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Effect of early exposue to allergen on rat asthmatic model
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ABSTRACT Objective; To investigate the effect of early exposure to allergen(ovalbumin,OVA) on rat
asthmatic models. Methods: Neonate rats were randomly divided into negative control group, asthmatic
model group, low dose group and high dose group, with 8 in each. The rats of low dose group and high
dose group were injected subcutaneously with 2 g/L OVA 0.1 mL and 10 g/L OVA 0. 1 mL separately on
the 1st day. OVA was given in asthmatic model group, low dose group and high dose group for allergin-
izing 6 weeks later and then asthmatic models were made. The pathologic changes of lung tissue, cell
count and differentiation of bronchoalveolar lavage fluid (BALF) and serum interleukin4 (IL-4), inter-
feron-y(IFN-y) , OVA-specific IgE and OVA- specific IgG were observed. Results: The airway inflam-
mation in both low dose group and high dose group was less severe than that in asthmatic model group.
Total cell count of BALF and the ratio of eosinophil and neutrophil of both groups were decreased signifi-
cantly compared with asthmatic model group. IL<4 and OVA-specific IgE were markedly decreased, while
IFN-y was significantly increased in both low dose group and high dose group compared with asthmatic
model group respectively. There was no significant difference in IL4, IFN-yand OVA-specific IgE be-
tween high dose group and control group . The serum OVA-specific IgG was elevated significantly in asth-
matic model group, low dose group and high dose group compared with control group , and it was higher
in high dose group than in asthmatic model group . Conclusion: Early exposure to OVA after birth could
inhibit the airway inflammation and OVA-specific IgE increasing induced by OVA in grown-up rats, and
the mechanisms might be related to formation of immunology tolerance.
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BRI , SIE R SR PR A, ROV A
FsERR SR o RATA 4 24 h ISR
5 B70 7% 59 % 1 & & (ovalbumin, OVA) , i B X K
B IR Y AR HEAT T3, FRERR AL,
W Iy FR B VA SRR 0 B B A S AR 8

1 #RE5FH%

L1 kR

L1.1 s Rkiad @5 SD 2R 4 R, ldbE XK
¥E—-WRERSYLR PLORE, BT R
32 HIRRENIEUFERE SN 4 4 BIXT B4 B e
BY DMHEH KNEAE, B48 R, THAES—
KO3 BT HE 5 BRRR 5L 2% 1B (phosphosaline, PBS)
0.1 mL,PBS 0.1 mL,2 g/LOVA 0.1 mL, 10 g/L
OVA 0.1 mL, FRAREHE 0.1 mL FEEMLIA
BEM 20 mg,

1.1.2 5 OVA(V,Sigma A ), SEMH
BEm[ AL(OH),,Sigma A ], B H AP # i (4t
FAE Y S BFFERT) , IL4 ELISA X7 & #1 IFN-
YELISA Al & (U BEEY TEARAA) B
Mt EAL PRI L F PR B TG RIBR B bR iC 8 2%
MEGERPEEFEDERARAE) AW RL
I/NBRBT K B TgE $ 5T EEHT{K (BD Phar mingen 23
CibR

1.2 I

1.2.1 BREHED KRERKE 1 ARAR K
150 g) , 43 FI%E/NRI R K] B A Fsg e 4 5
TS OVAI0 mg + AL(OH), 200 mg + PBS 1 mL,
[6] B} R R 25 5 x 10° ~/mL & H FF B 1 mL
HITHE, 2 AR KBETFAZEHAAESET
(30 em x40 cm x50 em) , I 20 g/L OVA E4L A
BE,20 min/ ¥R, L7 d, XL PBS {LE OVA
BEMiER. B —RBKSE 24 h WRERAE,
1.2.2 #ARE HS0 /L KB HKE 50 mg/kg
JBLIE VSRR 340 , IR E BRI 3 mL, B E2 h /5
4 000 r/min B.0 10 min, B M, -70 CHEE
M. AAERBKEA0ER. RBRE ., NERE,
AN AT SR E IR YE, BK 3 mL, A
B KR E R AT 3 K, BIERY 80% , X XK
& i 0 7 W& ¥ ( bronchoalveolar lavage fluid, BALF)
BTN 3 R 4y 2 (34 200 4N) . B R R
(REWEVE) 1T 40 /L ZRHBEEE , T W EAR
Yk, AN (HE ) e €0, ME L LEMHHS R
FEYAE,

1.2.3 MEEMEAN K4 (interleukin4 , 114 ) F -

FZE (interferon-y, IFN-y) FIE R FIEGEK %
% T B = ( Enzyme-linked immunoadsordent assay,
ELISA) , IL4 AR50 & UL B AT, 7E 91 (L4
BB ERRAR L, 25 ASR A B
YR BE WIbRHE S, AL 100 pL,37 CHEE 90 min, PetR
4 ) MAEMERLMPI AR IL4 Hidk, F1L 100
pL,37 CHEE 60 min, Tl 4 I A SRS S
B PR IC A RANE , 9L 100 pL,37 CHF 30 min, ¥
4 W B ARG 30 min, INA LK, B,S
min P FERGAR OB BE (B, R IR ME I 4%, TR0
o IFN-y BN &3 B 47 , [ b,
1.2.4 [} OVA-IgE #1 OVA-IgG /K FHIM &
KA ELISA ¥, #2530k (4 ) T A s, (1)
KBl OVA-IgG i & A 0. 05 mol/L £ %% ¥ ( pH
9.6) FikE OVA % 200 mg/L, a1 8% 96 fLEGAR MR, &
F.100 pL, BT 4 C BN 48 h, i 100 g/L/h4
& (pH 7.4), €200 L, 4 CHE. MAE
0.05% (& R 4 %) B it B ( Tween ) 20 #y PBS
(PBST, pH 7.4) ¥k 4 WK AR 1: 10(f& L)
BRI, 7L 100 pL,37°CHEE 120 min, YEHR 4
W A B o 44k B8 % i0 Wb 3 0 K B IgG,
1:80 000 (&M Ik ) i B, &FL 100 pL,37 CTH/EF
120 min, PE4R 4 IK; IIASBHE MR B AR, B
100 L, %3 B 4 20 min, 4 mol/L H,S0, & Ik &
Bio 4 B SEFRFE 490 nm K T ELHEE,
(2)OVA-IgE JE: F10.05 mol/L 8 (pH 9.6)
W OVA £ 100 mg/L, 33 96 fLES#RIR , B 1L 100
pL, B4 C BES®, 0.05% (K424 iy PBST
PER 4 WA 20 ¢/L /hA 13 (pH 7.4) 41200
pL,37 °C $¥F 60 min, PR 4 K IARFI 1: 5 (&
) MBERME, F1L 100 pL,37 CTHEF 120
min, YA 4 YK MAEI R AL/ D BRPL AR IE, 1: 500
(HRRRLL) %88, AL 100 wL,37 CHEF 120 min, ¥
R4 W IMABARBEbRiCEE R MK, 1:4 000 (R
W) W, L 100 pL,37 C §#F 40 min, JitR 4
W IMASRE K Y B AW, FfL 100 puL,37 CH¥
F 15 min; WAL LW, L 50 pL, K IERN, 2
H ShEPFE 490 nm K T W€ 6 BEfE .
1.3 GiitZahr

THEFB (x +5) F, R SPSS 10. 0 34
SR TAC B, 454 JE) LR F B R R O 22 AT
(One-Way ANOVA) , 4 [H] B 5 LL 4R 7 22 5 B R R
Zat (/MR E,LSD) , InJ7 285, MR A&
175 2 43 #7 (Tamhane’ s T2) ,P <0.05 A NER
BHIHERE L,
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2.1 AFAKRKITHERE

BEMGHTEF (LR A OVA J5 27 5 min FF 45 3L
B30 P, B TR [F) A2 10 B 3 e, R UL
&, URBORESR AT SR, TR, SO R Bl HIT A
R, H IR O, H BRI R E—&, R
e R B R SHR Y . XA R EARR
W ERIME HARELRFES. PMHEHAK
FIRA RN TR A B R AL Z |, K| B HE
B F X B,
2.2 RJHKK BALF J A 40H0 S5 K42

(1) BERGEH 554 Lo AR, 240 e S 5 PE PR 40 g J%
sk A R B3N, Z RA GIHEE SR E 4
B, S5t RARANBHARBEERERITFEL,
HMIBHUBEREEIT¥E, 2)/MHESA
555 BR A EE B A B B P R A i B b R e P
AWM, EZRELHITEENL, G)KNEHASHER

20 P B R PR AR A BT, 20 S B S R
HHBRERELITFEBX(EL),
2.3 FEKBIMHLREEYE

fii#H 4 HE Be 6 0] L, %o R 40 40 /N 32 S8 o M
WEMIER , IUVERR LR e 8, XE M
BERIAAEE 4/ R E A B A&
RYEANRIE (B 1A) o Behg K BAT HR 18 Hk 40
NSTREANILE TR B R A 0 R, R o R ER 4 M
BEHE, RELEAARBRERE, XLERE
T EACRE A RN AR R R B
XREFRIEENE, nEFEAM(EIB), 5
w4 LU, /N B 4 0/ ST S R R R LT
R R PR AR , 3 AT B SR AR 43 A B PR R
M. XREFRIESERE(E 1C), TAFIEA
H/N B FNE TR B S AE B B R, DUMR Rkt
HRWIAE MR, G E, FRITHEE
(B 1D),

1 XREMERBTARARSERNSE(n=8,x£5)
Table 1 The total number and differentiation of neuclated cells in branchoalveolar lavage fluid(n =8 ,x + )

Total number Macrophage Neutrophil Lymphocyte Eosinophil
Group (x10/L) (%) (%) (%) (%)
Control 10.25 £2.66* 95.50 +1.20% 0¥ 4,50 £1.202 0¥
Asthma 27.03 £7.06* 44.81 £13.21* 39.63 £9.33* 15.75 £12.35* 1.94 +1.08*
Low dose 14.56 £2.88* * 70.38 +6.89* 15.34 £6.80%* 12.31 £3.56* 0~
High dose 10.12 +2.87% 82.50 £7.62%* 7.53+5.53%* 8.73 £5.742 0%

* P<0.05, # P<0.01,compared with control; A P <0.05, ¥ P <0.01, compared with asthma group.

A, control{ x100) ; B,asthma( x 100) ; C,low dose( x 100) ; D,high dose( x200)
B1 SHMELRER A (HE Reft)
Figure 1  Histological observation of different groups of lung tissure( HE stain)
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Ext B4 i, B 41K BRAMNE M VE S B T
WREAH 2 (Th2) iR F IL4 A&, ZRE 5T
2R GHBE T E 4800 1 (Thl ) 4008 F IFN-y
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ABE(E2),
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®2 FAKRIMEE IL4 M IFN-y B (n=8,x+5)
Table 2  Comparison of serum IL4 and IFN-yin
different rat groups(n =8,z ts)

IFN-y(ng/L) IL4/IFN-y
Control  16.57 £0.54”  34.78 £10.63% 0.52 £0.16%
Asthma  27.90+1.47*  10.55:1.12*  2.67£0.30°
Low dose 19.00£1.07*% 23.49:5.67° 0.84£0.14*%
High dose 17.27 £0.60%  30.17£7.41%  0.59 £0.13%

Group IL4(ng/L)

* P <0.01,compared with control;# P <0.05, AP <0.01, com-
pared with asthma group.

2.5 XKML OVA-IgE,OVA-IgG /K
SEehy AR L, /N B AR & 4150 A i TE
OVA-TE B EW /L, ZRARIHEESGKNEES
XHRA R ERERITHFEE N, PMESKHEH
SMAMIE OVA-IgG SxT A W B E &, HER
BT X W 5 8 A 4 T, KR B B
mEREGEHEEL, /MEHSHEEEREBL
GuitS S g XHER M (R 3)

F3 KHEKREME OVA-IE Fl OVA-IgC HBEHEK
HE(n=8,xts)

Table 3 Comparison of serum OVA-IgE and OVA-IgG optical
density value in different rat groups (n=8,x +5)

Group OVA-IgE OVA-IgG
Control 0.28 +0.04* 0.14 +0.04*
Asthma 0.60 +0.09° 0.86+0.10"
Low dose 0.37 £0.05** 0.97 +0.11*
High dose 0.28 +0.03* 1.13+0.13**

* P <0.01, compared with control; # P < 0. 01, compared with
asthma group.

3 itig

¥RERmE THEABRNSFIENERER
ERAEVES . Thl/Th2 B G i 25 2 45 76 2 i £
REMERIBPEEEMERD . BB
Th2/Thl BF K17 T ZR2iR, G5 A IgE, Th2
A FEHEZ AR BT H TH2 41, %S
Thl RFHEEE T, XEFkERENDFA
IR IRE T —EMIT, ER BN K
3N Th2 4AHITHRE, N Thl KM KFES X H BHE
SoRE 2 R A

Yo SR IR YT R B I LIRS R R
B TC R RLRZAKIE BINAYT B 1Y, 2 H AT BE R iR
REME—J 5, R WHO B 210K 15 345
RITRRZ B B S “ W7 o ER R IERXT AR
DL AR B AR FIML T 24 M ok 1S 2, T BBV S
oA (1) B MR URS R CD4" T A
RBESF T, (2) T Thl/Th2 ¥4, & M R%E

e, (3)ERT B 41/, B5% IgE [ [gG(FER
IgG4) RAERFIF ., (4) /Y T 4045 E 4
4-#-10(interleukin-10,1L-10) , 5% T 40~ 4 41
JRAEFHERRT 2, (5) MO0 40 L 40 g R 40
AR E LRI RN, HEEEHN
SIT &R FHI 7% 45 3% 3 70 o J ) B #) 7 2 X e i AR 3
BATE TS, BEETER 3 ~5 F/R)7, BHR
SFRETBAEE, Ko BIRE Z — R BAF S #IE
B BER G B REN ZMERHZRE, £
R4S A 24 h ARSI RIE S A OVA, IRR R
HE AR R R R T 32 B UR

AELEERBR, 5 L, B M
OVA K BUH BALF rh (5 40 Jfd S50 W8 BR 40 M 71 P 1
RN E WD, WEB R SERER GRS
R I A A R R A M R T R B R, H
PR BANEROMHIERE R RE. Hithi4
JE R Ak OVA 1] LB E W OVA BB K RMK
TEARAE, FEH] OVA sy et R AE, B R R4
BT 32 o

IL4 F1 IFN-y 4351 2% Th2 F1 Thl 4HHEAYFRENE
PR, 3 e e 0 5 A R 4 B R R RL T % THL
TH2 AR AN, R, 53 R4 i,
BERG K R L4 B 8 75, 1 [FN-y MB g F
B, B ILAFAE Th2 R # Thl/Th2 K45, FHEM
OVA KR, BAEG7E OVA M AEMBR T, m¥E
IL4 1 IFN-y il B0 2 2 Fnxd BRAARML, ok
FIE OVA MIEFE NEAE . 15 B B S B fih 18 i JR
A LA B &I R R 1% F 89 Thl/Th2 K4, T HiX
FrfE BRI BEA —E XM,

E RS 5X S EEmSEIHHERENER
YR, K38 5 R e DL B R I AR IE R B, B F
HrBEng S B B ) (airway hyperreactivity, AHR) Y
SEr. RITWEZRERER, SBRH LR, R
WMl OVA K RILSMA L OVA-IGE % 5 &M
%I, 70 OVA-IgG WA Frgfn, 5 Tsitoura (4140 Sey-
mour 21 BT FMIAF . HMEMH N (1) BYR
BT OVA Wi ALK Gl R R RAE TSN, B
R H OVA-IE; (2) i FRF R P HFEAR
4K EF, % B 45 iR FRA R
SRAEEEYW., ZRHEM OVA WES, Wt
T W E 4/ R 40 B R 7 (348 T HI4L K R B 48
TEA AR H I R A K B4k , B b 1gE 4] 1gG
B, [FnY TgG Al Ry BT HL (R 7 2850 8 3R 40 R
Zemann %'V BB ST R BL O AR OVA 7 i 5 iy iy
BRI SR T 57, (H OVA-IgG PR, XRP4S BI0E
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BESCRL” A AN L o B J2 B J00 4 fl 0 SR, el
TRIERGRT AR, HL77 76 30 e M B i 7T
e, BRI & B — B,

BEXH

[ 1] Macaubas C, DeKruyff RH, Umetsu DT. Respiratory tolerance in
the protection against asthma[J]. Curr Drug Targets Inflamm Al-
lergy, 2003,2:175 - 186.

[ 2] Karol MH. Animal models of occupational asthma[ J]. Eur Respir
J, 1994, 7.555 - 568.

[3] AYR, BEE RBR, & LA ERARLE TR
WM EE AT ]. AR 2 ,2003,10.:615
-618.

[ 4] Manzolli S,Macedo-Soares MF, Vianna EO,et al. Allergic inflam-
mation in hypothyoid rats[ J]. J Allergy Clin Immunol, 1999,
104 :595 - 600.

[ 5] de Sousa- Mucida D, de Castro- Keller A, Fernvik EC, et al. Un-
conventional strategies for the suppression of allergic asthma[J].
Curr Drug Targets Inflamm Allergy, 2003,2:187 - 195.

[ 6 ] Kumar RK, Herbert C, Webb DC, et al. Effects of anticytokine
therapy in a mouse model of chronic asthma[ J]. Am J Respir Crit
Care Med,2004 ,170:1043 - 1048.

[ 7] Steinke JW. Anti-interleukin4 therapy[J]. Immunol Allergy Clin
North Am,2004 ,24.599 - 614.

[ 8 ] Henderson WR Jr, Chi EY, Maliszewski CR. Soluble IL4 recep-
tor inhibits airway inflammation following allergen challenge in a
mouse model of asthma[ J]. J Immunol, 2000, 1641086 - 1095.

[ 9] Shirota H, Sano K, Kikuchi T, et al. Regulation of murine airway
eosinophilia and Th2 cells by antigen-conjugated CpG oligodeoxy-
nucleotides as a novel antigen-specific immunomodulator[J]. J
Immunol, 2000,164 :5575 —5582.

[10] Rolinck-Werninghaus C, Wahn U, Hamelmann E. Anti-IgE thera-
py in allergic asthma[J]. Cwr Drug Targets Inflamm Allergy,
2005,4:551 -564.

[11] Chung Y, Cho J, Chang YS, et al. Preventive and therapeutic
effects of oral tolerance in a murine model of asthma[ J]. Immuno-
biology, 2002,206 :408 —423.

[12] Akdis CA, Blaser K, Akdis M Mechanisms of allergen-specific im-
munotherapy[ J]. Chem Immunol Allergy,2006,91:195 -203.

[13] Fang SP, Tanaka T, Tago F, et al. Immunomodulatory effects of
gyokuheifusan on INF-gamma/IL4 (Thl/Th2) balance in ovalbu-
min ( OVA)-induced asthma model mice[]J]. Biol Pharm Bull,
2005 , 28,829 -833.

[14] Tsitoura DC, Blumenthal RL, Berry G, et al. Mechanisms pre-
venting allergen-induced airways hyperreactivity: role of tolerance
and immune deviation[ J]. J Allergy Clin Immunol, 2000, (06 .
239 -246.

[15] Seymour BW, Gershwin LJ, Coffman RL. Aerosol-induced immu-
noglobulin (1g)-E unresponsiveness to ovalbumin does not require
CD8 + or T cell receptor ( TCR)-gamma/delta + T cells or inter-
feron (IFN)-gamma in a murine model of allergen sensitization
[J]. J Exp Med, 1998,187:721 -731.

[16] Zemann B, Schwaerzler C, Griot-Wenk M, et al. Oral administra-
tion of specific antigens to allergy-prone infant dogs induces IL-10
and TGF-beta expression and prevents allergy in adult life[ J]. J
Allergy Clin Immunol, 200 [17] Sedgwick JD, Holt PG. Sup-
pression of IgE responses in inbred rats by repeated respiratory
tract exposure to antigen: responder phenotype influences isotype
specificity of induced tolerance[ J]. Eur J Immunol, 1984,14:
893-897.

(2005-07-04 YtH)

(A58 - X

AR A ELR B e s n I R [ p53

RHRZREMEEREDUESHTFEYERRIE
RO FHLREXTMEER ps3 K9BR)5 B 1E AL
HBFRBUE T ERR . EH IR RE SRR T ERE
W FAB Y F A (Molecular and Cellular Bi-
ology ,2006,26; 2782 - 2790. ), it XK H & Acetylation of
2006 at lysine 373/382 by the histone deacetylase inhibitor dep-
sipeptide induces expression of p21Wafl/Cipl, & iR/E#& J %k
TEER, F—EENRDESRE M ELTHR B,
AWRBIERALEFES BRESEMBPIRERAL
T HSRF RSP,

pO3 REBT ZWRAERNEEER, E&EAKME
91, Bk 50% LA L i pS3 SRR RS, BT pS3 BT RES

HOFTIE L

TFhEY%E AREYERMEERZRMMKKE, p53 EHE
REXNH T HHEFHBESMERATHARNERSHT,
ifi p53 & HHBHNRERFHIEN FERERZ —,
FTEHBRLEZHERITE p53 B Z BB X —
HHEMER D, RHHAEO L BB IR AT p53 1Y
REEA I 373/382 RS B ERE 4 Z Bk, 3k HIEW B4
FORNZBAL TR pS3 FTHEEMEERE p21 #E, #1
BEI—RIIEYHERN . KB R EH p53 M4 F M
B R B 4 R A K A PL IR L T BB SRR, xR R
SR FIR A A B AR SCRSE N M E,
(RFRFABEZR HASAE)



