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= Abstract =
Airway Inflammation and Responses in the Bronchial Asthma Model
in Sprague-Dawley Rats Sensitized by Ovalbumin

Moon Jun Na, M.D.*, Byoung Hoon Lee, M.D., Chang Hyeok An, M.D,,
Jae Yeol Kim, M.D., In Won Park, M.D., Byung Whui Choi, M.D., Sung Ho Hue, M.D.

Department of Internal Medicine, Eul-Ji Medical College, Taejon, Korea",
Department of Internal Medicine, Chung-Ang University, College of Medicine, Seoul, Korea

Background : To evaluate airway responses and inflammation to antigen in Sprague-Dawley rat asthma
model, we examined airway responses, serial histologic changes of the lung, and the relationship between air-
way responszs and airway inflammation after antigen airway challenge.

Methods : Sprague-Dawley rats were sensitized with subcutaneous injection of 10 ;g ovalbumin(OA). Anti-
gen airway challenges were done 14~16 days after sensitization and the sensitized rats were sacrificed 1h
(Ag), 6~8h(A.) and 1day(Ap) after airway challenge, to examine the histologic changes of the lung. Airway
responses were measured by body plethysmograph and recorded by enhanced pause(Penh) as an index of air-
way obstruction 6~ 8h after antigen challenges. Nonsensitized controls(10 rats) were also challenged with anti-
gen and sacrificed 1 day later. Histopathologic examination of two trachea, large bronchi, small bronchi, and
vessels was performed to evaluate the severity of inflammation and eosinophilic infiltration with H&E stain.
Results : In 17 of 20 rats(85%) in both groups, we observed airway responses. Among them, an early
response(ER) in 15 rats(75% ), an dual response in 5(25% ), and an late response(LR) only in 2 rats(10%)
displayed. There were no significant differences in the severity of inflammation among the trachea, large bron-
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chi, small bronchi and vessels in all groups after antigen challenge(p>0.05) and between early and late
responders. The significant eosinophil infiltration was observed in 5 rats(50% ) of AL{(p<0.05) compared with
in AE and controls. Also, eosinophil infiltration was observed in higher trend in LR(57.1%) compared to ER

(40%)(p>0.05).

Conclusion : Sprague-Dawley rats sensitized with subcutaneous injection of OA showed a significant airway

responses to antigen challenge. But antigen challenges caused a little eosinophil infiltration and no significant

airway inflammation. Asthma model of Sprague-Dawley rats could be useful for antigen-induced airway

responses, but this model has a limitation for the study of human asthma because of no significant pathologic
change. (Tuberculosis and Respiratory Diseases 2000, 48 : 33-44)
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Table 1. Airway responses to antigen inhalation in each group

Group Airway Group Airway Group Airway
AE Responses AL Responses AD Responses
Agl E ALl D Apl E
Ag2 E A2 D Ap2 E
A3 E A3 E Ay3 N
A E A4 N A D
Ag5 E A5* L ApS E
A6 E A6 E A6 D
Ae7 N A7 E Ay7 L
A:8 N A8 E Ap8 E
A9 N A9 D A9 N

Asl0 E Al0 E Apl0 E

E : Early response, L : Late response, D : Dual response, N : Negative response

* . died 3hr after antigen challenge

e FH 3, 4%89] 3ol Hdol oW TH 4
2 ¥k 3R] F4e 4FFHA 34 9l
o 57 0, 400u) mefgolA 10719RE 7 1,
1070 o}dlA 207u|gte B3 2, 2070 o4& 5
73023l 45Fo 2 Urith
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Table 2. The severity of inflammation and eosinophil infiltration at 30min after antigen airway
challenge in sensitized rats(AE group).

Large Small.

No Trachea . . Vessel Eosinophil
Bronchi Bronchi
Asl + ++ + + -
Ag2 ++ — - - -
A:3 + + + + -
Agd + ++ ++ ++ -
A5 + +++ + + -
Agb + - - - -
A7 + - - - -
A8 ++ +++ + + -
As9 +++ - - - -
A:10 ++ + + ++ -
mean 1.5+0.7 1.2+1.2 0.7+£0.7 0.8+0.8 0

Table 3. The severity of inflammation and ecsinophil infiltration at 6hr after antigen airway
challenge in sensitized rats(AL group).

No Trachea Large Bronchi Small Bronchi Vessel Eosinophil
Al ++ - - - ++
A2 - + - + -
A3 + +++ + + +
Ad + ++ - ++ -
A5 +++ - - - -
A6 - - - - -
A7 +++ - - - -
A8 +++ + + + ++
A9 + ++ + ++ ++
A10 + +++ ++ + +++
mean 1.5+1.2 1.2+1.2 05+0.7 0.8+0.8 1.0+1.2

ZF(C)dME 3T A4S A3 B2E F AU 0.05, Table 2, 3, 4, 5).

o, BAME(AL), 1YF(Ap)dME 47 1.0+

1.2, 0407 58og, 6AZ(A)ME 51t 4. S0l oft BlEToll chE AJLLE W S|
(50%), 14T (Ap)dIME 3kl (30%)04 B )

T F AT 6AF (A e dZZ(C)dl ¥

HA frolg TP A&E BFY £ AW (< gglo] % N=FEe] g2 2/ FIIE
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Table 4. The severity of inflammation and eosinophil infiltration at 1day after antigen airway

challenge in sensitized rats(AD group).

No Trachea Large Bronchi Small Bronchi Vessel Eosinophil
Apl + + - ++ -
Ap2 - + + + -
A3 - — + + -
Ax + ++ ++ ++ -
A5 + + + + -
Agb ++++ +++ + + +
A7 ++ +++ ++ ++ ++
A8 + +++ ++ ++++ -
A9 ++ ++ - + -
Apl0 + + + + +
mean 1.3+£1.2 1.7£1.1 1.1+0.7 1.6+1.0 04+0.7

Table 5. The severity of inflammation and eosinophil infiltration at 30min after antigen airway

challenge in nonsensitized rats(C group)

No Trachea Large Bronchi Small Bronchi Vessel Eosinophil
C1 +++ + - + -
C2 ++ ++ - + -
C3 + + + + -
C4 + + + ++ -
Cs + +++ + + -
C6 ++ ++ + - -
C7 - - + + -
C8 ++ + + + -
C9 ++ + + + -
C10 + + - + -
mean 1.5+0.8 1.3+0.8 0.7£0.5 1.0+£05 0

< BEY F ANY AR (AR 1Y9F(Ap) 9l
Al 271 (Z7INHSTHE BQ) ¥WA, ER ; n=
10)3} $719kg-F(0]F k-2t F7)ukevre Bl o
A, LR, n=7)02 U¥o] 433 47+ &9
A= E v, AT Z7NSEE 7184 1.2
£1.0 olglon, Fr/WETe 1.9+1.302 27w
2 vE g2 Ze vk dr8xe} Aviw

Aojde Z7ReTolA] 1.4+1.2, 0.9+0.7 o]ge.
o}, F71eheTA 1.6+1.2, 0.9+0.92 2}oj7} ¢
At BAFHe] AF A 27RHeRAA 1.2+1.
1, 3193l 1.1+0.92 Hol7} gigiet. 34+
T F&E ZUNHgEolE 100 & 4uje(40
%)A 0.7£1.1 FFo|en, Fruke-Fe 7n}
2] 3 4v}2](57.1%) 4 1.0+1.008 Egtou &
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Table 6. The severity of inflammation and eosinophil infiltration in early responders to antigen

airway challenge in sensitized rats.

No Trachea Large Bronchi Small Bronchi Vessel Eosinophil
A3 + + 4+ + + +
A8 — - - - -
AT +++ - - - -
A8 +++ + + + ++
A.10 + +++ ++ + +++
Ayl + + - ++ -
A2 - + + + -
A5 + + + + -
A8 + +++ ++ ++++ -
Apl0 + + + + +
mean 1.2+1.0 14+1.2 0.9+0.7 1.2+1.1 0.7+1.1

Table 7. The severity of inflammation and eosinophil infiltration in late responders to antigen

airway challenge in sensitized rats.

No Trachea Large Bronchi Small Bronchi Vessel Eosinophil
ALl ++ - - - ++
AL2 — + - + -
ALS +++ - - - -
AL9 + ++ + ++ ++
AD4 + ++ ++ ++ -
AD6 ++++ +++ + + +
AD7 ++ +++ ++ ++ ++
mean 1.9+1.3 1.6+1.2 0.9+0.9 1.1+0.9 1.0£1.0

AHez folstAE etch(p>0.05, Table 6, 7).
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