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Abstract
AIM: To investigate the effect of the
Bifidobacterium on the gut barrier function,
intestinal flora and immunologic function in
allergic mice.

METHODS: Forty BALB/c mice fed on the
OVA-free diet were randomly divided into four
groups with ten mice in each group. Mice in A
group were sensitized by intraperitoneal injec-
tion with SEB+OVA and mice in the other three
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groups were separately induced with normal sa-
line (NS), SEB or OVA on the 0, 3" and 9" days;
and all of the mice were challenged by means of
intragastric gavage with OVA on the 7" and 14"
days. Then the natural recovery group, interven-
tion by Bifidobacterium group, intervention by
smcta group and intervention by both Bifidobac-
terium and smcta group were set on the base of
SEB+OVA experimental group. From the 15"
day after sensitization, all mice were induced
with different contents by means of intragastric
gavage 7 times, 24 h apart. The intestinal micro-
bial flora was detected by culturing the feces.
The serum levels of IgE, IL-4, INF-y and diamine
oxidase (DAO) were analyzed by ELISA. The
mesenteric lymph nodes (MLN), homogenated
tissues of the livers, kidneys and lungs were
cultured to determine for bacterial translocation.
The number of CD4'CD25" regulatory T cells
(CD4"CD25" Treg cells) in spleens was measured
using flow cytometry.

RESULTS: The levels of IgE(A), DAO(A), IL-4
(51.314 + 3.785 ng/L vs 69.980 + 9.103 ng/L, P <
0.05) decreased significantly in Bifidobacterium
intervention group compared with those of
SEB+OVA group, but the INF-y increased signif-
icantly (194.281 + 12.144 ng/L vs 133.875 + 33.822
ng/L, P < 0.05). The number of CD4"CD25" Treg
cells increased significantly in Bifidobacterium
intervention group (5.778% + 0.773% vs 4.216%
+ 0.439%, P < 0.05). The numbers of Lactobacillus
and Bifidobacterium in Bifidobacterium interven-
tion group increased significantly compared
with those of SEB+OVA group (6.670 + 0.443 vs
5.654 + 0.289, 8.611 + 0.295 vs 7.491 * 0.339, both
P <0.05). In contrast, the numbers of Escherichia
col and Bacteroideae in Bifidobacterium interven-
tion group decreased significantly compared
with those of SEB+OVA group (5.364 + 0.537 vs
6.718 £ 0.267, 7.427 + 0.544 vs 8.606 + 0.317, both
P < 0.05). The frequency of bacteria translocation
of MLNSs, livers, kidneys and lungs in Bifidobacte-
rium intervention group decreased significantly
compared with that of the SEB+OVA group
(12.5% vs 37.5%, P < 0.05).
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&K, 2 EHHRHAMAEEBSEB), FiF
& @ (OVA), SEB+OVA; FT%7. 14K4F
OVA# B . £SEB+OVAR A Mt i ak L%k 5
BRI, WEAFRAERLE., BFXER
. REHE+EFRERMERL, %ISR
WA ZERLT ARG, £57 d, 4
B 1R, 3E5cik o4 BAEH AR, Aol o i — i
AALE(DAO)E2, ELISAEM Z 5 1gE.

IL-4. INF-y4&%. 311 & B 245 (MLN) &
By B AR BATIAR AR R A
FL(BT)A . FIBF, K8 7 X a0 i R o 208
o &% PCD4'CD25 A Tty 3 &
ik,

£ R 5SEB+OVAZ 448k, S AT E 1
A A fiFIgE. DAOA F(AME). ik
IL-4(51.314+3.785 ng/L vs 69.980+9.103
ng/L, P<0.05)4 % 2 % %K, fiFINF-y/K-F
2 %55 (194.281+12.144 ng/L vs 133.875
+33.822 ng/L, P<0.05); MmiaZii ¥
CD4'CD25' Tk & 2 %1% (5.778%
0.773% vs 4.216%+0.439%, P<0.05); Mk
B A H AP 5 AR LBRATE S 2(6.670+
0.443 vs 5.65410.289, P<0.05). A HEAFH 49
4-8(8.61110.295 vs 7.491+0.339, P<0.05)%
%9, S ECREA RMATHA A F(5.364+
0.537 vs 6.718+0.267, P<0.05). £AFH 44
2(7.42740.544 vs 8.606+0.317, P<0.05) %%
Mk, MLNZSL R 25 F o i A4 & 223 1K
(12.5% vs 37.5%, P<0.05).

L NEAFEA TR AT IR L B S

KAF, M, S, TH=, WiEa, BE WEMAEWEY)
WU SBEREIERTh/Th2BiRE SR, BREA
EZE 2009; 17(11): 1091-1097
http://www.wjgnet.com/1009-3079/17/1091.asp

0315

W 5 I BT AR 2 AN P R S AR IR B ()
NEFH, GO G T SIS R T, (H2
eI 2 LA, I B B B W
SN aY Rt R B A, B
TR R DR IR R FEANE, dnak g it
WEyE B 5. BJE, CEESK
e WXL S, FE IR A B A i i e
PEAR TR, Fuller™ W 5TIE 9235\ 25 A6 B 61 T LR
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TR — Mgy, H a2 B AL, 26 2F W n) e
2 5004 T8 g S, SEHLI S 22Dt
. Rl L AT h2 WAk A REAE 1) G328 S 1Y,
SR, 3 A T A 1) 7 R A 2R B T Th2 2 41
J S 2 PR S C DATC D25 A M T4
(CD4°CD25" regulatory T cells, CD4'CD25" T)4i
L RS Y S (K Th1 8 Th2 [ ™. A M 5
B AR I FR AT ANIGE 8. AT fE R B % 2% TR
PG A Py He s n] LR ) 4 AR BT A
M4k R P s S Th2 BY TN A, Bl s 42 5 4
P2 T 52 110 5 S5UW 38 SO 4 0 (0 268 BK Bl
FEAE T N8 A, Vi 20 R4 2 W < v (0 7 26
BRI 775 25 B(staphylococcal enterotixn B, SEB)
55 ik e s 1 kA RN, SEBRE AR AR
RNERIT AP 74, P £ 1 (ovalbvmin, OVA)
PRLEAT T S R s P T Al Ay o — R BEAR I &
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JW 30 3% Ve EAT A T VR, BRI AR B o 2
T AFAEA B AL I G IS I FE M E1L-4. INF-y
K, 2 HTCD4A'CD25 Tre g i itIAZ Ak, A XL
WO B EAT 10, R & AR R OGS B
BT B B T e R R 3 R 45 R DL Bkt
Th1/Th2 5% 5O 5 7 T AR A AL JE
IR RN AR F (76 T TS 10 Ji 38 R AR 4 571,
FRATTHg JEL 5 A R AT BRI A8, W58 3
TELRY i3 R b7 b D e A7 TG W e 4 H.

1 MRRSE

1.1 #HH BB F(OVA, Sigmadl), TN
ISR A (ER < XU IR B 23 5, M e & 2B
T ), RV S A (AR - 2 AR R T 24
Awl), /NRIgE. IL-4. INF-y ELISAZE k&
(EEADLA ), 4F1% i # #%(O-dianisidine),
R S AW (peroxidase-horseradish), £hR & —
Jl#(cadaverine dihydrochloride), — &4 Ab bR UE
fh(diamine oxidase)¥y A Sigma’s & 7. FITC-
YL CD4, PE-$T i CD25(36 [EeBioscience’A H)),
SEB I H MR 22 £ T RE R L4, BALB/c/N U
T ALY R A S50 N P BARA PR A B (B A% IE
5 SCXK(51)2007-0001).

12 7k

1.2.1 A 5 o2l R IEBALB/c/)
40, 1A 18-22 g, &, BEHLZY W44l %[
XTHAZL(A). SEBAEFHZL(B). OVATEA4L(C).
SEB+O VAL [FAIfE FHZH(D), £F2H10 . 4% M SCiik
(L5 iR T3S, DAL/ B SUBOR R o 72
WR:HBALB//MRI0H, 0. 3. 9RAEH10
ug SEB 20 pg OVAJCE AE B 57K (NS)##0.2
mL ipBEA TR T557. 14 dLLOVAZEEEE:
JKIE0.25 mL(E OVA 20 pg)XF DL /s fl kAT
B, Ay By CAL/N R (BEZL10 5073 1) DASE A4
UK A HEE K. SEB(10 pug)s OVA(20 pg) ipfll
OVA ig, UIEYE A il Dbr s, i Ak g
B H T B S VS, TSR AL K S /N BRI i T
A, FHORS T TE 5 /N UG T T R Bk R A, 7K
FESEAE IR ] A0 A IRV . S5 1S KARSE/N R, B EL
M FRA.

122 AR FMEE: L2 EHWRIEBALB/C
NGO, AR 18-22 g, &, BENL hodl: =%
IR ZH(A). SEB+OVASZIGZH (D). H 4Rk
HUAL(E). AUEFHEAEHAL(F). Baa/EHY
(G)~ RUECH B B R L [m AR Z(H), 564110 .
E. F. G. HA MDA K ik, il
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J& 53 T LA AR A 00.4 mL ig: AR BEER
Ky BUSAFFE1X 10" CFU/L. JH#i50.6 g/kg-.
KU AFH1X 10" CFU/L+HE%3%0.6 g/kg, FFK1
R, 357 d, RIS, BIUMTEIRA. 7
PRSI0 5 B R S0 R N AT, TR A
XTHZH(A). SEB+OVAJL [F 1 HI41(D)# 2H x HE.
1.2.3 fi5IgE. IL-4, INF-y. i f I
(DAO)M & : IEREET 15K, i AR ER L I 4b FE /)N
f. AxI37°CiFrib] b, 4 CARIE B LB . 1%
R G UL BT IS MIgE. TL-4. INF-yll5E,
FEEFRAX450 nmAbisz HA (. BUMLE % A A
et al™ J7iEAE 4y Je FEVH AT I E D AOMI A&,
436 nmAb i R OGEEALE.
1.2.4 7 X 20 B AU & B RE S A A5 40 0 B 0%
CD4'CD25 T4l fiiu: Tow i, & T 486200 H
A D% P - DL b 40 4 B 6, DA YA B Hank s
2403, 1500 r/min 10 min .0y, 7 . B Tris-
NHCLA 3 mLKAI 40, & &S minZdf@ <l 41
i, IIAPBSZE M 4210 mL, 1500 r/min 10 min,
7t 3. PBSURVERR3IX, 15100 mL/LR 41
T RPMI 16403557 15 F e A0 . 240 P Ak 15
£(1-2) X 10°/L. KFITC-HLHCD4 0.2 uL. PE-
LR CD25 0.25 pLA AR R, IAS00
nL (40 S0k 5 X 10°-1 X 10°)40 it i A, e
Y6 E 30 minj5 1 mL PBSPESR2IK, 500 uL PBS
A EHLRS .
1.2.5 FAZ AL GEHER1SR, BN Ui 3
i, B 10" -10F e AR5 AL IR 2 Sl T
LEINAINREE I ek LN 7L R I (AR b o S
5. B BEBAsHFRAL) . FLRHM M (LbsHi 7
HE). AT B (BIbRE FRIE). KT & 75 A 55 7%
24 h, Fox =B BT DR T A 9748 h. iR
BT IR o0 b B S s 9 25 Rt B8 A
RIS e AT P B 8 T AL (CF U )
1.2.6 A BT /NRALSE G LL750 mL/L
LBERIEL h, TR N T B U 2R I e 4
(mesenteric lymph node, MLN). fFE. .
WU T M4 TR P Ay o AT B 5. 754H35°C 24 b
BURAA48 hJ WSS 157 40 1 AL 19 187 M p
AHEATIR o WLGEIE I3 e T AP 40 36 225 %
PEAAFERETAR 55 9%, 24 hikd8 hJm Mg
Y. A KT B (G e PE IR ) BT IRI (G
PERRSA ) K F IO B, AR = BHPESSE
NN A HL X 4).

St S50 45 R HSPSS 13.040 1
AL T 2] B B bl A 3k FH o IR 36 2

Wi £ E

Hirofumi et a/#f
5 A A A R
Th1/Th2% % 1% %
Th2iZ4%5. ruesg
et alilFy, AW
At 38 3t 98 P ALK
) o 95 R, A S,
BRBALT—A
1 e An A E 0 Ik
A, it e &
£ A BRI S
ok S Ak
T TR 0 B AR
¥ CD4°CD25'T
EEl AL A
T, F5:eik
w5 kMW 2 4
T U E & 91 A
Ao A A% 4w e P
CD4'CD25' T jie
9 F B E AL
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WAl # & B Ao B & C5H
AR A - - -
= i A B LR S S
PR AE R AR E B —r =
i A W % A i & &
555 8 B AR & =)
T IR, PP 8 g™
£ 4 kW SEB S b
Ao B M R JROVA —
X EAER T HAR
W) R R Y, Arh) S EaRy] X5 =L : i oy X . ‘
S AR B Ay 10° 100 10° 10°  10' 10° 10* 10° 10°  10° 10° 10 10° 10°  10°
j};?‘ Th2Zm i 49 5~ CD4 FITC CD4 FITC CD4 FITC

1 [EENRE. SEB+OVARIUSHELE/\EIRMIRERCD4A CD25* TMIRHIZRIL. A: 13X A42H; B: SEB+OVAZH; C: W

573N el
ax’:| IgE(4) DAOI4) CD4"CD25" T£REE (%)
[EENIRA 0.426 + 0.249% 0.145 + 9.462E-02° 5.969 + 0.469%
S| 0.634 + 0.220° 0.385+0.186° 4.216 + 0.439°
BRAREA 0.629 +0.196° 0.344 +0.106° 4,752 +0.875°
MU EE 0.440 +0.126% 0.157 + 7.126E-02% 5.778 +0.773%
BERARE 0.624 £0.122° 0.150 + 5.984E-02% 4.933+0.738°

SUEATE +BEIAE 0.431 +0.247%

0.137 +7.883E-02*

5.869 £ 1.793%

°P<0.05 vs IEEBIIRA; P<0.05 vs SLYIZH; °P<0.05 vs BRIREA.

e, AL R LR AT X By K 5. Ko =
0.05 Il A B AR HE.

2 BR

2.1 foi& B IgE(A)F2DAO)M . 1FH %2 /N
LIS IITgE 2 0.426 £0.249, SEBHOVASLIK 4]
(-4 TgE40.634 +0.220, SEB+O VALK 41 1%
LA 3L HE IR P34 1B W] 2T w3, 5 155 56 B 4
AL ZH 0T B T2 (P = 0.044), BUBFT 6
7 )G, M3 S IgER 2 NP = 0.035, £1). DAO
J& Pl ELA LTS R IR 40 R PN B, AR T L
KPR E L2, /NG N b
B 52 5 3 BB E M = I, DAOKER A ML 3
A M P DAOE & Th . 1EH R B2 /N B
SFHDAOK0.145+9.462E-02, SEB+OVASLY:
A FHDAON0.385+0.186, SEB+OVASLL:
YA ILA AL B T DAOWI BTt &1, 5 IEH
X HEATAR LL AL TR) A 2 2 1 22 (P = 0.000), £2XX
BT HERYT G, MEDAOS A H) Y] B R P
= 0.035); RAUE AT+ %L 4 IgE. DAOKY
BB B T B 22 5 (3R ).

2.2 JRREEA A 0 i &R CD4'CD25 Treg4m it
A MO i % 41/ FCD4'CD25" T4 i

JIR U B AZ A0 L T 20 L, SEBHO VASKEG 414
HAth 341 X6} I C D4 CD25 T4 g /K - Bt FAIS,
5 TE 50T M2 AT BE A TRl A 32 o 1 2 R (4.216%
+0.439% vs 5.969%+0.469%, P = 0.000, K1),
2 U AT 1E VA TT Ja C D4 C D25 T4 il /K ~F W
THH1(5.778%+0.773% vs 4.216%+0.439%, P =
0.000); XU AT B+ L3 A 41 CD4 CD25 T4 g /K
P55 RUEAT R TG I 2 22 (R D).

2.3 Th1/Th2ml & I iETL-4(ng/L)/KF: 15 %
/N BRI HYTL-4 445,877 +2.804, SEB+OVA
S 2 F T YTL-4 4 69.980+9.103, SEB+OVA
S 2 B AR R B IAIL- 40 B T,
TE 0 B AR LU A Ta) A I8 25 1 22 (P = 0.000),
SRUEAFRIGIT G, METL-45 88 FRFe =
0.000, 72); IMLFHEINF-y(ng/L)/K - 1E H % 4/
B IE P INF-y 4204.018 £32.031, SEB+OVASK
521 1) P34 INF-y 4 133.8754+33.822, SEB+OVA
S AL A 3 AU FR K P INF-y B 2 R R, 5
1E R BALAR Lh 4L ) A 35 P 22 (P = 0.000),
LA HEIRIT G, S INF-y & R BT =P
= 0.000); XA B+ L HIL-4. INF-y/KF
55U s A TG W) B 22 57 (3R 2).

2.4 EARHBSH SEBHOVASZIG A KIHAT i (P
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iR EE
AT E T AH
&I R,

S48 IL-4(ng/L) INF=y(ng/L) IL-4/INF—y 49‘; }—‘j]“f 7;5 & jﬁ ’;;

[ERNRA 45.877 +2.804° 204.018+32.031% 0.225 %ﬁ/qz e .

SEiE] 69.980 +9.103%° 133.875 + 33.822° 0.526 TR B AR

BRmEA 63.955 + 7.189™ 161.950 + 21.768% 0.395 & 77 R

WUATEH 51.314 +3.785% 194.281 + 12.144%° 0.264

BEHAE 62.423 + 6.964° 169.734 +17.218* 0.368

WA E+BIHARE 50.821 + 4.749% 197.786 + 19.190* 0.257

°P<0.05 vs [EENIBLH; P<0.05 vs SLYH4R; °P<0.05 vs BRIREZE.

payi:l PN ehE] ENE TURAE SLEAATE

[EBNIRA 5.368 +0.329% 7.518 +0.326% 8.706 + 0.153% 6.649 +0.231%°

S| 6.718 +0.267*° 8.606 + 0.317%° 7.491 +0.339% 5.654 + 0.289%°

SEUNEEE] 5.876+0.491% 8.053 + 0.340%° 7.745 + 0.334° 6.277 + 0.396%

WA A 5.364 +0.537% 7.427 +0.5644%° 8.611 +0.295% 6.670 + 0.443%

BEHAE 5.465 +0.282% 7576 +0.318" 8.568 + 0.280% 6.639 + 0.355%°

IEATE+BIHA  5.392 +0.494% 7.599 + 0.376% 8.598 + 0.340%° 6.691 + 0.336%

°P<0.05 vs IFENIBL; °P<0.05 vs SLIMZH; °P<0.05 vs BRINELE.

HERBL

MIN BF & A BEH BAIR%
FEH

FENBA 2 0 0 1 3 40 7.5%
S| 8 2 2 3 15 40 37.5°
BRRxEE 7 11 2 N 40 27.5°
WEAM&EZH 3 1 0 1 5 40 12.5%
BEHRAE 1 1 0 1 3 40 7.5%
MWEAFE+ 0 0 0 1 1 40 2.5%

°P<0.05 vs [FENWIBZE; °P<0.05 vs SLUZH; °P<0.05 vs EBRIR
S48, °P<0.05 vs BHAT. . A

= 0.000)FI2FFE (P = 0.000)Log, CFU/gk IF H
X HEZH R~ I8 B S s, B O AL AR L
A 1A 3 T2 5, SEB+O VA2 2H XU 1
(P = 0.000)FIFLEZFT B4 (P = 0.000)JLog,,CFU/g
L IE W N FRZEL IR A I R B, O R R
YAH PR AL ) A Sk M 2 S (B12); BT 1 YA
575, KIBFFE @ = 0.000)FHIZEFFE @@ = 0.000)
fLog, CFU/gH I i~ B, BUEFF (P = 0.000)
FIFLEZFF 1 (P = 0.000)Log,,CFU/gH) W] &[0 7,
BT B+ B E AR AT e . RAT R FLIR
FF# . SUE AT B Log,CFU/g/K -5 XUE AT B 41
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7t BNIE £
o¢!l o SEBZY
T 5l m OVAZ:!
4l m SEB+OVAZ
g3l
|

2 L

1L

0

KT HFTE TLReRTE DT

B 2 RYEIRNGEEERELTEER.

T2 5 (3R3).

2.5 mAAE MULNKH il B SR s
A1 502N BRIATBTIL S Kk, (HSEI6 414
WAL G5 T2 AN ERAL@P = 0.001, F4).
RUEAT B SR BIBIRTT 5, LR AR A R RP
= 0.001); BUEFF B+ R85 T8 41 8% A7 2 5 XUBAT
BZTE W25 e (R4).

>

8y

3 T
B 43k BORE R DG 95 993 1 A 2R [l Py o 38 48
TNt K Z14%-8% L EE FI1%-2% A J 4 At
BT HATIGEN T 00 m R PEN, “ BAAR
%" (hygiene hypothesis)$¢ H 4h4E I 1t /> 5 5
T4 B A B A5 B AR T SO T h 148 i v B (1)
RIS P, AN GE 5 Th2 40 o v B 13 B4 A
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W@ %R S, e 2 B P RUSE B B, Bl L ISR Y Th SR
AR AT,

HRFF, nY
i, BA R F
AAA.

SEAT S BT 1 T 5 TG, — A
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