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farinae) Y 100 pge 1% TAFSIYF1 T (aluminum hydroxide) -84 9]
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Zwol= 1% kst FrE &9 1 mLikS 54 W& FARsklth 3t
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= A% A 14 A 3, F 2315 Al stAthFig. 1).
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7|E=A g A A5 7] 57](Single chamber body plethysmography;
OCP-2000, All Medicus, Korea)S AF-8-3to] B 529 H o F(bias flow)=
g7k AA7ISFHI vFEAQ #71s FAMS o838kl Hrhekaith
AP FE=9 7IEH A7 d& o HHE 7= o] 2= Ao FolAil T
71N &P FFAge] oA EAA Wyt yERed], o] ®
st 7| =9 e] AE=E YE & enhanced pause(Penh)2t= A2 EA|E
4 Atk Penh 3F 719 35S FH U 57| - (Peak expiratory flow, PEF)
¥ FH 57 F(Peak inspiratory flow, PIF)e] H]$} HRE7] & 7] ¥ (former
expiratory volume)ol] H|&|3}= F2Y 9 2 FAHY, 7|EA &3} a3
A7l & Ao A rkFig 2).

ot



IP sensitization | | Inhalation AC Sacrify & Histologic exam.

b be v
Day1 Day3 Day14 Day21 Day28
A A A

Methacholine challenge test

Fig. 1. Schema of experimental overview. House dust mite extract was injected
intraperitoneally(IP) for allergen sensitizations at Dayl and 3. Inhaled allergen
challenge(AC) test was done at Dayl4. Three times of serial methacholine
challenge test were performed at Day13, 15 and 21. Finally Sprague-Dawley rats

were sacrified for histologic examination at Day 16, 22, 28.
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Fig. 2. Enhanced pause(Penh) and other parameters on animal body
plethysmography; Te: expiration time, PIF: peak inspiratory flow, PEF: peak

expiratory flow, RT: relaxation time.
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gkoy A B9 ovte] EFAA PCygpen’t SEEHJ LT T Fh
533+2.07 mgmLth Y7 EFEAIE 1Y Foll A3 methacholine
Al o = PCoyppenn”’t 2.5610.82 mg/mLZE A E AT 7] =714
FNX = PCoopenn’t 6.33£2.66
mg/mLE 54 = AThFig. 4). & A7l AF-83F methacholine®] “5%=7} 20
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A TH(Table 1).

_10_



500

400 r
9
S 300 -
& *
(O]
2 200 -
< @
: FEEEERET
[a
100 =—O=—Control
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O | |
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Fig. 3. Inhaled allergen challenge test at two weeks after house dust mite(HDM)
sensitization. In HDM sensitized group(asthma) Penh was increased over 200% of
baseline at 13 minutes after inhalation of D. farinae crude extract. Increased Penh
was sustained and became more higher according to the time. There is the statistical

difference between HDM sensitized group and control group (*: p<0.05).
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nNn W b~ 00 OO0 N 0 ©
T

Methacholine PCaopgpenn (Ma/mL)

—
T

Pre AC Post AC 1 day Post AC 1 week

Fig. 4. Change of PCypen according to the time after inhaled allergen
challenge(AC). PCyopenn decreased below half level at the first day after
inhaled AC(*: compared with Pre-AC, p=0.018) but after one week it was
recovered at the level of pre-allergen challenge status(**: compared with Post-

AC 1 day, p=0.023).
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Table 1. Airway hyperresponsiveness according to time after inhaled allergen

challenge test

R
Pre allergen challenge 5.33+2.07 2.331+0.52
Post allergen challenge 1 day 2.561£0.82 1.22+0.41 p=0.018*
Post allergen challenge 1 week 6.33£2.66 2.50+0.84 p=0.023**

*: compared with Pre allergen challenge, **: compared wirh Post allergen challenge 1 day
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2]
Ao (p < 0.01) ZF AJHZEY] Ak 5 FAIH SR AfolE HolA
ATt olE WA A A= T2 7|, 71HA] FAAA HEE O)7
T HUE &5 A 7] 3A] (respiratory  bronchiole) ©]3Fe] A7]&el oAy}
A HEE Jdom A= 7]Ee d3kAato]l I (interstitium)oll F &

wo] AATH(Fig. 6).
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29.0
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x 24.7 *

23.7
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Eosinophil(/2HPF)

20.0
15.0
10.0

5.0 2.3

0.0 ﬁ

control 1 day 1 week 2 weeks
Time after allergen challenge

Fig. 5. Eosinophil counts in lung tissues of house dust mite sensitized Spargue-
Dawley rats. Eosinophil counts in lung tissues were higher in experimental groups(1
day, 1 week, 2 weeks) than control group(*: p < 0.01), but there were no inter-group

differences of eosinophil counts in lung tissues among experimental groups.

_15_



Fig. 6. Histological finding; lung tissues of house dust mite sensitized Sprague-
Dawley rats. Many eosinophils were scattered in interstitial space of lung. In high
power field examination, those were presented in respiratory bronchiole with mucus

plaque(arrows) (>< 1000, H&E stain).
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Abstract

Animal model of asthma using house dust mite(Dermatophagoides farinae)

sensitized Sprague-Dawley rats ; evaluation of airway hyperresponsiveness

Jae Hyun Lee

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Chein-Soo Hong)

Animal models of human diseases have been used for research of
pathophysiology of the diseases, development of new drugs or new therapeutic
modalities in a medical field. In fact, there have been many experiments using
animals to investigate the pathophysiology of asthma and allergy. Specific allergen
sensitized animal models of asthma have been established mainly by using ovalumin.
But there are only a few animal studies using house dust mites(HDM) which are the
most common inhalant allergens in human atopic asthma. This study aimed to
establish an animal model of asthma using Sprague-Dawley(SD) rats with HDM
sensitization.

First, 100 pg of HDM(Dermatophagoides farinae) crude extract was injected
intraperitoneally twice on day 1 and day 3 with 1% aluminum hydroxide solution for
allergen sensitization. In order to measure airway responsiveness, a single chamber
plethysmography was used which was a non-invasive procedure. Two weeks after
HDM sensitization, inhaled allergen challenge test with an extract of
HDM(Dermatophagoides farinae; 0.1% w/v in normal saline) was performed.
Thereafter, methacholine challenge test was performed three times before, the first
and seventh day after the allergen challenge for evaluation of airway
hyperresposiveness. And then rats were sacrified for the histological examination of
eosinophilic infiltrations in their airways and lung tissues.

All of HDM sensitized 9 SD rats showed specific airway bronchoconstriction by
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an inhaled allergen challenge. The time to achieve 200% Penh increment was 13.4+
12.8 minutes. In the methacholine challenge test, they showed that airway
hyperresponsiveness was increased two-fold more at the first day after the inhaled
allergen challenge than before the challenge. But it was recorverd one week after the
inhaled allergen challenge. On a histological examination of lung tissues,
eosinophilic infiltrations were noted in small airways including respiratory
bronchiols, alveoli with mucus impactions and interstitial tissues among alveoli. But
there were no eosinophilic infiltrations at large airways.

In conclusion, an asthma animal model induced by HDM extract could be
developed with SD rats which were sensitized with crude extracts of
Dermatophagoides farinae by the intraperitoneal injection. This animal model of
asthma is good to use for the studies of allergen related airway hyperresponsiveness.
Furthermore it will be a helpful tool to explain the pathophysiology and investigate a

new therapeutic modality of human asthma.
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