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FEXT B LR AR A A1 R e B i 32, DT
i o B O FT A AN R B, SR
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1.1.3  FERH I A2 245 3 £ E Sigma
Nl RPTE IgE. 19G2a bR i [ 3 F
Southern Biotech /2] ; FITC #RiC ) CD4 Hifk
Percp-cy5.5 Aric i IL-17 HLfk. PE Frichy CD25
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ELISA X7 & (BM1406117)Ily [ b5 2 WA
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(50 mmol/L KCI, 2 mmol/L NaHCO:3)¥%& i H 72 43
S, 4 °C B.OLBUUE, AR 4 Bg
AN BRBE R DLTE, TP IR, 0004 R R P ok
PE AR AR 5 ol 4 A R AL PR P TR R T 22 i B
(20 mmol/L Tris-HCI, 1 mol/L KCI, 0.1 mmol/L —
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B DTT) PR %, 4 °C B0 B i s
P EWEWA pH & 45, FFREINA 40%
(NH.):SO4 W, FEor- i, 4 °C B0 ULTE s
B35 WCF I 40% (NH,),SO, 7, 78530 Bt
FE, 4 °CBLIUITE . Sl B 73 Bl g Hik
2 RULHE, WKW INEA 10 min, VK b HGEAR
4 °C BLLICEWE, BRI B2 IO op [0 8 LBk
B
1.3 EH&ENEK SDS-PAGE

KM Bradford J3 56O B B8R 1
SDS-PAGE /3 A (AR BG #2 rp JELER 11 5 1
ek, KA Alpha 1b2: & GE % &
4 (FluorChem HD2, Proteinsimple, USA)4E
FEE, RH Proteinsimple /2] AlphaView SA
3.4.0 HL UK EUR S A A A T 4 B b L

14 JFHBRE QTS AR T

1 BALB/c /NBEHLT A 5 H(FE4H 8 ), 7
3% R IE R T B4 (Negative) . 877 X B 21
(Positivel) . BUECFFE 77T 4H(B. infantis therapy) .
T 5 Xt BE 41 (Positive2) FBLEE AT 12 1 B 41 (B.
infantis prevention), {1 1 Fir/R. JAI7 % RALAN
KAUSAF R A/ N eSS 7, 14, 21, 28 K
i 1 v 5 0.2 mL ¥ BE Sl 6 mg/mL ()5 #5505 (0.1 mL
# AL #]+0.1 mL 12 mg/mL TM), 1E%5 28-56 K
MUBAF RAY T4 3 RHE E 0.5 mL/H 1 A BUB AT
FREW L 28 d), RIS 56 REBIMAIGT
Xof BEZH AN RUEE A B Y67 AU BURE (] 1-A) o BUEZ AT
B HTE 0-28 d B RHEE 11K, SRJ5 Fll Xt i
AU AT B T4 B 7S 28, 35, 42, 49 K
JE s R B e e i R, FRAAHES 56 KRB R G

Figure 1.
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1.

[FEAEKERIHHMERMEIR REEF
Experimental design of in vivo sensitization and probiotic treatment. A: therapy model; B: prevention

model. i.p., intraperitoneal injection; i.g., intragastric administration.
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AR/, R HE YeaIf7e WA T uigg
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1t BALB/c /U SR 523 AN, B PR
1, 39 . IS RFUTE AR AKX ()
HAT

H%HE%%%%%&:%%AW%
17 MYERF AR A R & B

RS IgE. 19G2a P R A Al HE ELISA ik,
— PR RE 20 A5 /INBUMLTE , N L T it
(HRP)FRICHI %t Bl 1gE 1 19G2a — 3t 37 °C &

2~3(1)

1hJ5 TMB B, HZ90E 1IgE 7EJ K 490 nm 4k
(W2 6 BEAEL LA S 19G2a 7E I K 450 nm &b AW
B ZH M HHIE $22 1R Mouse-HIS ELISA it
FEERAE UL T .

1.8 WNAHMARNE T 41 A5

JC TR /)N BMBLE 2H 2RI A o B P B,
LT AN K A PR 2 107 AMmL, 51
FITC #ric iy Anti-Mouse CD4 . PE #3ic ¥
Anti-Mouse CD25 Fl Percp-cyanine 5.5 #Fric %
Anti-Mouse 1L-17 i (4 °C. 30 min), PBS Z&uf
WP, TR F PBS ZZibi b, i ad it
111X (Beckman Coulter, USA)K&IN, [r] B4 & 23
P X HEZH BRI PR X B2
1.9 ZNER PCR WELMEFMFERE TR
k&

JLE RNA H Trizol 5428, RNA #ijEH
NanoDrop2000 %, 5147 Hh et HE L (1 i) B2
ARRA RO IFE R 2) RWER T 20 pL:
SYBR Mix 10 pL, NG44 0.4 ub, cDNA

F1 PNRIWERSTHTESR

Table 1. Evaluation of allergic symptoms scores in mice
Scores
Symptoms 1 > 3
Diarrhea Normal stools A few wet and A number of wet and unformed stools with Severe, watery stool with severe

unformed stools
Anaphylactic No symptoms Reduced

moderate perianal staining of the coat
activity, Loss of consciousness

perianal staining of the coat
Convulsions, death

symptoms trembling of limbs
£2. WHEEPCRHSMHERESIYFT

Table 2. List of primers used for real-time PCR analyses
Genes Forward primer sequence (5'—3’) Reverse primer sequence (5'—3’)
Foxp3 TTTCCAAGAACGGGCATTA TGTGGCTGACTGAGGGTGT
CD25 ACACCTGTAAGCCCAGCTCT TGGAAAGGTTGAGGGGTAAG
IL-17A AGGGAGAGCTTCATCTGTGG AGATTCATGGACCCCAACAG
IL-23 TGCTGGATTGCAGAGCAGTAA GCATGCAGAGATTCCGAGAGA
B-actin CGCAAAGACCTGTATGCCAAT GGGCTGTGATCTCCTTCTGC

http://journals.im.ac.cn/actamicrocn
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2 uL, ddH,0 7.2 uL. PCR #4214 . 95 °C HiAr
#£ 10 min; 95 °C 254 20's, 60 °C ik 20's, 72 °C
FEAH 20 s, HEER 40 YR, FEPRIAIRS ik R A 274
HATE
1.10 FdEabs

SEEKCHE R Origing.5 HI SPSS19.0 HHfT4E
THAHT, 25 LB HEA T R R 5 2243 BT (One-Way
ANOVA), tL BB K F] Duncan’s ¥ 5 , Lk P<0.05
TR R FIEZE R, P<0.01 FRMEIENR BF
5.

2 HERMH

2.1 PEXEFENIRE QKRR SDS-PAGE
ST

b 2 H s W A A R R A P
%fﬁm#mﬁﬁmi T2 AlphaView SA 3.4.0
AT BT TR AR AR ORE b SDS-PAGE 4545 (&
2), BB LR #HDEPEP@XTEWEHRf*ﬁFI(ﬁ‘
2N 35.8 kDa) A /& i, PR aifbiad
i v [ XU TLBR B 1 75 58 S Al A A % 3
S5 RIR, SR ai Ay Hh E R S LK A 4y
Tl 84.93%, 3% K 60.88%.
2.2 SUSH B /N BEBBUS BRI RCR VAR
221 /RO BERERAT ATTAr: RUUE TSR
0-2 h JE WA VS AL etk hiiEl 3 alE i, A

#* 3. HEMIGEMKERELIEFS

X T IEH X BT, JAYT RS X B2 /) B
HBUA R RERE RIS (P 3-A) Kad etk (K 3-B),
FERINEMEABIY, Bk, &2, Jrl
Jil B AT B W g e B 5, TR 3D A2 I RE ) e 5
(P<0.05). 1M AL H TR T 2H AN T RT 2H 1) i T Ak
SRR A B P 2 7% (P<0.05) , T AU AT B 16 Y7 2L Fl
Ty 4 =z [l A W A2 4k (P>0.05)

2.2.2 FHHLZELSM: WK 4 PR, @il XA
AEBRAL /NS HE Yeta B, AR IE & %t
2B ol Sl S POR Y182 & S E= €= RN Wi
B R il G A T ST s N O I U S

| T 1| 5 L] ) K
i 1 04]

1|r'|
{r-l -—HEF
=T ecaswpue i
Ty ——
- — -

By | — -

——

143 ——

fp 5 =

B 2. FEELH RS ENEFRAIRKER SDS-PAGE
&

Figure 2. SDS-PAGE pattern of purified Fenneropenaeus
chinensis tropomyosin. Lane M: molecular marker;
lane 1-4: supernatants obtained from four successively
extractions by buffer A; lane 5: 20% ammonium
sulphate fraction; lane 6: 20%-30% ammonium
sulphate fraction; lane 7 & 8: the heat-treated
supernatant of resuspended 20% (lane 7) or 20%-30%
(lane 8) ammonium sulphate fraction.

TN

Table 3. Content changes of Fenneropenaeus chinensis tropomyosin (TM) during purification
Purifcaton process proeining_porentagess el puificationfacor
Supernatant of extraction by buffer B 14.37 50.09 100 1.00
Mixture of ammonium sulphate fraction 8.15 65.48 74.14 1.31
Heat-treated supernatant of resuspended mixture 5.16 84.93 60.88 1.70

of ammonium sulphate fraction
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Figure 4. Histological analyses of lung tissues in different B. infantis treated groups.
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LSRN 22 IR BRSBTS U
Wi e o T 223 XU B TP, XU R YT
ZEL AT I 2L /) St ] S5 AR 6 P 288 AP 4 i 952 ) 11
B, BRMNZVEHLTE B

2.2.3 /NRUREFIREAERESS RECEA T di 5

FiR, BB EE RBUEEBUKIS, RYT
ol 2 F0OBUIE FF TR 6 T A1 AR X T 1 H 6 BE 4
& /NIRRT TR X B L RS AT
PRI 77 4 AR X 18 X R, w A THE R TR
AT PR TGRS, 5 T S e B 5 A
K. 256 56 K, ACHAM/NRIAEY B
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Figure 5. Body weight changes of different B.

infantis treated groups. The data represent mean+SD of
triplicate samples. Experiments were repeated for three
times.

i R BN N 2. (P<0.05); T Z WU AT & T i
UL FF B TG LR TS 4 43 ARG 36 77 7033
Xif HEZHL LI 25 R 50U 25 IR (P<0.05) (3% 4).
2.2.4 /NRIMERFHEDAMARR S BWE: K
YR I T S R S MR ME R BT, 1] 422 ELISA
JNERIMLTE s v IgE T 19G2a 5, MK 6 1]
DA H, A7 R BEZEL 093 % B 2 % 1 %
HREAIT 5, Wl SCBCE 3 s BRIV s
PEBUAOK - R e & BB i T i s SUSAT BRI YT
L UL FF B 190 B)5 ZH A 36 7 R0 93 e B4
SRk 1gE ZKF I e B W B I (P<0.05), 17
S5 19G2a KETHR (P>0.05) 5 Herb SUB T I6

= 4.

S LA T AU AT TG 2, 5tk 1gE /K5
I(P<0.05) . 15t B WL A B4 1 A5 2050 2% A Xo) oF SR ULER
51 A B

2.3 XUSAF B X B/ BRUEE Treg A1 Th17 40
S TR

I S8 R TR % 3 BN BRI - Treg
Thi7 4ufsic Ko tersgm, SR i =i i s
SRS T 55 % BRZEL IR Y7 XS BRAL | SUBEFF RITR YT 4
T B2 AR AT R Tl 2 CD4"CD25  Treg
1 ThL7 R . WNEE 5 iR, JRY7 0 BR4L A
Bii %) BT Treg/Thl7 L) S 251K F 1 3 X) R 41
(P<0.01), TXUBHFFRIAIT A MG Treg/Thl7
EU A1 249 5 25 1 3R 7 RN TR R B2, v RS
BRI 4L Treg/Thi7 o) & 25 5 T RUBL AT B T b5
211 (P<0.01).
2.4 BUSFFEEXT Treg H1 Th17 ZY4H a7 Fnke
HFREERZM

HIIE 7 AR, BB AT B S X B2 R A YT X
HEZH AR T 15 0T REZH , /N BUIBLIE b Th17 B4 il
¥ IL-17A  IL-23 mRNA 357K 715 (P<0.01),
Treg BIFE5E T CD25 mRNA FKik/KFHn
(P<0.05), Foxp3 FRik&A P fin(P>0.05). AHLt
FHUB X B FNE SR BRAL, U AT B T s 2 A
IHYF A Th17 BN F IL-17A mRNA k7K
AR (P<0.01) ;s WUBLHT B VAT LLABN TR 7%

%8 56 KA = A0 IR LA/ R AE A A 25 R 200 EE AL (% £SD)

Table 4. Comparison of splenic organ coefficient in different groups on day 56 (X +SD)

Groups Weight/g Spleen weight/mg Organ coefficient/%
Negative 27.02+0.28° 16.71+0.45% 0.062+0.008%
Positive 1 30.21+0.31° 27.85+1.23° 0.092+0.012°
B. infantis therapy 28.82+0.43° 20.43+1.29° 0.071+0.006%
Positive 2 30.63+0.32° 30.82+1.96™ 0.101+0.015"
B. infantis prevention 29.32+0.47° 21.77+0.69° 0.074+0.005*

The different lowercase letters in same columns mean significant difference (P<0.05).
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Figure 6. Effect of B. infantis on the tropomyosin-specific IgE, IgG2a and histamine levels in the sera of different
groups. Time-course levels of TM-specific IgE (A) and IgG2a (C) antibodies in sera were determined by ELISA.
TM-specific IgE, 1gG2a and histamine levels on day 56 (B, D and F) were also analyzed. (E) Standard curve of

determination of histamine level. The date represent the mean£SD of six samples. Experiments were repeated for
three times.
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£5 TREBA/NRMAE Treg #1 Th17 B4RAEEE B L5
Table 5. The percentage and ratios of Treg and Th17 of splenocyte in sensitization mice

Percentage of cells - — - C-Eroups — - - -
Negative Positive 1 B. infantis therapy Positive 2 B. infantis prevention

Treg/% 5.84+0.55% 2.74+0.44° 5.51+0.52 2.71+0.19° 4.34+0.47°

Th17/% 0.31+0.01% 0.59+0.03° 0.44+0.05° 0.88+0.06" 0.63+0.06°

Treg/Th17 18.93+1.44% 4.64+0.43° 12.52+1.03° 3.08+0.33¢ 6.89+0.73°

The different lowercase letters of same line mean significant difference (P<0.05).
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Figure 7. The quantitative PCR detection of Treg-
and Thl7-related cytokines and transcription factors
expression of splenocyte in different groups (*P<0.05,
**pP<0.01).

HEZH, Treg BI4H 0K F- CD25 Fil Foxp3 mRNA
KK B2 T (P<0.05) . BEAk, RUBHTFEA YT 4
IL-17A mRNA ik KV B 28T 1l i 4H (P<0.01),
CD25 mRNA ik /K V- {2 2 = T il 41 (P<0.05) .

3 itk

FURT, D& T 46 28 TR 22 B Wy o BEOpL R At 52
FEAE TP TE B RR A Th2/Treg/Th17 412k
i S Ho oy ¥ IR R 25 D7 T Herh Tha7 205 0t
BE Treg/Th17 4HifL 2 Ml o] DA | fe e 2500, B 2Y
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Immunological regulation of Fenneropenaeus chinensis
tropomyosin-stimulated sensitization by Bifidobacterium infantis
in mice

Jixiang Peng, Yanbo Wang, Linglin Fu™

Key Laboratory for Food Microbial Technology of Zhejiang Province, School of Food Science and Biotechnology, Zhejiang
Gongshang University, Hangzhou 310018, Zhejiang Province, China

Abstract: [Objective] This work aims to compare the preventive and therapeutic effects of Bifidobacterium infantis
13.085 on suppression of shrimp tropomyosin (TM) sensitization in BALB/c mice. The balance of Treg/Th17 ratio
and expression of Treg- and Thl7-associated cytokines were also studied. [Methods] Shrimp tropomyosin was
purified by ammonium sulfate and isoelectric precipitation. Four groups (Positivel, B. infantis therapy, Positive2
and B. infantis prevention) of BALB/c mice were immunized by intraperitoneal (IP) injection of purified TM
together with incomplete Freund's adjuvant. Negative control animals received equal amounts of sterile PBS with
Freund's adjuvant at each sensitization and challenge point. Allergic symptoms were evaluated by diarrhea,
anaphylactic symptoms, HE staining analysis of lung tissue, changes of body weight and splenic viscera coefficient.
The levels of specific IgE, 1gG2a and histamine in sera were determined by ELISA. The amount of Treg and Th17
cell subsets were analyzed by flow cytometry. The mRNA expression levels of Treg- and Th17-associated cytokines
and transcriptional factors were detected by quantitative PCR. [Results] The purity and yield of TM were 84.93%
and 60.88%, respectively. In vivo study showed that B. infantis treatment ameliorated the development of diarrhea,
anaphylactic symptoms and inflammation of lung tissue. The splenic viscera coefficient also decreased in B.
infantis treatment groups compared to positive controls. At the end of experimental period (day 56), the levels of
specific IgE and histamine (P<0.05) as well as IL-17A mRNA expression (P<0.01) significantly reduced, while the
Treg/Th17 ratio remarkably increased (P<0.05) in B. infantis treatment groups compared to positive controls. The
level of CD25 mRNA expression significantly enhanced (P<0.01) in B. infantis therapy group compared to Positivel.
In addition, the levels of specific IgE and IL-17A mRNA expression in B. infantis therapy group were much lower
than those in B. infantis prevention group (P<0.05), while the Treg/Th17 ratio and CD25 expression level were higher
in B. infantis therapy group compared to B. infantis prevention group (P<0.05). [Conclusion] Therapeutic
administration of B. infantis 13.085 can effectively alleviate TM-stimulated allergic inflammation and symptoms,
which may attribute to the balance of Treg/Th17 ratio, increase of Treg-associated cytokines expression, inhibition of
Treg-associated cytokines secretion, and thus leading to blockade of inflammatory antibodies and histamine release.

Keywords: Fenneropenaeus chinensis tropomyosin, Bifidobacterium infantis, sensitization, immunologic regulation
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