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[ Abstract] Objective To establish an animal model in which both early-phase asthmatic response (EAR) and late-
phase asthmatic response (LAR) can be observed after sensitization and subsequent inhalation challenge with ovalbumin
(OVA). Animals were conscious with no narcotic used, unrestricted, and fed ad libitum. Methods  Sixty-six SPF
6-8-week old male Brown Norway rats were divided into eleven equal groups. All groups of rats except normal control group

were injected subcutaneously with 0.4 mL (sc in back, 2 sites, 0.2 mL/site) OVA or OVA + Al(OH), solution on day 0
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and day 5. Four groups were given OVA only at the dose of 0. 01, 0.1, 1.0 or 10. 0 mg/rat, five groups were given OVA +
Al(OH), powder at the dose of 0. 1 +100, 1.0 + 100, 10.0 +100, 1.0 +52 and 1. 0 +4 mg/rat, one group was given OVA
+Al(OH), gel at the dose of 10.0 +4 mg/rat. Normal control group was injected subcutaneously with the same volume of
saline. All the groups were challenged for 10 minutes with 5 mL 5% OVA aerosol on day 37. Enhanced pause (Penh) was
recorded for 16 hours in a whole-body plethysmography system after challenge. Specific IgE of the serum samples on day 0,
7, 14, 21, 28, 35, 38 were measured by ELISA. Pulmonary pathological changes were observed using HE staining. Results

Compared with the normal control group, immunized rats except the group given 0. 01 mg OVA produced specific IgE (P <
0.05), and the content of IgE grew sharply after 7 days, and always kept growing until 5 weeks. The whole course of asthma
exacerbation was recorded successfully. The rats developed EAR and/or LAR within 16 hours following OVA challenge.
Especially the groups injected with 10 mg OVA and 100 mg A1(OH) ; or 4 mg AI(OH), gel showed steady pattern of biphasic
airway responses and their EAR or LAR peak, and the area under the curve were increased significantly compared with those
of the normal control group (P <0.05). Inflammation characterized by eosinophil infiltration was observed in the rat lung of
model group (OVA 10.0 & AI(OH), 100 group as a representative case). Conclusions In this work we successfully

developed a new model using conscious rats, and the whole time course of asthma exacerbation in this model can be observed

after OVA challenge. This model may become a useful tool for further asthma research.
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S EAR(T h A1) WE{EL( IXTA] A Penh 2 K {H) A1 LAR
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1 nTLLEH, B OVA 0.01 41,0VA 0.1,
OVA 1.0 ,0OVA 10.0 ,0VA 0. 1 & AI(OH),100 OVA
1.0 & AI(OH) ;100 ,OVA 10.0 & AI(OH),100 ,OVA
1.0 & AI(OH),52.0VA 1.0 & AI(OH), 4.0VA
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B NS IEE XA T B 22551 Al IgE K 2.01 e~ OVA 10.0 & AI(OH), 100 group (1:16000)
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Tab.1 The influence of different sensitization 5
methods on day35 IgE content
41 g &R 5
Groups IgE content
1EH X} BB ZH Normal control group 0.05 +£0. 01 00 - = o
. T T T T T T
OVA 0.01 0.05 0. 03 o Qo & o & RS
s G ~ 2 %
OVA 0.1 0.13 £0.06* 9 Q i N o SR
OVA 1.0 0.39 +0.17 "
OVA 10.0 1.66 +0.42 " N N .
OVAO. 1 & AI(OH)3100 1.78 +0.35 * E 1 OVA ﬂi%ﬁ“ﬁm{ﬁ q:ﬂ‘# IgE 7J<$/xﬂ$
OVA 1.0 & Al(OH),100 2.08 +0.32* Fig.1 Time course of serum specific IgE levels
OVA 10.0 & AI(OH) ;100 2.80+0.33* after OVA immunization
OVA 1.0 & AI(OH) ;52 2.29£0. 14"
OVA 1.0 & AI(OH) 4 2.3140.13" 2.2 EmEZIERLZHBFIRLZE
OVA 10.0 & AI(OH), gel 4 2.61 £0.17 "

TEH X BB R S5 4 Penh -HZRTE 16 h NAEE
FE LA BB (] 2A) , H Penh FRAE N 1. 14
(0.90 +3 *0.08) , KT 1. 14 B} Penh {715, 5
IEH X HRZHAR (& 2B) , BU 4L (OVA 10.0 & Al

. SIERXBAN, * P <0.05, ML BB . IE 5% Xt R4l 1:
100, HABL A 1:4 000, x+s, n =6,
Note. Compared with the normal control group, “P < 0.05. Serum

dilution: 1: 100 ( normal control group) and 1:4000 ( other groups). x +

s, n =6.
167 5.0+
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-
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. . .
4 . . .
- . .
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7 . B 60 min Penh fh£% (K 2B),16 h Penh ik (& 2A)
2 IEH R Penh F255F- 44 £k
Note. 2A: 16 hours Penh curve, 2B The first 60 minutes of Penh curve.

Fig.2 The Penh running average curve of the normal control group
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AI(OH),100 ,OVA 10.0 & AI(OH), gel 4 41/ EAR
WE{E AT LAR WE(E AR A 25 5%, MBI BU A e f 25 52
P EERIZ Y EAR TR\ LAR FFZEA ] | LAR [ 2
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I EAR I LAR W8 # 20 6 2, 0VA 10.0
& AI(OH), gel 4 4185 H 55 1 RAUH EAR,

o
1.04%
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Note: 3A: The 16 hours Penh curve, 3B: The first 60 minutes of Penh curve.
Fig.3 The Penh running average curve of the OVA 10.0 & AI(OH),100 group

F2 BWE RERNKRESIT
Tab.2 The count of EAR and LAR

Y15 Groups S K AR R & HRAA R R AEAT

Only EAR Only LAR Both EAR and LAR
TEH X ZH Normal control group 0/6 0/6 0/6
OVA 0.01 0/6 0/6 0/6
OVA 0.1 1/6 0/6 0/6
OVA 1.0 1/6 0/6 2/6
OVA 10.0 1/6 0/6 2/6
OVA 0.1 & AI(OH) ;100 1/6 0/6 5/6
OVA 1.0 & AI(OH) ;100 0/6 0/6 4/6
OVA 10.0 & AI(OH),100 0/6 0/6 6/6
OVA 1.0 & AI(OH) ;52 1/6 0/6 4/6
OVA 1.0 & AI(OH) ;4 1/6 0/6 4/6
OVA 10.0 & AI(OH) 5 gel 4 1/6 0/6 5/6
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#&3 OVA10.0 & AI(OH),100,0VA 10.0 & AI(OH), gel 4 4L & A AR & AH
Tab.3 The EAR and LAR of OVA 10.0 & Al(OH),100 and OVA 10.0 & Al(OH) , gel 4 groups

MR AR & AR BEAR RKEAR REAH T AR
215 WA MR 3050 s 1] /h TR KHEA
Groups EAR EAR LAR LAR LAR Both EAR
Peak AUC Peak Duration/h AUC and LAR
S e it BB 4
IE# X1 A 1.34 £0. 14 - 2.00 +0.22 — — 0/6
Normal control group
OVA 10.0 & 7.54 + 170. 50 + 20.78 + 7.58 + 2656. 00 + /6
Al(OH), 100 1.25* 76. 11 10.87 " 2.18 590. 36
OVA 10.0 & 13.26 + 227.50 = 15.19 + 7.83 £ 1787.20 + s/
Al(OH) ; gel 4 7.10* 167.92 2.53*% 4.18 1110. 75

TE IEH S 5K Penh {H ; THIFUZ Penh MIZE T s T AR A TR 38 ZARNS (B2 1 h 58] Penh 12k 5 5548 (IE % 0 HRZHAY 16 h Penh i x +3 5) 3¢

AR AR X RRAALE, * P <0.05, x+s, n =6,

Note. Peak: The maximum value of Penh; AUC: Penh area under the curve (running average of 10 data points) and above the baseline; LAR duration:

the time from the start point (1 hour after challenge) to the end point ( LAR Penh crossing the baseline (mean 16 h Penh value of the normal control

group plus 3 standard deviations) ). Compared with the normal control group, * P <0.05. x +s, n =6.
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