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W E. 8RO REE AW Escherichia coli (E. coli)Nissle 1917 #3555 L E. coli Abbottstown I{ 7% 8 R I 5
21 d W A7 44 1 JE e B T e A HLEE . K 20 3k 21 d W A7 44 (6. 3520. 38) k) ML 4 41 (1) fa MEIEfilt H R
Xt BEZH (CON) 5 (2) IE i) I AR E. coli Nissle 1917 20 (EcN) ; (3) #iik B E. coli Abbottstown I 8 2H (EcA) ; (4) il
R E. coli Abbottstown X F I IE M T iR E. coli Nissle 1917 ZH(EcN+EcA), f P 5 ANEFEE . HAOEERE 1
KAFSE . W5 3 d BRI A 21 d IEU . BUEUY EcA Ml EcN+EcA 41 1Y B W37 5% # Fh 5 10° E. coli Ab-
bottstown, iR EcN #l EcN-+EcA 4738 KAk H ]k 1X10° E. coli Nissle 1917, RIG 4R LW R K HFW
Wi s 74 v . 5 CON A H, B IRk 1X 10" E. coli Nissle 1917 8 i 25 038 A4 K< M BB (P<C0. 05) , R AIRIE VS 26 42 5 oc-
cludin & /K- (P<C0. 05) , 1 3 [ A% 23 1 %6 2 calprotectin 28 /K - (P<C0. 05) , {35 N 3 23 o 7 B 48 (1 Al R
(Protein kinase R,PKR) ,toll ¥ 5% {4-2 (Toll-like receptor-2, TLR-2) F1 E.#% # 15 Al 7--5A (eukaryotic initiation fac-
tor-5A, elF-5A)mRNA [ 1 X} 2235 = B (P<C0. 05) , I #4125 1% 26 5 1N f%Z 2E K BBl 7 (Endothelial growth factor, EGF) .
AT 40 e A= K [ (Hepatocyte growth factor, HGF) | il & 2 ¥ 4 K A 7 (Insulin-like growth factor, IGF-D) , = M- ik A
T-3(trefoil peptide factor-3, TFF-3)mRNA {40 X} & ik F B (P<<0. 05) ; f£ E. coli Abbottstown I 7 1 W7 U5 17 5%
.5 EcA AR, H IR 1X10"E. coli Nissle 1917 fi§ 1 25 e 38 Az 4 14 58 (P<C0. 05) , AR I V5 28 B AR 1 7 — g 41
LR (DAO) 3 5 (P<C0. 05) Fil— 4 AL & (NO) 5 B (P<C0. 05) , F 25 B it PKR . eIF-5A il TLR-2 mRNA H]xf
Fk A (P<0.05) , 1 35 PR 2 W B calprotectin 28 117K P 14K B4 20 % i (P<<0. 05) , Ik 35 48 8 25 i i B oc-
cludin 2 F7K-(P<<0. 05) , B A IGF-1, HGF \ TFF-3 il EGF mRNA X} % ik £ & (P<C0. 05) . A X%
SERAETR . IR 1X 10" E. coli Nissle 1917 R BRI It 17 FF T BORE BOR BOaE 21 H W W W3 47 45 25 1 86 I 5 B ) g

ORI
F 8 254 W s Escherichia coli Nissle 1917 ;4% ; %18 J# % ; occludin;; calprotectin
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Study on the Mechanism of Orally Administered Probiotics Escherichia coli Nissle 1917

Regulating Intestine Barrier in Weaned Piglets
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Abstract: This research aimed to study the mechanism of orally administered probiotics Esche-
richia coli (E. coli) Nissle 1917 regulating intestine barrier in weaned piglets challenged or unchal-
lenged by enterotoxigenic E. coli Abbottstown. Twenty piglets with an average live body weight
of (6.35%0.58) kg randomly assigned to 4 treatments: (1) Weaned piglets were provided a based
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diet (CON) ;(2) Weaned piglets were orally administered probiotics E. coli Nissle 1917 in the test
(EcN);(3) Weaned piglets were challenged by enterotoxigenic E. coli Abbottstown in the pre-
test (EcA);(4) Weaned piglets were challenged by enterotoxigenic E. coli Abbottstown in the
pre-test and orally administered probiotics E. coli Nissle 1917 (EcN + EcA) in the test. Each
treatment had one repeat and one repeat had one piglet. This experiment had a 3 d pre-test and 21
d test. Weaned piglets in the EcA and EcN-+EcA groups were challenged by 5X 107 enterotoxi-
genic E. coli Abbottstown in the pre-test (EcA). Weaned piglets in the EcN and EcN + EcA
groups were daily orally administered probiotics 1 X 10" E. coli Nissle 1917 in the test. The re-
sults showed as follows:; Compared with the CON group,orally administered 1X 10" probiotics E.
coli Nissle 1917 could improve growth performance (P<C0. 05),decrease diarrhea ratio,increase
the concentration of occludin (P<C0. 05) ,decrease the concentration of calprotectin (P<C0. 05),
down-regulate the mRNA expression levels of Protein kinase R (PKR), Toll-like receptor-2
(TLR-2) and eukaryotic initiation factor-5A (elF-5A) (P<C0. 05) ,and up-regulate the mRNA ex-
pression levels of Endothelial growth factor (EGF), Hepatocyte growth factor (HGF) , Insulin-
like growth factor (IGF-1), Trefoil peptide factor-3 (TFF-3) (P<C0. 05) in jejunal mucous mem-
brane in weaned piglets unchallenged by enterotoxigenic E. coli Abbottstown;Compared with the
EcA group,orally administered 1 X 10" probiotics E. coli Nissle 1917 could improve growth per-
formance (P<C0. 05), decrease diarrhea ratio, decrease serum concentration of DAO (P<C0. 05)
and NO (P<C0. 05) ,increase the concentration of occludin (P<C0. 05) ,decreased the concentration
of calprotectin (P<C0. 05),down-regulate the mRNA expression levels of PKR,eIF-5A and TLR-
2 (P<C0.05) ,and up-regulate the mRNA expression levels of IGF-1, HGF,TFF-3 and EGF (P<
0.05) in jejunal mucous membrane in weaned piglets challenged by enterotoxigenic E. coli Ab-
bottstown. These results indicate that orally administered 12X 10" probiotics E. coli Nissle 1917
can protect greatly the intestinal barrier of early weanling piglets challenged or unchallenged by
enterotoxigenic E. coli Abbottstown.
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T 7% 17 2 400 A0 M TR B o AT O e 0 4 g gt B
CAFEA R LB R, 1917 4, 75 80 1 R 42
K EE P4 Alfred Nissle NP X — i K B & 1Y
TR B T — %k T BUR M Escherichia
coli (E. colid) Tk, w44 N E. coli Nissle 1917, H1f
HRN 06:K5: H1, &/ s AEFLRR 1/ 45 2E 6 1 —F s
XF e fg R B A EEAEM . E. coli Nissle 1917 #
B ZFh 554 F T U0 5558099 i (Siderophores) Fll
JNH Z (Microcins)M, EcN B & & /b 6 Fh 2k 4 Bt
£ 45 (Iron-uptake systems) , P& 4= (/N & (Micro-
cins) REA G U A 7 B 40 R . [F] B EcN ik iy
Z T A A T A T8 TR E R B R
BURE W EM. L. Grozdanov 2 B ¥, EcN B f
FRER Y g Z BE (Lipopolysaccharide , LPS) £5 #) , 4fE ]
XA g AE 5 HRR IR 0 S PR R A G IR AN

F W EcN 1427 DI RE -5 75 1 38 30 A W 00 9 445 1
i P9 40 i TR )RR G i BB A DG IS L 53 Ak E
coli Nissle 1917 33 _F A 81/ (OZ-1,0Z-2)
FIk R M b R AN Y B i e D X W T
(Leaky-gu 5 B M AL S5 R =Y 253 -
R anpet . HEG,E. coli Nissle 1917 X 31 K7 0347
¥ N S B e i i AR SR 8820, 1k E. coli Nissle 1917 %t
TSV VBT 5 A 4 i 286 55 5 I 4 4 D BIL B R L O 5 4
iH .

AT SR FH R 0 A T T B 0w A 400 Uk 5 £
B BWEFE FIR 12X 10" E. coli Nissle 1917 X154 W
FhEEE Bk M 2= W occludin, calprotectin A 4R
F 2k K15 L EE B E. coli Nissle 1917
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WHAE A 00 0 P 32 AR B AR A



80

B
3
I

E o 45 %

1 MRl5FE
1.1 H#

E. coli. Nissle 1917 Wy [ 78 [ 15 4 4 B Bl v o0
(Gt ' DSM 6601) , I 3§ A4y O6:K5: H1, B #
KWGFFHEFEEE E. coli Abbottstown NS EHAHFE T
IR K o AT B M R i T AR G i v AL Sl 0149
Kol [ o [ & B 25 & W 28 r. E. coli Nissle
1917 F1 E. coli Abbottstown [# ¥k 1E R 17 5% 35 # p
PR 9% 12 h,

1.2 REFESASKE AR

T WA JHE A A 1) i i = JT 24 58 2 34 21 d BT 4%
FEH5((6.3540.38) kg) (FEg 78 X K X K4 78)
20 3k, R BRI R 58 A B ML A A it 40 o 4
ANREFR (1) ] L fili HORR B % BRZE (COND 5 (2) 1E
W R E. coli Nissle 1917 4 (EcN) 5 (3) i it 17
E. coli Abbottstown W # 41 (EcA) ; (4) Fik ] E.
coli Abbottstown I E: I IE iR ] T AR E. coli Nissle
1917 1(EcN+EcA), HPMEH 5 AEE B H
1AM R R AR, R4 3 d BECHI AN 21
d FRW . BRI 1 KX EcA 4151 EcA+ EcN
2H B T AT B 3 R 5 X107 E. coli Abbottstown, 55 2
RIEEIETE B0 X R IETE 1) 2 S A7 5 PRk R 5 X
10°E. coli Abbottstown, &5 3 K 5 ¥k WL 25 i 15 1%
M. Ei I EcN 41 f1 EcA+EcN 414744 9 K & k&
AR 1X10" E. coli Nissle 1917, iRIGTE = K&
AT H T 08:00,12:00 F1 18:00 48k 3 %, A
B K .

RIS IR H AR S B NRC(2012) bRfE T, %%
I ZH LAl H MR AN E SR K L3 1, &2 H R
HOR TS BT A R ABR R 1 LASM i H A G sl
1.3 FMEMIZF

BRI 1 %5 25 K 08.00 25 WA E I R4 E
FRE . BRICEREE. BRICEEEFL. R
PR AR AE KR AMIES 5 80 3 B &
(ADG)= £ & (kg)/ KRE(D; FHHREE
(ADFD = 2R &8/ KRE (D s mEHE 3 B A
o (F/G) = 1l B 48 /35 55 17 15 5 = 15 4744 %
/AT RS IR X 100% . RIS E (V) =S (15
LB METE RED / GR 5 3k B0< R K H0 <100,
1.4 MF-—SHEM_BRELBHSELN

IS5 T B 5 Sk HEAT R 5 IKCOR I 43
B . I % — 4 fk & (Nitrogen , NO) F1 — i 48 1k

F1 21 BRHMFEER-ZHREAREARREERKE

Table 1 The dietary ingredients and nutritional level of 21-

day weaned pig %
WiH Ttem £ Content
H R 2H 1%, Ingredient
K (CP8Y% /K 43<C13%)Corn 58.42
S HI(CP 43%) Soybean meal 25.00
3 (CP 65%) Fish meal 5. 00
FLIEH (90%) Whey 4.00
FLAR S (50 %6 5 i) Cream 5.00
£1 ¥ Limestone 0. 30
i iR A 5% Monocalcium phosphate 1.10
B % 7] Moldproofant 0.10
B AL F Antioxidant 0. 02
Z4: HR AL Vitamin premix 0. 04
AL R (50 %) Choline chloride 0.08
i 96 & IR B Trace mineral premix 0. 30
3 NaCl 0. 30
itk Flavor 0. 06
Wi B R FR £k L-Lysine « HCI 0.23
AR Met 0.05
St Total 100. 00
37K Nutritional level
HkhE/ (MJ » kg ') DE 14.3
WEA R CP 19
4% Ca 0.58
AR AP 0.42
AR Lys 1.2
HAM Met 0.4
J % Thr 0.85

a. ZYE TR R A A T 50 000 H MR AE 11 000 TU 44K A,
1100 1U 44 % D, .16 1U 4/E % E, 1 mg 4k % K. 6 mg
ZM.2 mg M -0. 8 mg M L. 10 mg EIEMR 0. 6 mg fii
W% ,0.6 mg 4E/E & B ,0. 08 mg Y E,0.03 mg 4E/EE
B, o b, i TR WUR R AT 58 0 H R R AL 95 mg Zn
(ZnSO,),100 mg Fe(FeSO,),3. 7 mg Mn(MnSO, ), 16. 5
mg Cu(CuSO,),140 pg I(KD ,286 pg Se(Na, SeO;)

a. Vitamin premix provide the following per kilogram of diet:
11 000 IU vitamin A,1 100 IU vitamin D;,16 IU vitamin E,
1 mg vitamin K, 6 mg pantothenate,2 mg retinoic acid, 0. 8
mg folic acid, 10 mg nicotinic acid,0. 6 mg thiamine,0. 6 mg
vitamin B;, 0. 08 mg biotin; 0. 03 mg vitamin B,. b. Trace
mineral premix provide the following per kilogram of diet:95
mg Zn(ZnSO,),100 mg Fe(FeSO,),3. 7 mg Mn(MnSO,),
16.5 mg Cu(CuS0O,),140 pg I(KD ,286 pg Se(Na, SeO;)
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fiti (Diamine oxidase, DAO) & & # i 77 & v W $5
CRa ot A ) TR 9 ) 2R 4700 7
1.5 EhBHARYENE

K5 B2 B 52 5 S A8 s I g BE L T vh
P P TR 9 1k % o VAR IR o Z2 9 P R DR 2 TR I 2
5 o 2 AU 3 D
1.6 Western blot #& il occludin & H 7K

KM BB S 5 SKAFHE . TTH I 100 mg =5
WG IR R 1 mL RIPA R 1 240 M FE AT 50 5K
B B EIKGE R 20 g BB EEELHEFT 109
SDS-PAGE HLVk . ¥ & ¥ # R IR A 4R )G
#4F Western blot, B35 occludin Z#H7(1 : 1 000)
(I A LifeSpan BioSciences) 2y H # 3 [A # — Pt . B-
actin(1 : 1 000) (IJ A LifeSpan BioSciences) &2 IR
BB —dt. — PN A A HRP FRCH FEH R 1eG
Hofk (1 ¢ 2 500, g @ LifeSpan BioSciences), [
GIS1000 F3 A A K 1 B b 4 A S 45 K BE (B
FAL I8 B R A R K AR LA S Bractin 1Y K
FEH AR IE R 22 .
1.7 SEHANLFEKRN calprotectin EHIRE

RIS KM RS R L, R A e 21
Uk SP LK calprotectin 3 H ¥ . — T4 %
Pi¥E calprotectin(y § Abcam,1 : 1 000), & f#%s
TR AN AR TORE R (X400) BEAL
PEHCS A ALET [ € 27 1 AR A ] Image-Pro Plus
B 53 7 22 400 1 5 2H 23 19 86 I o BH 7= 4 °F- 2 7R

x2 ZTHHREEXEE PCR I ESIWFT

Table 2 Primers used to amplify jejunum mucosa genes

O3 G AR L T8 A - 24 B g3 O B (LAY DR/ ok J e
calprotectin 25 .
1.8 WHXEE PCREWNZFIZEXEE mR-
NA 3 RIEE

RAMLG BFH B 5 hAFHE . = B 10 em
R U A T —80 CokA s Ml . MRAE A 3-W R H il
B B & B 3L A (Glyceraldehyde-3-phosphate de-
hydrogease gene, GAPDH) . N iz 4= K K F (Endo-
thelial growth factor, EGF) 40 ig 4= < X 7 (Hep-
atocyte growth factor, HGF) . JJE & KH 4 K K+
(Insulin-like growth factor, IGF-1), = I} fik [A] -3
(Trefoil peptide factor-3, TFF-3). & M % B R
(Protein kinase R, PKR) . toll ¥ 5% {&-2 ( Toll-like
receptor-2, TLR-2) fl B AZ 45 H F-5A (Eukaryotic
initiation factor-5A, eIF-5A) 1 3t [ ¢ %1, % H
DNA MAN &t 51 ¥, 51¥ i Ay CRE) T
AWRAF G P IR 2, #i ] Trizol () § In-
vitrogen) Ui B 45 S HUZH 21 8 RNA L 4% [ 5% s i) &
(g B Promega) #:/E 51 & M cDNA, F —20 C{4#
17 VA% Real-time PCR i f. MMM 2 ANEE,
Real-time PCR &z W f& & (10 pL):cDNA 1 uL,
SYBR (2X)5 pL, ROX (0. 2 pL), Primer S (10
pmol « L"')0.2 uL,Primer A(10 pymol « L™')0. 2
pL.DEPC-H, O 3.4 pLo JOMAREJF: BUAE 1 (94 °C
30 ), H PR 40 MFEFF (94 C 5 5,55 C 20 s,
72 °C 20 s),

PCR /=4y
=) » ) / " / , j(/J\/bp
£ Fr 95 EWETIH (53D TSI (5 >3 PCR
Gene Accession number Sense primer Antisense primer
products
size
GAPDH AF017079 GAAGGTCGGAGTGAACGGAT CATGGGTAGAATCATACTGGAACA 149
HGF XM_003130222.2 CATGGGTAGAATCATACTGGAACA TTTACCAATGATGCAGTTTCTAATG 165
IGF-1 NM_214256. 1 CTTCAGTTCGTGTGCGGAGAC TGGCAGGCTTGAGGGGTG 163
TFF-3 XM_003358970. 1 CTGTCGGCGAACCAGTGTG CAGGGGCTTGAAGCACCAG 141
EGF NM_214084. 1 GGAGACCAGAAACCCCACG GCACACACTCCAGACCTTCG 190
PKR NM_214319.1 GAGCACATCGGCTTCAGAGTC ATGGGCGAGGTAAATGTAGGTG 171
TLR2 NM_213761.1 CAGCACGAGAATACACAGTTTAACC AACGAGTTGAGATTGTTATTGCTAATATCT 84
el F-5A XM_003131933. 1 CTCAGCCACCTTCCCAATGC CCCAGTAAAGATGTCAATACCAACC 157
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K SASY. 1 it GLM 27 #4777 2243
BT s 26 5 0 VL 53 H J Duncan 47 2 8 U3 8088
K HIF-#4{H . SEM Fil P A 3275 5 55 R 3% 35 1 43 17 LA
WS R IR R 220 g b AT He g, % BE 47 28

H—% 225 3CHRL6 .

2 & R
2.1 E.coli Nissle 1917 3 {F35 £ KM EEMPET M
A

M3 3 hn, DRz E. coli Nissle 1917 Xt

®3 HOMRFHEE E. coli Nissle 1917 WHFREXBHHERFHNARINE 21 BRHMFEERK TR

o S K M A TR R BOR MCEE 21 d IR AR OR
ADG.ADFI #1 F/G BA B2 1% m (P <0.001),
5 EcA 4t , 7E EcN.CON #1 EcN—+EcA 4 i 1T
R E ADG,ADFI g % 3 in (P<<0. 05) ., KA Fb
R, 1T CON F1 EcN+ EcA 41 2 [8] Wi 0541 5%
AKE .ADG.ADFI #1 F/G 2% A 5.3 (P>>0.05),
CON A WA sa s %R 27. 5%, 5 CON 4
AHEE s R X HE W 0547 4% 1R 45 4= T E. coli Nissle
1917 g R G BETE . N EcA AAF 5 TE
KK 100% , 5 EcA 4UAH G JCEE B 0547 7% 1 IR 25
"W E. coli Nissle 1917 J5, BB R T3] 26. 7%,

S (n=5)

Table 3 Effects of orally administered Escherichia coli Nissle 1917 on growth performance in weaned piglets challenged or unchal-

lenged by enterotoxigenic Escherichia coli Abbottstown (n=35)

0 5] Group

i H Item P
CON EcN EcA EcN+EcA
47 /kg Initial weight 6.35740. 44 6.35240. 6.3440. 45 6.35-40. 40 0.999 9
% /kg Final weight 11.75-+0. 57" 14, 17+0. 26° 7,630, 40° 11.77+0.62"  <0.000 1
FHHME/ (g-d ') ADG 225.046. 7" 325.946. 9° 53.3409. 4° 226.4410. 3" <C0.000 1
FEHHRERE/ (g d ') ADFI 544, 9+17.7" 635. 7+£28.5° 191.9+48.7¢ 540. 2429, 2 <0.000 1
B F/G 2.4240. 13" 1.95+0.11°¢ 3.5940. 52° 2.3940. 15" <0.000 1
W15 +5 %/ % Diarrhea index 27.5 0 100 26.7
[FAT I8 R AR /ING Fb: 35 22 5 8 3% (P<<0..05) , 3R 4 [A]
Values with different small letter superscripts indicate significant difference (P<C0.05). The same as Table 4
2.2 E.coli Nissle 1917 X347 % i 18 F & E A 320
0.67
WE 1 Fis, AR5 45 E. coli Nissle 1917 X O
. ‘ , : 05f o
P BE B ME] 8 DAO
9 i R AT TR R BlOR 0B 21 d Br A4 1L NO -
e , T8 04t
1 DAO BA7 3 (051 (P<<0. 005) . 55 EcA Z14f 58
. 75 EcN.CON Fil EcN -+ EcA 4 {7 5 1f 7§ NO Ej 5 O3
N &
I DAO ¥ i BLAT 3 R e i 3 (P<<0. 05) , T 15 ®3 % .
EcN.CON Fil EcN -+ EcA 41 f % i 2 [ {7 5% il 3§ Olr : 5 bé
NO FI DAO ¥ £ 22 5 A8 . 3% (P>0. 05) . L EN  EeA  ToN+EeA

2.3 E. coli Nissle 1917 3 {F %5 [7 i& # FX occludin
FA calprotectin & H 7k T §9 &1g

W 2 s kg A W E. coli Nissle 1917 X}
Iod S5 K FF TR B0 B 5K g 21 d AT A S T &
X occludin 2 H /KB A B2 152 0w (P<<0. 005) ,
TE 4 drb P 2Z (] A7 58 25 9 B I oceludin 47 7K
V2 5 3 (P<<0. 05) . fFHE = IR occludin
F1 7K S M EAE 4300 8 : EcNLEeN+ EcA CON Al
EcA 4.,

2H 51| Group

ARG PR R R 22 5 B3 (P<<0.05), TEIFE
The different small letters indicate significant difference
(P<C0.05). The same as below figures
B 1 HMR#HLEH E. coli Nissle 1917 X1 7% J& X f7 #F B IX
FHARINE 21 d FTFHF I ME NO #1 DAO KI5
(n=35)
Effects of orally administered Escherichia coli Nissle
1917 on NO and DAO content in serum of weaned
piglets challenged or unchallenged by enterotoxigenic
Escherichia coli Abbottstown (n=5)

Fig. 1
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58 0.15 d
5 010} =
S 0.05f b
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245 Group

2 OMR#E&H E. coli Nissle 1917 X195 J& XI5 #F B I
BFHARKE 21 d T PIFHEHEFE occludin B H
RER R (n=5)

Fig. 2 Effects of orally administered E. coli Nissle 1917 on
jejuleum occludin concentration in 21 d weaned pig-
lets challenged or unchallenged by enterotoxigenic
Escherichia coli Abbottstown(n=5)
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W 3 iR, H & 4 18 E. coli Nissle 1917 Xf
9o JL R A o R EOR BCRE 21 d W AT A W R
JiE calprotectin 25 [ K B A W ¥ # % m (P <
0.05), 5 EcA A . £ EcN,CON Fl EcN +
EcA 4 H 4754 75 I B I calprotectin £ [ 3 ik /K -
HA B #F FH#aH(P<0.05), 5 CON M. 78
EcN il EcN-+EcA 4 {754 2 1% B4 I calprotectin
BEFRLKFE2ZREE(P<0.05), £ EcN Al
EcN-+EcA H Z [Al 1+ 5 25 % i i calprotectin 4K [
FBKFZERFARFE(P>0.05),
2.4 E.coli Nissle 1917 3 {F %5 == B 4 B2 it B2 40 B
HERZN

WE 4 Fis, AR5 45 E. coli Nissle 1917 X}
g Dt R M A TR B0 RE BOR ICEE 2 1 d I 0 A 0 2 W

'S

Ec EcN+EcA

CON EcN EcA
2H 51 Group
B

EcN+EcA

B 3 &4 calprotectin EA B ANRKREEF (FREE,400X ,A) IO R & £ 5 E. coli Nissle 1917 31 %5 & X f7 #F
HIESARNE 21 d BT T35 BFE R R calprotectin B ME (n=5,B)

Fig.3 Calprotectin immunohistochemical picture in groups (brownish yellow,400X ;A) and effects of orally adminis-

tered E. coli Nissle 1917 on jejuleum calprotectin in 21 d weaned piglets challenged or unchallenged by enterotox-

igenic Escherichia coli Abbottstown(n=5,B)

JRETH L 240 B A i LA 0 2 e (P<<0.05), 5
EcA ZHAH L . #E EcN.CON Fll EcN-+EcA 20 415
25 Ji 66 IS vk O 4 i i LA 3 T BRI A (P <<
0.05), TMifE EcNL.CON F1 EcN-+EcA 2 ¥ 9 2
(B 25 M 6 T ok 20 400 B 2 i 25 S AN B 35 (P>
0.05),

2.5 E.coli Nissle 1917 54 (F R = REHEXER
mRNA 3 RIEFEEHMN

WM 4 Fis . 1 R4 £ E. coli Nissle 1917 X
9o SR I A T B BRI RE 21 d BT W AT 2 5 T b
AR &3 R (IGF-1,HGF ,TFF-3 .EGF ,PKR .elF-
5 AFITLR-2) mRNARH XT3 35 F B8 B A W] W /5%



E o 45 %

84 oo
140 -
a
120
100+

80

60

40}

“

S [tk B A B S A
Jejuleum lymphocyte number

20t

CON EcN EcA  EcN+EcA
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B4 AR EE E. coli Nissle 1917 X 5 B X 5 #F B X
BEYPRNB 2N NFEGEREREARYE
IS0 (n=5)

Fig. 4 Effects of orally administered E. coli Nissle 1917 on
jejuleum lymphocyte number in 21 d weaned piglets
challenged or unchallenged by enterotoxigenic
Escherichia coli Abbottstown(n=5)
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Table 4 Effects of orally administered Escherichia coli Nissle 1917 on jejuleum gene mRNA expression level in 21-d weaned pig-

lets challenged or unchallenged by enterotoxigenic Escherichia coli Abbottstown(n=5)
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