie F
BEDLIERE 5 A A B O EF AR, I &5 SR k45
2. BD-2 FIRGEACR A ok, DAk
5 E 25 A PHAE AN M A B o L b AT 1A P e fa
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SREE D Z AN R A Qe R B AT ROE A B H AR A KA,

oy TTMREER 04, BiHCh 147, RN
24y, HER 34 FHYEAME 2 0~5% ¥FR
0 4%, 6%~25% VF N 145, 26%~50% VA 2 41,
519%~75% V£ 34y, >75% PEHN 4 5 Fc2 BD-2
IR DA A 4 A 43 b5 G £ 5 B2 1 DF- 53 AR i
TR 0 WA (=) , 1~3 4 A5 M, 4~5
Iy AR EEBAYE, 6~7 43 A bH
1.6 qRT-PCR i%#ill BD-2 B mRNA FixKF
i FEORNA 42 B 77 65 150 B 45 48 B i 21
41U RNA, # I RNA % J& 5, i ] PrimeScript
RT Master Mix 30 % 5% i 7] & 8 mRNA K2 5% 5% i
cDNA, £ H 89 3£ K L) B-actin B N Z, 5|1
8 IE X 8% N 5'-CTTCCTTCCTGGGTATGG-3',
X B8 N 5'-GATGTCAACGTCACACTTC-3',
A B BE 77 bps BD-2 19 51 ¥ )7 5 1E X BE K
5ACTGGCGGTTTTCGACAGAT-3', [ X % N
5-TGTGCATTTTCATGGAGGAGC-3', A B K
F 124 bps o H SuperReal PreMix Color (SYBR
Green ) & PCR {5 & 17 3L %6 6 22 & PCR,
SR Z 20 uL, fu45 cDNA 8 uL, 10 x PCR i
W10 uL, ERGIMA 1 ule ROV AT 50°C T
3 min; 95°CTIZEYE 15 min; 95°CZEME 10s, 61.5%C
Bk IFIEM 30, 40 PEFR, 45 LL 27000 kT

Bﬁ’ i

1

BHEKXRAARREEET CFAM -

@,

1.7 FHitESH

I SSPS 22.0 GEiH AR X EAE A TS 20
B, IESATHEFERI DR £ PR (R+s)
Hon, ZHEICECR BRI R 22508, 41w
P HE R T SNK-g K 35 IE 25 40 A 1 1 B R
i i (U pifalie ) RoR, 240 Bk
Kruskal-Wallis A ¥5, 2H 8] 9 EL 3R FH Nemenyi
K, P<0.05 N2E5e A geit2rm o

2 #R
2.1 NEC =B aJiEMm

P B ZE BT AR R U BE (B 2100, A iR
PE, BNEER, MEELSHIER . NEC BRI
KREBHL ISPV R KT, Wik, mEEE
WERZLURE, WAL, EEKM . TR B
Ba I AN [A) R R 1) [T A )2 -5 LI 90 8 A B
TR RBMIEIRIE, IAHEZIZEAL , JAE IR
XUEFT B T AU E T ik S8 TR NEC A2
B, W RGOt R, Bl
W EER T K M SR, AR S B IRV
TR AT W, DLIET 1,

x 100) IEHXIRAL (A) - RIS EE SR, MR

PRHEZIRLIN , LS | BEBE R 28 | WA TRk, DUZ S8R WU IR X R (B ) SIEH X BREAIRL; NECHRIL (C):
PRBIRFEMLTE | Bk, WA ZFINUZ 085 SO TI02H (D)« WA SRR N 2 0] WAZ K b 7810, FR4r 9B 7E AE

22 MBEHALAREBEEYT

KA IER ORI LR 2ZE R A ST R
X (P<0.001) o #FE—LPIP L, NEC BRI
TE AT VE 4343 300 v 1 1B 6 B L XU AT % R

H, WU TR (P<0.05) ; RAUEAF# T4
F14) i T A5 405 D143 T 1 ek R 4 R KU AT 7 6
2 (P<0.05) o $E/RAUEFF X NEC £ ALH A}
PYEH, W 1,
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F1 JBAEFEXRFERG TS X EFELR BD-2 FikKFELE
21531 n SRHITESY [M(Pys~Pos)] BD-2 8 (x +5) BD-2 mRNA (x + 5)
1EH X R 10 0.50(0.00~1.00) 0.7+0.5 15+0.9
UEEFF BR X HRZH 10 0.00(0.00~1.00) 5.9+0.6" 254.1 £ 57.1°
NEC FiAI4] 10 3.00(3.00~4.00)"" 2.6 +0.6" 35.9+9.7*
MU P T T 10 1.50(1.00~2.00)""* 4.6+0.8" 025 +21.1*
H(F) 30.277 (404.527) (113.888)
Pl <0.001 <0.001 <0.001
e a R SIEHEIRAL S, P<0.05; b /s 5 BT HEXBLL AR, P<0.05; ¢ /"5 NEC BRI R, P<0.05,

2.3 HBEFEKXRFEEHL H BD-2 mRNA HIFRIE
%41 BD-2 mRNA Fik/KF L2 A 41t
B (P<0.001) o HE—LPAWILLEL, 1E& X4
BD-2 mRNA A4 k1 T BUBE AT 5 X R ZH . NEC #5
T AR AT B T4 (P<0.05) 5 AU FT R X R
2l BD-2 mRNA (#3345 T NEC B2 FUSUEL AT 18
T (P<0.05) 5 WEAFE T 141 BD-2 mRNA
235 T NEC B4 (P<0.05) . W3 1.

b

2.4 FBAFEKXREFFE BD-2 EEMKIE
A4 BD-2 AP EERIN LR ZE R A 51T
RN (P<0.001) o LR LLEL, AUEATE
X2 BD-2 1Y 3K T IEH 4 R4 (P<0.05) ;
NEC #AI4 BD-2 ik s TIEH X AL, (HART 3L
B FF TR X BE 2 (P<0.05) 5 XU AT + 4l BD-2
()28 35 5 T 1E 5 X HEZH A NEC BERIA, {HAR T
BTN (P<0.05) o W1, K2,

S &
Lt 00 8

B2 SEARLFERNBD-2 ERAMERRRROFALFAIRIE (DAB, x400)

TE T B2

(A) : IAZIE B ANMAT BD-2 55 FAYER A WUEATHX IR (B) . BD-2 s fHERIA, Sy rEadvReikorfi; NEC
R (C) « TESE. R A BD-2 S5BHMERIL; XUBAF IR T34 (D)« AR b S BTs A BD-2 T3 PP 6

BD-2 HMERA AR

3 it

R B bt MUARSE e (M AR 52 ) L B
SRR (BB ) | e hrr (S 2 L 5
PEN T ) SFHARL, o 0 5 o s 1) Tl A 2 o S
Tt & A o BESE A =1 BD-2 2 Ji i g Bt B 11
RSy, S5 W S R G I I 1 A
BENL & SN, BD-2 HA B 1Y) i YU R . U
. PURBEAR S A A A . BD-2
WRIKT M. WiE. A, FPUGE ., W IRIESE
LR, TelmiE T i RE R AR,
AP O T A AR R, R R AE I
BD-2 FhHE M. = LI B AE G BE D REAR LA,

Hofi 38 TR T 56 R T 2R e O R & 1 4=
Z2 B Trend % "HRGE THRALN S EEE M B-
B A 2 o A L B R E . R LB
Il BD-2 S TRAIL, $AN R ILE A K
WL E B FE R PR R 1, B9 R RS BD-2 1Y)
TEAZESE AL i Asgm, A5 T% %
YIRE, Bt/ BD-2 & il fik, % BD-2 A~
JE AT RERE IR P2 LA R NEC (XU ", Campeotto
2 WS s NEC SBJLZE(E P ) BD-2 T+, A
JimiE BD-2 FH @ vl 4E A NEC B2 Wibr &, H
Jenke %5 " HFSE KB NEC LA E K BD-2 1Y
Tk, MEAE NEC H TR, ARFREER R
BD-2 2K F-RIA TIEH KERBELAL T, 5IE
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FOXT AL LA, NEC BRI ()73 BD-2 ik T,
$278 BD-2 25 NEC [ & e, NEC B} BD-2 &
REA T, AT EIREA R, SBUEFE T
THY NEC £ BD-2 /KF-i5 T NEC i8I, i
e B AG AR R S, FRILAT UL, BD-2 ik mA
JEJE NEC RA KR EZRA

Tl A V2 EEAMYGE, iy
g 288 B I3 I 14) 56 B 1 LA B 2 5 i ) B R
THE MBS L4 NEC, NEC FETEME MR &
P, F il o RE SR LS NEC 5 E (0 & R L 2
— OV P TE VN 25 28 TR AT REAE B TR AR NEC XL
W, AHILUIBAVE HALE v AN TS, SRR 2
ML & ORI B T R /R, b A 4 SR 8l A 4
Y5 B A SN | 15 260 M o B S S L BN 3 D AR
IgA ARG, ARHERE AT RER & B A E
SRS, R A REE 5 F AR
o PR R, AN 35 248 T IR T VE F AT BEAA v 2 A
BB R A AR BT R G TE R E R . AR &
B NEC 5 A\ 7 18 B RE 5 18 £ 18 e 2Z 18] 1 f
DR, M BD-2 19S5 1l w2 s
e, WA A s 32 I s AR i P
MU B e AR e R 25 AR 22—, il
UL T B i 45 25 28 Wb, & NEC & Bl il
(B 2 P FEAHIEGT Y, e UL AT TR A
BD-2 195235, HI ] qRT-PCR Fil # 92 20 4k 75 15 24
6 I 21 78 0 AU AT ) NEC 738 BD-2 mRNA K
FEARIKFEE T NEC A, HiEiibigT
NEC BERIZH , 4 XU AT 8 1175 5 BD-2 194 1
1M RZAEGE R YER . YA BD-2 AR
BRI, Habil 5 V5T & BRFLERFT I Shiora
PRV R 205 5 BD-2 £, SR FLARFT IR MS15 b
Hma BD-2 19 24E i, BD-2 JE PR U] vk i 5 ik
RIS A T, BF9E %W p38 22245 i%
L3 1 RE (MAPK ) | KB i 85 P 8 i A i 5%
ST kB (NF-xB) &% 8% T i 55 AT i d R 30
B R 090 b Rz 40 = A4 BD-2 75 19 P10 Lewis
2 VRIS S B0 IR K A AT SR HE R T s
Fz 4 BD-2 6357 4% NF-xB. p38 MAPK F/1 c-Jun
GIEA S DR W H AT EZAh BD-2
TG NF-«B {5538 0, AL s
A W R0 i R 98 B 4T 9 SR A A 2L 1) A2
R A — NF-xB S5 S 1306 — BD-2 R A A

LG — BD-2 BRBEOE, FoRItEiE, &
ik B9, BD-2 mRNA Hghn >,

Zi LTIk, AWSEERY] BD-2 ik AR E NEC
RAERBENHERE, 25 NEC WL, M
CFF R AT |38 BD-2 Rk & X NEC 14 /1738 {4
PHYEM . BD-2 AR Z Hiwig, 24wk
R BURTE AR H A 20, i SR G E
(1) 2 A= AP S IR HLA N IEME BD-2 3R3KK R NEC
BTG SR AR T
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