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Background : Bronchial asthma is a complex disease, which is characterized by spontaneous exacerbations of
airway obstruction and persistent bronchial hyperresponsiveness. Animal models have fallen short of reproduc-
ing the human disease, particularly in mimicking the spontaneous and persistent airflow obstruction that char-
acterized in asthma. In animals, airflow obstruction is usually assessed by measuring airflow resistance during
tidal breathing under such invasive technique as tracheostomy and anesthesia. A noninvasive technique for
measuring pulmonary function in small animals is needed to evaluate long—terr}x changes in lung function dur-
ing the course of experimentally produced disease without sacrificing the animal.

Purpose : The purpose of this study was to evaluate early bronchoconstreition after allergen challenge and air-
way responsiveness (AR) to inhaled methacholine in nonanethetized, unrestrained guinea pigs.

Method : Guinea pig model of asthma was sensitized by subcutaneous injection with ovalbumin and challenged
by inhalation of aerosolized ovalbumin(1% wt/vol ovlabumin). Airflow obstruction of conscious guinea pig
was measured as specific airway resistance (airway resistance x thoracic gas volume). Airway resistance and
thoracic gas volume of conscious guinea pig were assessed by body plethysmography before challenge and at
regular intervals for as long as 30 minutes after challenge. AR to aerosolized methacholine of asthma group-
was compared with that of control group in body plethysmography.
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Result : Asthma models developed in 13 (65% ) among 20 guinea pigs, in which early responses occurred in

the airways after the exposure to inhalation with ovalbumin. Airway challenge with ovalbumin caused increase

in specific airway resistance, which peaked at 6 minutes and amounted to a 231.5+30.4% increase from base-

line. AR to aerosolized methacholine of asthma model increased significantly compared with control group.

Conclusion : These results have showed a useful animal model to evaluate early bronchoconstrcition after

allergen challenge and airway responsiveness in nonanethetized, urrestrained guinea pigs.
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# 20v}2](asthma group)$t =2 10v92] (con-
trol group) 2 wrol A@sHTt. HATL A 4
a4 =¢l Imge ovalbumin®} 200mg2]
aluminum hydroxideg 74 7tzo = 23] (dA+ 1
d, 74) I3} FARsl AFAIFAL, RS oval-
bumin® aluminum hydroxide tjAld] 2mle] 2]
AAFE 7Y FHez 23] (AF 1Y, 749) Hg}
ZAtsch

2. 7[8X] A2 RYD specific 7|z X{&2| £F

FaiFA7E B F 72T 142)5el Lt 4

LR EE
2o yxojal 5 chamber2 49 animal ple-
thysmography box®Ql Pulmodyn (Hugo Sachs
Elektronik jit )& o]838ted allergen =2 39| spe-
cific 7% AYe ZHSYT. AAZAA slBA) A
Ao fi2, 0.9% Aol 4 1% wt/vol
¢} ovalbuming PulmodynujollA 7|#=] f-2 ZHAL
712 vjg] B8 chambere] H3 975cm’e)} 30%7t
BRale 439D, dE2F A ovalbumin tA
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71% dlellM BEsIG o, ¥5-9 =Z7le 100% 7}
10im ©o)&t8a, 1 & 60%7} 2.5um o]}t 7]
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x C(8: phase displacement, 2 :@ 2xXrespiration
rate, R X C : time constant of respiratory system,
C : thoracic gas volume(V)/(Patm—47mmHg))
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13.6 xtanf/2af (R : airway resistance, Patm :
pressure of atmosphere, f : respiration rate) 2=
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B A SRoIN BE F 2787)%) 3% DAz B
specific 71 A& 7153el, £RF Azl me
Wz HalE el Aol vimalgich. BATIA
ovalbumin % ¥, 302uld) specific 7= A9
W37}t 150% ol 7 A9l 7183 Hajo| L
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1. H4| 28ojlM ovalbuming| Felo2 2Igt spe-
cific 7| X{ge| s}

278 20uie] = 13vuleloA] ovalbumine] ths]
150% ole] 7184 =5vkg-o] dojxten, 7uiz

= 78] $£249k8-0] 150% ol3k2 Z7VE A, B
$o] glo] A4 myo] FAEX Yskc}. wlely £
Aol Ha mae 20uia] F 1302 65%9)
A 4=

A4 2¥o] PAA 13ulelolA specific 7]= A
& ovalbuming ¥4 ¥ 3E2RE F7kl 68
ol 231.5% 2 HA1E HYT, 1% 18E7}AE spe-
cific 71 Age] Ax} Zaslgort 18E5H A
&4 F8 A(30)7HA frosi 37k ez A
£k (p<0.001). whdo] Aejdgdrs FYUS
izl M e Aeldgds FYo st specific 712
#&te]l Wyt gk (p>0.1)(Table 1, 2)(Fig.
1).

2. HMA| 28o| methacholineo| cHt 7|@x| z}ol
BhS ZAl

thZ2F2] methacholineo] 3t 7]|#=] vl uhe-o
ECuwR 7t 0.125mg/mliE 1.0mg/ml2 #H#F 0.
446 +0.287mg/miglom, 7|54 HFS —1.429+0.
97601tk AT 7|Ug 20v}e] FolA Y 2
o] HAE 13vj2lg ddoez ECR.E EXT
3} 0.0625mg/ml¥E 0.25mg/ml2 7 0.149
+0.075mg/mlgg e, 788H7e —2.923 £0.760
o]t} wak A4 w3¥e] methacholined] it

Table 1. The effects of saline (control group) and 1% wt/vol ovalbumin (asthma group) chal-
lenge on specific airway resistance (mmHg X Sec)

time after challenge(min)

-3 3 6 9 12

15 18 21 24 27 30

Control

mean 722 761 7.89 767 7.04
+SE 045 0.76 0.58 0.61 0.57

Asthma

mean 7.60

713 7.28 735 7.60 7.68 7.60
079 080 1.02 131 124 131

16.73 17.36 14.00 12.94 1239 11.12 11.50 11.28 12.99 13.26
+SE 043 2.04 212 171 157

151 116 112 118 098 1.15
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Table 2. The percent change of specific airway resistance on both groups after nebulizer chal-

lenge(%)
time after challenge(min)
-3 3 6 9 12 15 18 21 24 27 30
Control
mean  100.0 104.8 110.1 106.7 97.9 101.8 106.7 108.9 108.1 110.5 108.1
+SE 00.0 6.2 6.0 6.0 5.2 8.7 9.3 9.5 10.1  11.7 101
Asthma
mean  100.0 220.2 231.5 185.5 171.1 1656 151.6 158.6 154.1 1681 171.4
+SE 000 261 304 200 160 144 133 115 114 12.3 143
) — e Table 3. Meth.a:rci};;)line bronchial hyperresponsiveness
N control in animal asthma model
J Group Control Asthma
EC.oR1 0.446 0.149
(Mean £+ SE) +0.287 +£0.075
50 - EC.oRe —1.429 -—-2.923*
04 (Geometric Mean+SE) +0.976 +0.760
*p<0.0013

T T T T T T T T T i

3 3 6 9 12 15 18 21 24 27 30

Fig. 1. The percent change of specific airway
resitance on both groups after ovalbu-
min challenge( —L- . mane +SE).

7184 g Wb dizEEc; 28 E=9tH(p<o.
0013)(Table 3).
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tussis F°| FZ o] &HT}H 1218, T} 917
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& FYFo2A olFofR= Aoz duiA o] HT
e FYo2 2, =271 Wge] Al=Ea 9l
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bumino}d, B BZA 2+ aluminum hydroxide
g o3t dd=r|A allergeng H8} FAlsh=
uho 2 ZVAAF|3L ovalbuming] F¢joz 7197
H4 g FEAZ

AL 7H9H Vs #5E EYoR 3 d¥e
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= 24 YA 5F(tidal breathing) ¢t 7]
F9 AL Ak, o WHdeE 27k EAIFE
o] At} HA= & A st 71F FF 7= AF
(supratracheal airway resistance)& 2| sk
Azte} V= AgHT IR F& 5 FEAY 7]
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Z] 4% Wk$-(early bronchoconstriction)2 2% 5
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sis2 7 FHolA 5% ovalbumin E%E 59 7t
Ao 63 FYAHE W allergendl| tiyh 258
o] 107l & 7rigloiA A=Y ew, methac-
holined]l that 71#A] A%l ¥hg-e 282 F7ish=
Aoz Byt & AFoAE M 2ol A
1392} & 4o 2 methacholined] i3t EC,oR
24% 23 0.0625mg/ml%E 0.25mg/mlE
#& 0.149+0.075mg/ml, 7|slEFL —2.923 +
0.7602.2 Yeht 4 28] oA methacholine
of the 7|#A] 7 vhgo] diRFAMR 24 &
A #EEAYH(p<0.0013).

olgel dx, 7IUde|A allergeng! ovalbumin
& Hgt FARtY 22A17] - ovalbuming ¥
A F, A 718A] 5o dolMe] specific 7]
= AL o4le] U AleolM body plethysmo-
graphy & o|-&-8td H]IHH o2 X% H3}, 65%
A M2 2ol FA=HNT, FAE H4 ZHAAN
9] methacholined)] th3} 7|x zRIgde 28] =r)s)

o
.

;glm i,
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& ol &% A7t Basdlit) FEAMY
=AY B4 FE opu A oA A
Hog Ao, 2 vAFHoR 94| 9lE
Aol DEE F9 specific V1= AL EH3)
£ UHEe] TAHUC ol AL 7]
allergenq] ovalbuming =& FAlsle 74zAZ)
Z, 9Alo] 9= AMHlolA ovalbumin® metha-
choline s Z}z} F9JA1A, BlAEFH WHoZ spe-
dfic 71 AFE FHFo N ZA1Y 7|8 £
49} methacholined] ek 7|% FAde] Wzle
drdtd TE M 23g ezl sk

7]
s
ATE YHoz AFshe dole A7 o, §
g
7]

Pt

7V 30mielE MF 200iE], gi=F 1002
Lhro], AAFole ovalbuming 38t FARslA
ZZAIZ] 3, ovalbuming F¢(1% wt/vol)oz
E=2AA, dETS e AE5E 5Y% hHes
723, xZAAY. specific 7% A8 (airway
resistance X thoracic gas volume)& 2j3jo] 9=
el vHEHors FE  body plethysmo-
graphy & AMR3la], Pennock o2 allergen =%
3EARE, =2F 278717 3& HFHe=z 3083
=314t Methacholine2 A|&H 02 22U %
F7Yetd, Zt o tisle] 3E 7tHo = F]IA
1 ¥, TYY W02 specific 71 A& 33}
o 7|= xge] 200% ol F7HE wel methac-
holine F=(EC;R 1) & F31tH.

2 o

HATE 2008 F 65%%1 130}e]9)A ovalbumin
el g specific 7= A3o] 3RRE] Zr)ste]
62 231.5% 2 H2E Holn HAF A FE/A
 30E7HA] thzFel Hste] fosh S7He e
2 A&E(p<0.001), B =do] FAHUT}
Methacholineol] o3l 7|@#] 79l wr2-e EC,R.
7} 23 H 0.446+£0.287mg/ml, 7|88 F
—1.429+0.976 32, HAZAA EHE H4 =¥
Ae] HFS 0.149+0.075mg/ml, 7887 —2.
9231+0.7602.2 2] 23 )] methacholine
oA tigk 718 2 whgo] dRFAMEL 2u) =
ATH(p<0.0013).
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