[CGRYEZ

Acta Microbiologica Sinica

2018, 58(1): 73-82
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20170029

Research Article i

TEEAE TR EE SEUNRRE N R ETER
RKE, NFF, ERM, KT

LR R b, BBl SEORE R E A E, 100 B 214122

WE. [ BW ] PR TEEAFTE (Lactobacillus casei) Zhang 17 MG A4 O e . [ s ]
Pt/ NAE A BT, iR L. casei Zhang, FFAGIN MG H IgE. 1gG1 Fl 1gG2a Hifk, FE{E 2 e A
IgA Uik, A FF1 CD4 Foxp3' Tregs A & . [ 4558 ] SR AL, TR L. casei Zhang 5L
B2l /N BRI ) USRI 1gG2a R B IgA HUAKEA B B, FEAE 3o SoRE bk & Th2 %Y R (it
1E R IgE . Rtk 1gE . 8B BE AN 1L-4 /K25 4500 I A . L. casei Zhang FUEE AT MLTE 1gG1 Hiik
FHABANME P F(L-10, IL-12 A2 IFN-y)fRKK-F-3A B2, T IFN-y/IL-4 B H i) K 52 56 20 JALE
i 2 B EL 45 Fh CD4 Foxp3™ Tregs A ZERIE NN, [ 4518 ] L. casei Zhang FEARE Th2 PLH S 1)

Thl J7 [ 467, Wi 2T FE T A6 A T S/
KR AN, TRFLFE, Thi/Th2 VA5, M T 4008, ity

A SR E B E RN, MM
R AR R ST AT 2/ . [H
i, A6t — PR S g e S
FEEM NG IL, — A5 Bl AF 1 1 3
Kl e i 32 . fERREERIBER, KAH
6% M B L LR AE T, AR EREN 3%-4%,
i H X — ez BT o R B R R 2 AR
SN R b DX B i OB A AT T — 0
PR, A 4% E P UE A XA R Xt
T AL R B BT, 0.1% e RN AT 5|

EEWB: EEAAREELS(31200691, 31125021)

R (Y7 R /NI e A SV Qe e 0K NS 3 o V) &2 X1 8

AEA S USRI A S — 2 s
FI R Thl/Th2 ek fi, 1L-4 FI IL-10 %
Th2 TUYHIR 7323k W o, R B 4t A ik
1 IgE HUARM IR BRI DR
W . R R TS A SR v A 2 R . H AT
X FAEAE A BARYT M RO, ME— iR ™
MEETIRE, R AL BEY . (i T
B2 BRSNS . i T
PR G YA e Y, H R RN g R

“BIEIEE ., Tel: +86-510-85326771; Fax: +86-510-85912155; E-mail: chenwei66@jiangnan.edu.cn
kS BHEE: 2017-01-14; f€EEHE: 2017-05-22; MKEHRBR: 2017-07-10



74

Qiuxiang Zhang et al. | Acta Microbiologica Sinica, 2018, 58(1)

BAEDREARA R AR, T2 E A G
B i A4 TR TR i T TR AT LA R A S B A
R TB; S I it O vy, IS T —E R . 3
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14 FYERERF

24 HUNEBENLIN M 4 40, 30 R Rae | A
R TR RR YT 4 o RSB R4y R TRy
B IBIT RN 4 BB, SRR LI 1, X
MRZ/NERUE S PBS; BT AR T I By
#EH PBS, T7ESHBTENES 6 mg CPE F1 10 pg
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The immunization protocol. Balb/c mice were randomly divided into 4 groups (n=6). Group 1:

unsensitization group; Group 2: CPE-sensitization group, mice were sensitized i.g. with CPE together with CT over

an 4-week period; Group 3: prophylactic group, i.e. L. casei Zhang administration prior to sensitization phase;

Group 4: therapeutic group, i.e. L. casei Zhang administration after sensitizations phase.
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DA K TEN-y &5 it ARG 244 BRG] &5 8 B 5824 o
1.11 CD4'Foxp3' Tregs 2 )& &AM

ZIRSCHR[ 111/ 1552547 . CD4 Foxp3 Fric Y
Tregs 2R /NG iR kA et ELA Y
T AR RS I, e )5 0y 240 i A it X 4
HLASGHEA T 53T o
112 HdEkbE

Bl ISR EZE TR . BB G222 Rk
FHl SPSS 20.0 #f4iE4F one-way ANOVA 434,
Duncan’s Z E 4, P<0.05 $0A A B EER.

2 ERMH

21 EAEHERRR

PR 1.3 O X & U AR AR EA TR B L 2R
FHMRSFERAE , SREUYIEA M 11 BCA Ik
JEE 5 ) G EA T AN , LA PV B Ol 28 mg/mL

CPE %1 SDS-PAGE HYHL Ik &4 40 Aii 1
14-116 kDa Z[0](&l 2). 255 3CHR[12]RT %1, 66 kDa
THEMP A TTREN Ara h 1, HAOTRAN
64 kDa; 45kDa T J7 3 5c8E 1557 7T HEN Arah 3
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Figure 2. SDS-PAGE analysis of crude peanut

extract.
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Figure 3. Anaphylactic symptom scores. Symbols (/)

indicate individual mouse (n=6). Bars indicate the
medians. Group 1: unsensitization group; Group 2:
CPE-sensitization group; Group 3: prophylactic group,
i.e. L. casei Zhang administration prior to sensitization
phase; Group 4: therapeutic group, i.e. L. casei Zhang
administration after sensitizations phase. Bars indicate
the medians. Different letters (a—c) represent significant
differences between groups (P<0.05).
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THH BN . $EA L. casei Zhang BH i AKX
TSN AN AR RS IgE iRk
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eIk ok B Y 2 LR B AT DA B S BRUA
Frsetk IgE MRk, FFRULX AN EIVEM S E A
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IgE Fik NRER RS, R 551 1gG2a R IZKTAH
A EREE 1.
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Table 1. Serum specific antibody levels in mice
CPE-specific antibody (ODjys0)
Groups CPE-specific CPE-specific CPE-specific
IgE IgG1 IgG2a
Group 1 0.06+0.02" 0.06+0.04" 0.06+0.05%
Group 2 0.72+0.17¢ 1.2240.15°  0.21+0.10°
Group 3 0.42+0.12°  0.96+0.48°  0.36+0.12°
Group 4 0.52+0.13°  0.96+0.40°  0.37+0.16°

Different letters (a—c) represent significant differences between
groups (P<0.05).
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24 TERIFEN/DRILES IgE HilfkRIEMHE
IgA HURRI R

FEA 1 B2 TgE A A RN, 1T IgE
PSR 2 B A Y SRS E TR 0 S/ B
FECRE IR A8 AU AR R, ASBIEFE SR 2 /)N B I
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Sinla s N, FE 1gA EREE AT &)
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XPHRZH T IgA PUiAKPEEARR T, A RE
Z3(P>0.05); Tzt L. casei Zhang FALEE, /N
SRS TgA Y7 00T BEZH B R 20 4447 B
m ETF, B L. casei Zhang n] DIIAE 12 /)N B A
b AMIE, 51BN R N, T
AR 1gA FUARK A BT .
2.5 TEEFLFFEE X/ RUILE MCP-1 FIZEE A &
BRI

MCP-1 J&—Fh sz A iafb e+, REEGEIE
DR 400 e v A 2 R R R 2 e . A
S RO R A B, SR AR R RES |
BV SEMNEY 5K M EEET S, ™
A SR ER A s A ST LR A, 5 R
TE B AS T P PRI, 5 B A b, AR
/NBUMLTE H MCP-1 B985 B2 5181 (P<0.05). 11
A L. casei Zhang B S FEAIK 1 FL B 2 A6 Y7 4110
JiFh MCP-1 [y &k (F 4-A). M 2 L&
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Fz2 NPMRMFEZR IgE IRFIZEE D IgA JiRBIKF
Table 2.
levels in mice

Serum total IgE and fecal total IgA antibody

Groups Total IgE/(ng/mL) Total IgA/(ng/mL)
Group 1 235.9+48.6° 68.9+0.6°
Group 2 2053.7+68.4° 69.8+4.5
Group 3 1142.9+50.3 81.5+2.2°
Group 4 1275.2+70.7° 81.6+1.4°

Different letters (a—c) represent significant differences between
groups (P<0.05).

(A) 800~
700+

[N
(=)
(=}

T

lon
HO

(=]

(e
T
N

MCP-1/(pg/mL)
w e W
[l ()
(=} (=)

200+
100+

Group1 Group2 Group3  Group4
®) 200,
c

T

160} b

120+

x®
[}
T

Histamine/(nmol/L)
—

a

T

~
S
T

0 Grolupl Grolup2 Gro‘up3 Gro‘up4
4. L. casei Zhang %1/\FR I 7E MCP-1(A)FAZE{E4H
F2(B)& BRIR M
Figure 4. Effects of L. casei Zhang on the serum
MCP-1 (A) and fecal histamine (B) levels. Group 1:
unsensitization group; Group 2: CPE-sensitization
group; Group 3: prophylactic group, i.e. L. casei Zhang
administration prior to sensitization phase; Group 4:
therapeutic group, i.e. L. casei Zhang administration
after sensitizations phase. Different letters (a—d)
represent differences
(P<0.05).

significant between groups
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2.6 T FEEFLAT B XA f/ ) B P 4 i B 8 B L Y
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TR S i B A ) 77 A SRR K E 5
AR T 1R IZZ ARG VIR &R . W IRIE
L. casei Zhang J& 7518 13 9875 1 ) U 4 19 20 it
Yo E NN 1B Al U N, AHFFE R 4
B9 B AN A2 /0N B DGR R 3R ISR L 25 (MILN) R
T ZHML0Y SO BE AT TR, b IL-4 2 sy
A Th2 BIZH R 7, TL-12 F1 IFN-y J2& Th1 &40
R, T IL-10 S H 51 T 40 (Tregs)™ A= 140
MR- gk 3 B, SR 2H /0SB 240 MR

() IL-4 4 PR 77K B AR TR RN . W], R
ERIN Thl BUGHM R FIF 004 A8 k, (A
J& IFN-y/IL-4 (1) b3 B J 38 i1 (P<0.05) o /N L MLN
200 i H 3 200 i R %) A e B 5 BT Hh RSSO
[Fl(F% 4). MAh, LH/NEMNERT MLN 4 Rl
() TL-10 A0 R F /K A9 A AL AN BH &2

FLAM 58 5t & B 25 26 1Al E 2 LR TR
S /I R SO N 4 R AT 5 R B8 2R Ak
5N/ Th AR T RaA 6, K&
IL-4 ATLAMESE B AUMIAGY 3G K IgE AYFRA,
Shahid 252435 H , IFN-y/IL-4 #49 Fo 40T DL T3P
Th1 #Hfi 55 Th2 4L [a] 49~ . 76 Th1/Th2
-t R, I The B4 B 5 A B LA
IFN-y (43I0 B B AR . 45 B AR S 2
R, KW L. casei Zhang fig T Th2 B4R+,
PR 4G AR S U BUA N ) Th2 B Ge ) i Ta) Thi
YN 78

Fz 3. BAEPHEEFRIKF
Table 3. Cytokine production of CPE-stimulated splenocytes
Cytokines/(pg/mL)
Groups
IL-4 IL-12 (p70) IFN-y IFN-y/IL-4 IL-10
Group 1 162.2+2 8% 27.1+0.2° 380.8+36.8° 5.4+0.1° 459.5+30.3°
Group 2 255.348.1° 31.242.1% 1304.6+42.6° 5.1+0.1° 586.0+18.0°
Group 3 179.8+12.5° 35.6+1.6° 1227.6+66.3° 6.8+0.3° 627.2+40.2°
Group 4 190.2+3.9° 35.643.1° 1264.6+65.0° 6.7+0.2° 634.0+49.9°
Different letters (a, b) represent significant differences between groups (P<0.05).
F 4. BRIBEKEEDMEREFRIKTE
Table 4. Cytokine production of CPE-stimulated MLN cells
Cytokines/(pg/mL)
Groups
IL-4 IL-12 (p70) IFN-y IFN-y/IL-4 IL-10
Group 1 161.2£5.3° 23.9+1.6° 935.8+49.7° 5.8+0.1% 475.4+11.7°
Group 2 259.2+7.8° 36.6£0.2° 1364.7+144.7° 5.3£0.4° 570.5+2.0°
Group 3 199.6+6.7° 35.6+1.6° 1286.5+25.6° 6.5+0.1° 634.3+24.5°
Group 4 185.4+17.7° 39.1+4.6° 1261.2465.0° 6.8+0.3° 676.9+£31.9%

Different letters (a—c) represent significant differences between groups (P<0.05).
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Immunomodulatory effects of Lactobacillus casei on a murine
model of peanut allergy

Qiuxiang Zhang, Mengsha Hu, Chengcheng Ren, Wei Chen’

State Key Laboratory of Food Science and Technology, School of Food Science and Technology, Jiangnan University, Wuxi
214122, Jiangsu Province, China

Abstract: [Objective] We studied the immunomodulatory potential of Lactobacillus casei Zhang on preventive and
therapeutic effects. [Methods] A murine model of peanut allergy was established and fed with L. casei Zhang. Then
we measured the levels of IgE, IgG1 and IgG2a antibodies in blood serum, histamine and IgA antibody in feces,
and cytokines and CD4 Foxp3" Tregs cells. [Results] Intragastric administration with L. casei Zhang, prior or after
allergic sensitization, increased levels of serum allergen-specific IgG2a and fecal total IgA antibodies. Additionally,
systemic anaphylactic symptoms and Th2 responses such as total and specific IgE antibodies, histamine release and
IL-4 production were decreased. In contrary, L. casei Zhang had no obvious influence on the serum IgG1 antibody
and other cytokines (IL-10, IL-12 and IFN-y). Successful immunomodulation by pre- and post-treatment were
further demonstrated by the increase of IFN-y/IL-4 ratio in vitro and enrichment of CD4 Foxp3" Tregs in spleen
and mesenteric lymph nodes. [Conclusion] L. casei Zhang could shift the Th2 dominant response to a Thl
response, which finally play a role in preventing and treating peanut allergy.

Keywords: peanut allergy, Lactobacillus casei, Th1/Th2 balance, regulatory T cells, immunomodulatory effects
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