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(1 JEFRA¥EH—EBIPRAH, LT 100034;2. AXKRFEFBELETE 3. IRAEE—ERHEER
4. RREH—ERBFH)

[ E] o & HRYFERBAREEAMIPE H (ovalbumin, OVA) W EFSEHHRIENEHENE, ¥
& : H4E SD(Sprague Dawley) K BFENL HEEMG A, AR 3 KB 7 X.5B 14 REMFHEAMA, URIEH R
H, BENFEMASFTHEGEI X FTRAE 14 RATFETHES OVA 1 mg( FHELBERKS mg). K
RARZE6 ARG, REHMRANLAEAYS OVA BURH B A pEwmiEE, WEKRIASRENE, it
BENAXRELEPRHRAREE, QR KB+ CD4° CD25 " T 4i M k4 #1 X L HE P3 (forkhead box P3,
Foxp3) ¥ FHF mRNA Rik/KF, # 8 HASHE 3 K4 (2.29 £0.49) AT 7 X4 (1.25 £0.46) S5ummdl
HE(3.50 £0.76) BB AMBEERB (P <0.01), SERIAEFBWER; MHE/FHE 14 RAFEHREBAK LWL
[(3.00 + 1.16) vs (3.50 £0.76), P>0.05], HAEFE3 KA. 57 K4AM+ CD4* CD25" T 4ufg k4l [ (13.68
+3.54)% vs (7.33 + 3.39)% , P<0.01; (16.65 + 4.91)% vs (7.33 % 3.39)% , P <0.01] I Foxp3 mRNA 7k
SE[(18.46 +£5.01 )us( 5.49£1.99), P<0.01; (26.37 = 4.68) vs (5.49+1.99), P<0.01] S5 ¥ AHLEHH
BAE, BHERSE 7 REMKE S Foxp3 mRNA FiATFHE[ (18.73 = 3.66 )us (11.13 + 1.75), P<0.01];{H
HA R 14 R4 CD4°CD25 " T MBI K Foxp3 mRNA RXEERARBERYLLITEEX[(11.04 +
2.88)% vs (7.33 £ 3.39)% , P>0.05;(8.71 £2.19 )us (5.49£1.99), P>0.05], #+# . BHHEmA R E X
REEmSEREMNMHERTFE HAE " BR, RREVNHTBESES=EHNETHREX.
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Effect of exposure to allergen through different duration on a rat asthmatic model
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ABSTRACT Objective: To investigate the effect of exposure to allergen ( ovalbumin, OVA) at different
times in infancy on the asthmatic airway inflammation of adult rats, and its possible mechanisms.
Methods ; Newborn rats were classified as asthma model group, day 3, day 7, day 14 after birth allergen
exposure groups and control group, and were injected with OVA 1 mg ( containing aluminum hydroxide
gel 5 mg) subcutaneously on days 3, 7 and 14 after birth respectively. When all rats were kept till six
weeks old, all groups but the control group were immunized and provoked via OVA to make asthma mod-
el. The pathologic changes of lung tissue and the hyperplasia of mucous cells per bronchiole were ob-
served. The percentage of CD4* CD2S * T cells and forkhead box P3 (Foxp3) transcription factor mRNA
in the splenocytes and thymocytes were also measured. Results; The airway inflammation alleviated sig-
nificantly and number of mucous cells per bronchiole decreased significantly in day 3 group [ (2.29 *
0.49) v5(3.50 £ 0.76),P <0.01] and day 7 group[ (1.25+0.46) vs( 3.50 + 0.76), P <0.01)
compared with asthma group. However, the hyperplasia of mucous cells did not alleviate significantly in
day 14 group [ (3.00 £1.16) vs( 3.50 £0.76), P >0.05]. The CD4 " CD25 T cells and Foxp3 mR-
NA in the splenocytes increased in day 3 group[ (13.68 £3.54)% wvs (7.33 £3.39)%, P <0.01;
(18.46 £5.01) vs (5.49 £1.99), P <0.01] and day 7 group [ (16.65 +4.91)% wvs (7.33 &
3.39)% ,P<0.01; (26.37 +4.68 )uvs( 5.49 £1.99), P <0.01]compared with control group, so did
Foxp3 mRNA in thymus in day 7 group [ (18.73 £3.66) »s( 11.13 £1.75), P <0.01]. But neither
the CD4*CD25 " T cells[ (11.04 +2.88)% s (7.33 £3.39)% , P >0.05] nor Foxp3 mRNA expres-
sion[ (8.71+2.19) vs( 5.49 £1.99), P >0.05] had a statistically significant increase in day 14
group. Conclusion . There exists a “time-window” for inhibiting airway inflammation by early exposure to
allergen in the rat asthma model. The possible mechanism could be associated with induced generation of
regulatory T cells.
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20 FRERARBELSHKBEEE LB
B, BEDAZMHRENETRSERENE
Y, AHA¥EANERRRERR S ILEY
BE M SN REMAI 2B AH X, B TAER
B ARKEF —ERFRMLEEKR K
SCIHRRAGAES | RAREMAENF(BE
F ) T 400 L FR P g 8 S ) R A I 2 R R
HRBRFETRE UG EREWNE. ALE
B AR A F B KK RN R, PR
25 o7 R R 5% 1A I (8] % K BB AR R B R R, AR
PHATHE T ARMELRE, UETFXARER
HILE

1 #P5EH%

1.1 #H

1.1.1 s Rk4a4E SD(Sprague Dawley) 2 K 4
H, adtm KREE BRI R P .ORE, WE
FHICRBERHN B M. HHREETROEHE,
R FL R 30 R, BEVLA A S A RIEERR A (A
H) WAEEE 3 RENFEMA(BAH) BFTXRE
MIRHEM(CH) P14 XRENBREMA(D4) . E
EXBEEA), B46 H,

1.1.2 &# 5P%E H (ovalbumin, OVA) M B Sig-
ma A7) EEEEK W 8 Sigma 7], B H %
HHEE WAL A B AR, JBRER
( periodic acid-Schiff, PAS) A . FHL B (fluores-
cein isothiocyanate, FITC) $7ic 8 i kK Bl CD4 X R-
¥4 & B (R-phycoerthrin, R-PE) #R I HL KR
CD25 XARHLk FITC #RICHHT/D R 1661 & R-PE
FRCHIHT/NR 1gGt TARGLIAY B Serotec 23 7], 4
MR bk W B eBioscience /&), Trizol Z4f#
W B Invitrogen 24 7], BE¥&JE K BB LW % #
(moloney murine leukemia virus, M-MLV ) 1 5 % B§
W Promega A7), 5|¥ A EFEBRAF S o
1.1.3 FE{{# FACSCalibur FiALHMINE EE
~ E BD /7], 7300 Real time PCR 447 {{ % @ Z£H
ABI 24#],

1.2 HE&

1.2.1 #EHHE B, C, DAKBAFIEHES
FIXRBTR B XRTHRAXA TR TES
OVA 1 mg( SEEMBEK S mg) . HFE 6 AR
B, FRBRBXSFAT A, B, CHMD AR THS
OVA 10 mg RS A LB EERL 50 mg, TE]o B TE 5
HHEATHEREH S x10° MEGE AR TR T ES
B8R 18 2% P WK ( phosphate buffered solution, PBS)

L mL, BNV PBS 1 mL, B2 FJE# A, B,
C, DAXBETATLHMAEIRF (30 cm x40 cm
x50 cm), Fi 20 g/L OVA B{LIR A, 20 min/iK,
HLET d, E AL T PBS FRA
1.2.2 HFARE BE—KFABRAKE 24 h WX
ghRA, B, DL 10% (BBA%) bHHEE
BE. SEMiRmg, £R—¥, FE AL 50 mg
HA, ABAFFE, H—FHEHEER,
1.2.3 fHHZWRAL HE L6/ PAS Jufs AT
(1ERA SR, B2 ~3 mm iR, #1708
BHEMYIN . 25 HE LEMPAS M, h24
WEMEERATER .
1.2.4 FWAMHE EilEeE BMEE 400 56
BT, EES NER 100 ~200 mm 40X E T
AR, TR NMRE LR RR AN
IR Sk 88
1.2.5 CD4*CD25'T s K fbaigsE
200 H B e L0 B4R IR R, 1 IR R A
LTI REE P4 wL, 585 10 min, 250 x g B>
5 min, & B, A PBS ¥E 2 K. HiAM AR
B, 7 100 mL(10° ) ZH LB F 1A FITC 4RiC
AP R CD4 X R-PE #RICHIHI KR CD25 XUbrfi
1k 10 mL, 7eRIBI% A FITC /MR 161 &
R-PE Hi/MR 1gG1 SURHLIK 10 mL, FiBLHEE
30 min, F§ PBS #£2 K. FWRKXAMAKER, #i
BADEESHE R E AR, 247 CD4°CD25' T
fHHEL CD4” T ZHAELL B
1.2.6 Real time PCR #l] Foxp3 mRNA kK
(1) i RNA 2B K i 3 . 3% Trizol IR I 542
B R MR 5 RNA, Fi M-MLV j3i5% R BgL & R eD-
NA, 7£ -20 TR, (2) 519 B it 58 R:
Foxp3-F  5-CGGCCCCCTTTCACCTAT-3', Foxp3-R
5'-GAACATGCGTGTGAACCAATG-3’, Foxp3-TagMan
5'-FAM-CCACCCTCATCCGATGGGCCA-3'-TAMRA ;
B-actin-F  5’-CCCTGGCTCCTAGCACCAT-3', B-actin-R
5'-AGAGCCACCAATCCACACAGA-3', B-actin-Tag-Man
5'-FAM-AAGATCATTGCTCCTCCTGAGCGCAAGTA-3'-
TAMRA, (3) fr¥EMmEIfE: A ERFIDHGEE
PCR, REI &R 95 CHAEH 5 min, 95 T1S5 s,
60 °C1 min, 3£ 40 MEHF, 72 CTEM 7 min, FH 20
&/L FRRERER i ik , VIBc4k, 23X DNA, FI TE
28 ph#k (10 mmol/L Tris, 1 mmol/L EDTA, pH 8) i
L1OFELLARRE, fENPRER, & -20 TREF, (4)
Real time PCR: KRN 10 x PCR Z Mk (&
Mg?*20 mmol/L)2.5 mL, 10 mmol/L =R§f i E %
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¥ ¥ # B ( deoxynucleotide triphosphates, dNTPs)
0.5 mL, £ . T35 /18 (& 7.5 mmol/L)1 mL, Tagq-
Man®#4f (5 mmol/L)1 mL,cDAN 145 2.5 mL,Taq
DNA B 48 0.25 mL,ROX 0.5 mL, fili7k = 25 mL,
R AR 95 C S min FAEHE, 95 C 155, 60 C
1 min, 40 PE#, KA 7300 System SDS software
XEARAHIT AT, THE DNA BERIKEE, A Foxp3
¢DNA {&i/B-actin cDNA {E{EHINT ER,

2 &#R

2.1 RAKXBWALSURHEENE
2.1.1 HE REHSUREEA(EAL) ALA%R

50 m
_—

50 b
— (

50 Em
o

A S0 m
g

ERBELEGENE, XREERRNERBALX
BRI AN R AR, XKEEATR
B2 B AN C ZHf R0 A AE e w4 b 2,
XRENME R EERENARR A EE D, D
HHRBERIEIEERA

2.1.2 HEMMITE AARBARELENE,
ARAFT R RBIRNEE, FHEBRERTE
WXRE LR HRARBEE N (3.50 £ 0.76)
Mo BZH(2.29 + 0.49)FICZH(1.25 + 0.46) %4
WA BB A B B D (P <0.01) . D 4%
BEREEBRRESERALRER LRI FE L
[(3.00 = 1.16) vs (3.50£0.76), P>0.05],

50
D, Addm

A, asthma group; B, day 3 group; C, day 7 group; D, day 14 group; E, control group.
H1 FHEKERHARRERA
Figure 1 The pathological manifestation of lung tissue in different rat groups

2.2 JEFMRRT CD4” CD25" T HMA o4k
(F£1)

frp CD4*CD25 ' T 415 CD4 ' THMAE 4
HEBHAMCHTHEAR, BEF 2 BLA;M
DA SEHAMILEREZITFEX (P=0.079),
EENGZ CD4 " CD25 " T 40 MU 7E B§ o Ho Bl A P (B 45 IE
WHBERER, BEREHNFEITFEEX(P=0.430),
Mgl CD4° CD25™ T 40 i & bo Bl 76 &5 4 P 4R
(P>0.05),
2.3 eI Foxp3 mRNA #3A(F£2)

HEFHLLE, B, C 4188 Foxp3 mRNA £ik
K¥FHE, CHAMAR Foxp3 mRNA (%A (A 1
915 T D 08 A0 IR & Foxp3 mRNA Rk /KF5IE
FHMEERBERITFENX(P>0.05),

*1 BSEXBMFOMRT CD4* CD25* T AM S
CD4 " T 1A e 5]

Table 1 The percentage of CD4 * CD25* T cells among the CD4* T
cells in spleen and thymus at different rat groups

Groups n Spleen Thymus

Asthma 6 5.45x1.18 28.18 + 8.25
Day 3 6 13.68 23,540 33.41 + 8.42
Day 7 6 16. 65 £4.91 "5 29.90 + 10.83
Dayl4 6 11.04+£2.88 % 32.72 £+ 7.18
Control 6 7.33£3.39 28.59 + 12.82

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

3 Wig

Bx AR BIBT R R MY MR Bk
JRARIBET AR 2 Thl SR, EHLALE 4 2
A h Th2 (EHF R Thl 0%, BIRET RAERS
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(immune deviation) ™), 15685 5L i 75 of B 2 BB X AL
HES ERRERMEEEER. HRITRFERS

B RHTNERES TEARYER, mmHx
ﬁ%%ﬁﬁﬂﬁﬁﬁﬂﬁﬁﬁﬂ KRR FERE
MNP MSE R AR —EERE, ALRE

7~ SD KRB 1 BRI, T IR RE

Ja FIRFAE RL IR R B RS B R AE s TZEH 4R 2 A
B RN RA TR . B BI7ERE g Sh YR
PR REH T RRL, HARRER
BRI ], ABTRARBERTP LRSS R, BE
TR R A s A X, BT RN EX B
WMREXERERNEH, FREH, BREME
o7 J%F e M )R A7 A PR 7E I (B 67 AR
®2 BEAKBIREHIRDP Foxp3mRNA fFAK

( X Foxp3/ B-actin BIMIXHE £R)

Table 2 Expression of Foxp3 mRNA in spleen and thymus at
different rat groups (indicating as a relative ratio of Foxp3/B-actin)

Groups n Spleen Thymus
Asthma 6 5.5742.61 9.81£2,74
Day 3 6 18,46 £5.01*2 9.28+2.22
Day 7 6 26.37 £4.68 "2 18.73 £3.66*4
Day 14 6 8.71£2.19 11.25+1. 14
Control 6 5.49:1.99 11.13:1.75

* P <0.05, compared with control; AP <0.01, compared with
asthma group.

M X PR A E CD4 T 4R ZE RN
BIEAMEZ, RREERETRENEERNERZ
—o TR Z AR T RIER AR EES,
EHLERRT R BFMH R T 45 1R,
ATRASEE E3h” BT, R AT T M
(regulatory T cells, Treg) (6] o Treg N U] 3R KRR
(naturally occurring Treg, nTreg) Fil1& i 1 ( adaptive
Treg, aTreg) ¥, RIE MR R H ARG &
M, EEBMNAREHSTRHRA T AREEHER
FRAER B SR AP 7 o nTreg [HH RIXH
K CD25, ¥ 5¢HF Foxp3 BERFRABHLFE
B, MRHERERE .

E’;%;&Eﬁufﬂﬁﬂ“ﬁﬁ T ﬁﬂﬂ@—f’}ﬂ]ﬁﬂﬁﬂnﬁﬁﬁ
R ¥, Thornton %V F K BN R F EH#
JBRAF I T 40, T LIfE CD4* CD25° T 4H M 48
X, FEHRBMHIEE Sy B HEN B A
7 o J %o B M A R P A R PR R T R B i
PAEBETHETHRLAN. ALRFEFHARR
CD4"CD25" T 404 (5 ffich CD4™ T 48/ERY 7% £
f, S3EE—8", KRB 1 ANEME
R AT LA BAE 5 R P Y CD4 " CD25 T 4 g EL 51

BB TR T AR SR 14 RIBERVEDRLIR, IXBEAIMI
FLAMAR T B, CD4* CD25" T 40 B L il iy A5k
HEXBMERERIA K. BT CD25 wa ik
BTFELE T AMAmiCiZy THREEE, HtE
i3 Foxp3 mRNA i — 5 HESE nTreg, ZHfZEF
BRMAETFE 3 R T KM R R T
Foxp3 mRNA %i&/K¥ Lif, HHBAERET X4
HIBEAR Foxp3 mRNA KA AWM, KL RIEME
RMIRS, HAERS 14 REAIERNIFRS Foxp3 mR-
NA MRIHBE . BAAEERREET A
PRl A R B A BB nTreg A £ EARMUEH
EINARERE, ERTHREEHE. XTER
RN F R BFE M EE" R =AENHZ
—o 553 KHMR Foxp3 mRNA Kk &AM,
FHE M CD4"CD25° T M b i 7 RAMK,
HEM nTreg FIREAE A 7 d A2 %478 Iy S A ) 38658
R, HEARILH UK Treg BEAEK R FHEL
ML T H—HHR.

2SR R TR B Ak 7 O 5 K BRI M
BN R ZAAE I E R, B 1 FNE
filh 7 o7 R T RE DR AR B AF J5 4 )R I [R5 U M 2R
5, A2 REEBENENARR REH, ‘5
EE"HRHFEA S BTN FRRESIE
PR T AKX,
B2
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