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[ Abstract] Objective In order to provide the basis for establishment of food allergy models, we compared the
differences of sensitivity and alterations of intestinal flora of food allergy models in two strains of mice. Methods  Forty
4-5-week old female BALB/c¢ and Kunmimg mice were divided into control group (n =10) and food allergy goup (n =
30), respectively. Ovalbumin (OVA) was injected to the mice to establish food allergy models. Serum OVA-specific IgE
of the mice was assayed by ELISA. The jejunum tissue was examined by pathology with HE staining. The changes of fecal
flora were detected by denaturing gradient gel electrophoresis (DGGE). Results (1) Among the sensitized 60 mice,
OVA-sIgE levels were significantly increased in 27/30 BALB/c¢ mice and 21/30 KM mice compared with those of control
groups (P <0.001). Moreover, there were more evident inflammatory cell infiltration, epithelial cell shedding and cytolysis
in the jejunal villi of BALB/ ¢ mice than those of KM mice. (2) After food allergy modeling, there were significant changes

of intestinal flora in the BALB/c mice ( P <0.001), while only significant change of evenness was found in the KM mice
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(P<0.05). (3)There were changes of abundance, Shannon index and evenness of intestinal flora in the model groups of

BALB/c¢ and KM mice. Conclusions BALB/c mice are more sensitive to OVA allergy than KM mice. The composition of

intestinal flora is different among different strains of mice. The changes of intestinal flora after OVA challenge in BALB/¢c

mice are more obvious than those in KM mice.
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1.1 SKIEzh¥

SPF 2 it BALB/c F1 KM /NER£S 40 H 4 ~5
JAS R 15.5 ~17 o, l4E =7 RS0 3h )
PR [ SCXK (H1) 2007 — 0002 ], 52 56 Ml 25 7255
SRR KL S Y L [ SYXK () 2012 -
0002] . MEERAA: M IR 20 ~25°C,12 h/12 h &
AR, A RYOK 5, DLRRBR R COR &
X EE ) ) 3, DAk A B 43 24 e I 1) S B
FET R, BRI

S BHEC 5 (4 50 kg &i) c BoK 12.5 kg,
Z%k 5 kg A 7.5 kg XK 10 ke 1KY 7 kg BB
1 kg BEEERY 2.5 kg AHYIM 0. 75 kg, B 0. 25
kg £k 0.5 kg faliTiM 0.5 kg i/ K E 0.25 kg &
BYEE % 80 g K 4 L,
1.2 7%
1.2.1 #hisrdl

B ZR 40 FUME B, BEAIL 20 B 52 56 28 Rk B4
SCEGEH 30 HOXFREAE 10 R, SCE /R s T
K B, W IR T S AR PR K, TS 28 K
R 2 h WARFE/NER, BB AR
1.2.2 PRl Esr

SR 3] vk, FEREU SER A A 1 K&
M TS5 T 25 10 wg OVA(V 4%, Sigma 23 ) Fl 1
mg S AALER (Sigma 23 F]) A BRER K A H 0.5 mL,
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SR AL B T 15 KA 414 10 wg OVA
(V 2¢,Sigma A F]) FAHERK, 8 H 0.5 mL, BiE
WUR  TERE5E 20 KR 25 28 K, 11500 mg/L OVA
(11 9%, Sigma A 7)) W H S 52 0.2 mL,
1.2.3 i3 OVA FE5tE [gE K-Fmy A il

K ELISA ¥, I OVA H: 534k Ik K46
M ARKIOR G 2 h WA IR BRI, 43 55 13, LA 10
pg/mL OVA AU, 4:£L 100 wL, 1% 4= 1fiL3% H 4 H
P, B 200 wLs IG5 (1 1) 7 B, F£L 100
pL; A HRP FRIC BT/ B IgE (1: 1000 7 B )
(Southern Biotechnology Associates ) , & L 100 pL;
TMB (JUEAEY) ) 0S5 2 1k Oy, fif FH 4 B Shln
( BIO-RAD, USA) 7EJ 4 450 nm ARG A {H,
1.2.4  JipiEd gl mss

AEFE/INEL B 0.5 em 23 A8 52, T AR R -4T 4
@, 5 MRS EALIES,
1.2.5 (R AR

TR B Al /N R ZEfH ) 7547 denaturing
gradient gel electrophoresis( DGGE) 71T,

(1) ZS{HBHERES DNA V4RI FESE T 2 mL
BZ 145 (Biospec) H1, A 700 wL 24 250 plL
B/ G0/ S (25:24: 1) F1 0.3 g 58k, IR,
Mini-Beadbeater-16 ( Biospec, USA ) fff & 2 min,
12 000 r/min & > 5 min, B F ¥, 1A 250 uL
10 mol/L&TR B , SR JE i 1] 2 Ykl & A5/ S 1 e
SR, SN EEIUTE , 70% I Z RS TR
A 50 wL £B T/KH2 uL DNA free-RNAase (4= T
W) 37CHER 15 min, B2 wL i) DNA B T
NanoDrop ND-1000 4% i 2 & il & H: DNA % &
G IEL Yz

(2) PCR ¢34 . 9744 16S rRNA JE£[H V6 - V8 X
51 # A U968F ( 5’ -CGCCCGCCGCGCGCG-
GCGGGCGGGLGGGGCEGGGGGCACGGGGGGAACGE
GAAGAACCTTA-3’), LI1401R (5 ’-CGGTGTGTA-
CAAGACCC-3" ), P HfK % .25 L, A5 12.5 ul
2 PCR MasterMix, 0.5 wL 10 mol/L 54,1 pL
100 ng/pL ) DNA #i4),10. 5 pL 4 ddH,0, I
ZAF:94°C 5 min,94°C 30 s,56°C 30 s,72°C 1 min,
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30 MEFR;72°C 7 min,

(3)DGGE 4341 : PCR P=#H DGGE #1740 #r,
% JH Bio-Rad /A 7] DeodeDGGE £ 4t , {12 I8 Row-
an 5 J77% . DGGE i ] 8% T N s Mk g 58 it , >k HH
45% ~58% "BILHRIE . B AETE 220 V HLE R FiHL UK
10 min, FJ5 85 V HLUK 16 h, HLIKEE T, PEAT A
FREGeE . DGGE BEE K H Quantity One #E475347 .
1.3 SEitEabiE

Wi H] SPSS 17. 0 GEitH A A TR Ab B, S5
BRI R + RS (& = s) Foon, HE LB
One-way ANOVA 7 2243 ¥, Student-Newman-Keuls
K, LA P <0.05 NEFAEGHHE X,
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2.1 Ii#F OVA ¥ 514 IgE /K F

ELISA 3:5E L7 OVA $ 53 1gE 7K, A X
+2SD MhRiE, RFXF B4 X +2SD Ryidfdl, /M T
XFHREL X +2SD A TCR N2, 45588, KM XT R4l
OVA-slIgk(0.45 £0. 12) 1 BALB/c X} B84 (0. 69 +
0.17) ZF TR FEE(P >0.05) , 525 4 1M 7% T iy
OVA-sIgk 5%F BEAIA 1,30 H BALB/c 14 27 R
(2.10 £0. 64) KTFXFHEL (0. 69 +0. 17) Bifi5 4 SD
(P <0.001),7 30 2 KM H4 21 H(2.00 £0.67)
KFXFIRLL(0.45 0. 12) BFifiF i) SD(P <0.001) ,
2.2 PAEHRAFTN

ZHHLY A HE Qe e (WLE 1, B 4di 4) AT I

BALB/c F BALB/c C

BALB/c /NEAT KM /)N BRUSE 56 21 19 25 B 986 L B2 4
MR kR IR BE 9% e P 4 iR 3 |, i BALB/¢ /)N R

S 2H B
2.3 BPEEEEHNTH
2.3.1 DGGE Fji

i /& 2 A48 BALB/c F1 KM /)NR4%4H 22 1A] BE A
AT 5671 OB 22 50 400, BV 2 W] — o7 B 10 2537,
WA A AR, Gnskal 2 A5 e b Rdt s
0y, 4547 1 HAE BALB/ ¢ o 4 B S mf WL, 4578 7
TE BALB/c X JZH rbvm] UL, W] D £ ) 3o S A i
BRI S RAE T, 2540 6 FA7E T KM /MR
i, M7E BALB/c /INERAR B, UEHHAS [A] i &R A9 70N
U 8 A E 0 25 A AN ]

2.3.2 16SrRNA 3t[A V6-V8 [X PCR-DGGE $54(#
Tk 451 3BT SR AE UPGMA K551t

(1) UPGMA 253 Hr. % V3-DGGE 5 8r ¥l3%
AT ZREERR B AT (L3R 1) , 45 5 R B . BALB/¢c
N B 3 BB A X BR 2 e, & | Shannon 45 %8
FI S RE XA A i 22 5% (P < 0. 001 ) 51 KM /N
AR R L, DA 5 B 22 A k(P
<0.05), BALB/c /)N ERUI X BEZH AT KM /)y B8 X6
MRAH HE#E, “F & (P <0.001) | Shannon 54X (P <
0.001) FIFEAIFEE (P <0.05) 2554 B F%E,

(2) ZHENE/M T : DGGE RSB HT (K 3)
TR Z (A1 S AL EE A 13% , BALB/c il f4H
1 -6 R —FE, HA JLA AR5 43 5l i — %2

KM C KM F

1 234 5 6 7 8 9 1011 1213 1415 16 17 18 19 20 21

2223 24

WL UKIE E T BCE UK SRS . 1 ~6 SUKIE N BALB/c i (4,7 ~ 12 S9KkiE N BALB/c X HRZ |13 ~ 18 Skl Jy KM X M ZH 2 |

19 ~24 SPkiE R KM 2854l ,

B2 BALB/c Al KM %21/ IE R V6-V8 IX DGGE &l
Note:1 —6: BALB/c food allergy groups,7 —12: BALB/¢ control groups, 13 —18 : KM control groups, 19 ~24. KM food allergy groups
Fig.2 V6-V8 DGGE profiles of the intestinal flora between the BALB/¢ and KM mice
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Ul IAS 20 22 (6] ) Jl 0 BT AR A A AF AR 25 5o SRR s /DA RZR S dh R Y i USRI I ARG

R 1 BALB/c Fl KM /N IRZT5 08 B4 V6-DGGE $5 LCIAT3E 1) ZAE P15 K
Tab.1 Diversity indexes of the V6-DGGE profile between control and FA groups of BALB/¢ and KM mice
ElE/E~Ei 415 FEE Shannon #%X SfS); 3
Primer types Mouse groups Abundance Shannon index Evenness
BALB/¢ control 10. 75 £0. 50 1.41 +£0. 16 0.59 £0. 06
BALB/c FA 14. 13 +0. 83 *** 2.10 +0. 23 ** 0.79 +0. 07 =
V6-V8 IX.
KM  control 15.83 £0.41* 1.88 £0. 12¢ 0.69 £0. 05"
KM FA 15.50 £0. 55 2.08 +0. 14 0.76 £0.06 "

[E:* P<0.05, P<0.01,"™ P<0.001, 5 KM X B4 LL ;P <0.001, "P <0.05, 5 BALB/c X HRLIAHLL,
Note: * P <0.05, ™ P<0.01, P <0.001, vs. KM control;*P <0.001, "P <0.05, vs. BALB/c control
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3 BALB/c Al KM /Ut HEZH AL 2 24 R PCR-DGGE P13 R 50
Fig.3 Dendrogram of PCR-DGGE profiles of the microbiota in the control and FA groups of
BALB/c¢ and KM mice
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AR ST (27.306% ) o KIHTAT AR i 45 41 4 i A
KEB/TE PCA 43 AT Hh 4325, Hovh BALB/c 1 KM s — .
A TR 229 L
3 it : S
-0.5 . - r T v 1
FEI b T A S o ) £ i B 03 o as51%) e
rincipal component {45 b
FETEA 30 400 50 R A AR 22, (L [ N B 4 2 SR (45.551%)
BALB/c /NG, 24T BALB/c /) BLARA B ) 4 BALB/c HI KM /NGU I LRI s 10
YIRS AT £ 14— BAFZE SR . Deman %5574 [##E PCR-DGGE &3 PCA 437
A BALB/c J& 4@ M sh A8 R BAIAE ' S0 58 & Fig.4 PCA analysis of the PCR-DGGE profiles in
I BALB/ ¢ /Iy BRO6 JC SR s 1 B 7 AR i Bl the control and FA groups of BALB/c and KM mice
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FE 252 02 B0 7 8 T KM /R, Ui T BALB/c
/INERXT OVA B BB & F KM /R, X T BB S
BALB/c /NRURIEAS F /N, HAE P 5t —B0R OC,
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