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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 responses 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(AL) and 1day(A;) 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(LLR) 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 Al D Asl E
A2 E A2 D A2 E
A3 E A3 E Ap3 N
A E Ad N Apd D
AeS E A5* L A5 E
A6 E A6 E A6 D
A7 N A7 E Ay7 L
Ag8 N A8 E A8 E
A9 N A9 D Ap9 N

Agl0 E A10 E Apl0 E

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

* . died 3hr after antigen challenge
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Table 2. The severity of inflammation and eosinophil infiltration at 30min after antigen airway
challenge in sensitized rats(AE group).

No Trachea Large Small. Vessel Eosinophil
Bronchi Bronchi
A:l + ++ + + -
Ag2 ++ - - - -
Ag3 + + + + -
Agd + ++ ++ ++ —
A + +++ + + -
A6 + — - — —
A7 + - - - —
A8 ++ +++ + + -
Ag9 +++ - - - -
A0 ++ + + ++ -
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 eosinophil infiltration at 6hr after antigen airway
challenge in sensitized rats( AL group).

No Trachea Large Bronchi Small Bronchi Vessel Eosinophil
Al ++ - ~ - ++
A2 - + - + -
A3 + +++ + + +
A4 + ++ - ++ -
A5 +++ - - ~ -
A6 - - - — -
A7 + 4+ - - - -
A8 + 4+ + + + ++
A9 + ++ + ++ ++
A10 + +++ ++ + +++
mean 1.5+1.2 1.2+1.2 05+0.7 0.8+0.8 1.0£1.2

2T (O) M 3479 &S A3 328 5+ g 0.05, Table 2, 3, 4, 5).
o, 6AZHE(AL), 192 (Ap)dXE 47 1.0+
1.2, 0.4£0.7 $F28, 6AZ(A) M= 5uie 4. glojl ot HhSFol| e HFUS W i

(50%), 14T (Ap)ollXe 3912](30%) el #2 =
5 A 6ATE (A dIAME dZF(C)ell Y]
A fold 3T H&g BEE + AWK p< gl A 7=FHe g 27 ke
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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
Aol + + - + + -
Ap2 - + + + -
Ay3 - - + + -
Apd + + -+ ++ ++ -
Ars + + + + -
A ++++ +4+ + + +
Ay7 ++ +++ ++ ++ ++
A8 + +++ ++ +4+++ -
A9 ++ ++ - + -
Apl0 + + + + +
mean 1.3+1.2 1.7+1.1 1.1+£0.7 1.6+1.0 04407

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 - - + + -
o] ++ + + + -
C9 ++ + + + -
C10 + + - + -
mean 1.5+0.8 1.3+0.8 0.7+05 1.0+05 0

& BAY F YUY 627 (A FH 19T (A0
A 27 F (RIS
10)3 F7)wke-F (o] Fuk

A, LR;n=7)22 Wro 4374 3
AEE v, FF3
+1.0 o]}len, TIHEES
&2l v

5ol WA, ER ;n=
23 F7iHRgTre

B9l W

AT Ase
27422 718 A 1.2
1.9+1.302 %74
£ 2%E 590 dr18Ae) a7l

Ao Ade 27|8HgFAA 1.4+1.2, 0.9+0.7 o3l
o), $71uke-2oA 1.6+£1.2, 0.9+0.92 o)z} ¢l
Act. AFH Y GF gA 2rHEEOlA 1.2+1.
1, 371983l 111092 o7} §ileh. 4k
7o AEe ZURgTolE 10012 & 47HE (40
%)14 0711 SFoIen, FHeFe 79}
g & 4v}2](57.1%) A 1.0+1.022 Eo} &
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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++ + + +
A6 — - - — —
A7 + 4+ - - — -
A8 +++ + + + ++
A10 + + 4+ ++ + +++
Apl + + - ++ -
Ap2 - + + + -
A + + + + -
A8 + +++ ++ ++++ -
Apl0 + + + + +
mean 1.2+1.0 14+1.2 0.9+0.7 1.2+1.1 07x1.1

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
AL1 ++ - - - ++
AL2 - + — + -
AL5 +++ - - - -
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

ARz foj3txE 23kt (p>0.05, Table 6, 7).
o

YRuloz YA G4 FLARF 1AZEL
B WA 3073 220H8) (73.3% Vel 2] &
Wee BT 27] % Fouhge] WSS Yon
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2] 5 1761 (85%) 4 P UL SIE 5
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J{)tv 6 r.\:

J-l)l-_‘_,_\‘_,

HQl Z7|¥k&-F(Early Responder, ER)& 1079}&]
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2 (35%)ollon, o|FolA bule](25% )< olF 4t
2 (Dual Response, DR)& H¥1, 2vtg8] (10%)
= F7reuke vk &3 ke (LR)E 1
ulgls 3A17F & ARkl o] Zales 23 BN
(Brown-Norway) & 2] maldA] z7]gk&o} 10/
15(67%), F-716-go] 10/13(77% )4 Aa+A
3, F7IEE B9l F FolA 3nlele 27 ¢l
o] Jeldti ¥ 1%l Eidelman $'29) 7|3x] 2]
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