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Establishment and evaluation of rat model of allergic asthma
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[ Abstract]  Allergic asthma is a chronic airway inflammatory disease caused by type 2 inflammatory response-
mediated hypersensitivity. At present, no animal model of asthma that completely recapitulates the occurrence and
development of allergic asthma in humans is available. Therefore, it is particularly important to establish a relatively
complete and stable animal model of allergic asthma that conforms to the pathological manifestations of patients. This review
briefly analyzes the strain selection, modeling method, and model evaluation indicators of allergic asthma model rats in the
past 5 years.
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Table 1 Construction method of allergic asthma rat model

O R

IR ()

OB A Allergen Sensitizin, e BTk
Rat strain 1ee T & Adjuvant Modeling method
( Lot number) dose
OVA(10%) 10 g OVA 3 T 100 mL A HEE K P (5 ml/ 55 1.8 KI5
e SD Ao gL B v kg) 10 g OVA in 100 mL saline(5 mL/kg) D1, D8 i. p.
Male SD rats OVA 8515 KIFUR, BREM 1K, B 7 min,
(A5253) H144d

- OVA(1%)

From D15, aerosol once a day,7 min each

time , for a total of 14 days

10 mg OVA % T 1 mL % 100 mg AI(OH) ; 1 . N
M 1.2.3.8 RIS

10 mg A BER K 10 mg OVA in 100 mg Al( OH) 5in

IDES D1, 2, 3, 81i.p.
Wb Wistar AL P 1 ml saline - onp . A
Male Wistar rats OVA 15 KR, B R 5L 40 min, fE K 11K,
starrals a7 105) Ik 6 W
- OVA(1%) . .
From D15, aerosol 40 min each time, once
every two days,6 times
100 mg OVA ¥ T 1 mL & 100 mg
00 AL(OH) ; MyA= Bk h 5 1.8 KI5
) L EER "8 100 mg OVA in 100 mg DI, D8 i.p.
mﬁ: ?DS%(EEL OVA AI(OH); in 1 mL saline
ale SD rats
(A8041) 55 15~22 K, BRFM 1R, BFR 20 min
- OVA(1%) From D15~ D22, aerosol once a day,20 min
each time
2 mg OVAET 1 mLﬁ\lOmgAl(OH) A
" ’ 95 1.7 KIS
. 2 mg FRER K Dl. D7
Witk Wistar g P 2 mg OVA in 10 mg AI(OH) 5 in 1 mL saline ~ * "
OVA )
Male Wistar rats (A5503) 5 17~35 K, Bk 5L 40 min,lﬁ H 1
- OVA(5%) From D17 ~ D35, aerosol 40 min each time,
once every two days
10 mg OVA ¥ F 1 mL % 10 mg AL(OH); A .
B RPN ] i
10 mg A R K D1. D8 i
by RER 10 mg OVA in 10 mg AL(OH), in 1 mL saline P VO P
TP SD KELE
Male SD rats OVA 15 %ﬁﬁﬁ,ﬁ%%’fh 1 (QL'\,%{QL'\ 30 min,
o ) (A5503) 7 %

- OVA(2%)

From D15, aerosol once a day,30 min each

time, for a total of 7 times
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&Rl
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Rat strain (Lot ’ g/h ) : d & Adjuvant Modeling method
Ol number ose
10 mg OVA ¥ T 1 mL % 100 mg A1(OH) 5 ¥ .
0mg  AEEEKT P 8 KT 2T
o D1, D8 s.c.
BB 10 mg OVA in 100 mg AI(OH) 5 in 1 mL saline =~ ° = ©
HEPE Wistar KR
e OVA 55 18~36 K, BUEAL 30 min, i H 1K
Male Wistar rats . .
(A5503) - OVA(1%) From D18 ~ D36, aerosol 30 min each time,
once every two days
1 mg OVA T 0.5 mL & 200 ug AI(OH); .
mg GBI 0.7 KBRS
e o BRI 1 mg OVA in 200 pg AI(OH); in 0.5 mLPBS P
HEbE Wistar B
e OVA 55 15~42 K A% AL 30 min, FEH 1K
Male Wistar rats . .
(A5503) - OVA(1%) From D15 ~ 42, aerosol 30 min each time,
once every two days
1 mg OVA %+ 1 mL &4 200 mg Al( OH) .
Tmg oA | 0.8 RETUA
DO, D8 s. c.
e IBE 1 mg OVA in 200 mg AL(OH) in 1 mL saline " = ¢
TPk SD KB
OVA
Male SD rats (A5503) 5515 KIFIR R 1K, HIK 60 min,
144
- OVA(1
(1%) From D15, aerosol once a day, 60 min each
time, for a total of 14 days
1 mg OVA AT 1 mL %74 30 mg AI(OH) ; [
et £1.8 2T S RO RN I s A S
m A FER K H+0. 2 mL 0. 0023%0 B H %% ?aﬁggﬂﬂjﬁ&im% WA
€ 1 mg OVA in 30 mg AI(OH); in ImL saline - . .
‘ SIS E A . ) D1, D8 OVA s. c. and pertussis toxoid i. p.
et SD KB OVA and 0.2 mL 0. 0023%o pertussis toxoid
Male SD rats!”? ' » i
s (A16951) 5515 I A5 RFAL 1B 20 min,
74
- OVA(1
(1%) From D15, aerosol once a day,20 min each
time, for a total of 7 days
I mg OVA #& T 1 mL &4 10 mg AI(OH) 5 (¥ .
1 mg . P8 Kk
e D1, 8 i.p.
e SR 1 mg OVA in 10 mg AL(OH); in I mL saline » o LP
HEPE SD KR
OVA
Male SD rats (A5503) % 9~23 K, BIKZEAL 30 min, fAH 1K
- OVA(1%) From D9 ~ D23, aerosol 30 min each time,
once every two days
1 mg OVA T 1 mL %4 200 mg Al(OH), 55 1.8 FRBA T
Lmg TR o o
B 1 mg OVA in 200 mg Al(OH) 5 in 1 mL saline ~ * = = ©
HERE Wistar R0 5514 TR, BREA 1 R, K S min,
Male Wistar rats 118 d
(A5503) - OVA (4% -
(4%) From D14, aerosol once a day,5 min each
time, for a total of 18 days
100 mg OVA ¥ F 1 mL % 100 mg Al(OH) ,
100 m B AR SR K %5 1.8 RIFJETES
p o IR € 100 mg OVA in 100 mg Al(OH), in 1 mL DI, D8 i.p.
ke I\ril_lSDS?)( ! OVA saline
e S rats
(A8041) 9 15~20 K, BRE AL 1K, B 30 min

OVA(5%)

From D15~ D20, aerosol once a days,30 min

each time
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&Rl
T =} =N
Rat strain (Lot ’ g/h ) : d & Adjuvant Modeling method
ot number ose
2 mg OVA T 1 mL %4 100 mg AI(OH) ;3 45 0.5 &, Hob 0.5 mL J F k4, ®F
2 mg Ay A B K Hp 0.5 mL B8 i 5
GV S 2 mg OVA in 100 mg AI(OH) 5 in 1 mL saline DO, D5, 0.5 mL s. c. and 0.5 mL i. p.
HErE SD R OVA 9514 KITWH, BREML 1 K, EIK 30 min,
Male SD rats 7 d
(A5503) - OVA(1 o
(1%) From D14, aerosol once a day,30 min each
time,7 days
55 1.5.8,12 RIEBE NS 0.2 mL i
WL HE 15 RIFUARIESE 7 d BT 20 pl
0.2 mL B AAT 10 g 19 OVA A1 1 mgg g 1909 OVA MRS
AL(OH) Sensitizations were undertaken on D1, D5,
10 pg 10 pe 0\3/A in 1 mg AI(OH),in 0.2 ml. alum- D8 and D12 by intraperitoneal injection of
) - IIVEE s ) S 0.2 mL of alum-precipitated antigen, from
HEME Wistar K5 OVA precipitated antigen D15, rats were administered (i.n.) 20 pL
Male Wistar rats (A5503) of 1% OVA diluted in PBS for 7 consecutive
days
55 28~32 K, HRFAL 1 U, FEHK 30 min
- OVA(1%) From D28~ D32, aerosol once a days,30 min
each time

1 mg OVA BT 1 mL &4 200 mg AI(OH);

1 mg {0 £ R 7K 550,714 21 KIEME P E: 5T

DO, D7, D14, D21 i. p.

G5 E 1 1 mg OVA in 200 mg AI(OH) 5 in 1 mL saline
etk Wistar KRR
: OVA -
Male Wistar rats (A5503) Fo2~42 JFHA BB H 1K, Bk FE AL 20
- OVA(1%) i

From D22~ D42 once every two days, aerosol
20 min each time
1 mg OVAZ T 1 mL &4 100 mg Al(OH),

I mg 114 4 B K e 9518 RIE 4

1 mg OVA in 100 mg AI(OH) 5 in 1 mL saline DI, D8 . p.
BEE A 5515 RITUR B H 10, BRKZEAE 30 mi
s <9 [24] &) i, P X, B:IK55 min,
mr& ?Ds?)tgi OvA - OVA(1%) A8 )
e s (A5503) ‘ From D15, once every two days, aerosol 30

min each time,8 weeks

20 pg OVA Fill 2 pg IRZ MM T 1 mL 35

A 100 mg e RN
20 pg AL(OH) ; A FER K o iﬁéfﬁ;ﬁﬂ%ﬁ%&%
20 pg OVA and 2 pg LPS in 100 mg ’ ’ -
HEPE Wistar KEPT B0 E A Al(OH) 5in 1 mL saline
Male Wistar rats OVA -
55 23~39 K, WA 1K, B Z L 30 min
- OVA(0.5% )+LPS(0.5%) From D23~ D39, 0once every two days, aerosol
30 min each time
50 pg OVA T 0.5 mL 7% 20 mg AI(OH),
A4 B K R+ 50 ng (E H %K 950 RIEIHS 5 7 RAINE H %R R
N 50 ug 50 wg OVA in 20 mg i I 390 e M 3 S
HEtE BN AR BRI AI(OH); in 0.5 mL saline+50 ng pertussis DO i. p. ,D7 i. p. without pertussis toxoid
Female Brown OVA toxoid
Norway rats (A5503)

5528 KNE NI TE 300 L OVA K

h OVA(5%) D28,300 pL OVA i. n.
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A= T TR R (o e VA 1= P PUR O N E R @i}
NASTES , ST LA i (s stk 40 ) 1551
FEAEAATIN TR /N K 5 20 S 2 1 1% 32 4L 41
AR AW (MHC) T K9 F458 W RE &Y,
IR LA 0] S HE (9 CD4* Th 48 o 45 (3t 2ok S 1 4
FEAEAE 2 PO F PG 0T, 7 A o SRR S
Th2, H1 Th2 407 AR () TL-4 7T LIAEHE B 40 o
AL R I ANML, A TR sIgE , slgE S5 B R4
T P 7R S5 R0 T IgE 324K FeeRI 454, A2 i IgE Uik,

F 2 bR AR BT K B 2R TR &

Table 2 Frequency and proportion of rat strains used in

allergic asthma models

PNTHTEN gL At
Rat strain Frequency Proportion
HEdE SD KB
Male SD rats ? 50.0%
HEME Wistar K
o
Male Wistar rats 8 44.4%
B B 55
HEPE BN R R | s 6%

Female BN rats

MRS, FL R A A 5 0N Th2 By 3t B
FESEPEICAZ T R A BN B B . 24 ad S 7
U ANURET 8% R N 1Y 1k U145 6 AR AT
KYAHE( Mast Cell, MC) JIi FURE, ik 48 14 A o 7™ A=
T AR O R B LA B sk AN S U Ik
A% FECLRE G T BE MU | T K S 2 i i
AR SGE MR RRE KN J2s S5 [ B 4 SE £, Th2
Y1 ifL 1) S TE A AE TS TS | AE RAE FBA 22 B3 R
Yo, S R R Ak i Th2 20 i R ik
2 BRI IN 740 TL-4 10-5 TL-13 55, 1L-5 XHetd
LG TR MR A 3 22 I R 40 M 3 A 38 G FE 22, If
TL-13 1] LIS SOPR bR 200 e = A5 R V5 R < 1
i ( Airway Hyper Reactivity, AHR) "' #§ 78 i Sk
2 Wty S A 7R 1) 3 B, 2 A A N PN B B, 4
SRS ORI
3.1 EEH

IYE B F (OVA) &4l e 2 B R, &=
FLor R gl OVA FIE A OVA(EAF], EEALET Al
(OH), &) R, ELA B (W B S I RN e e Sk
3,11 BEORE

A3 BT RITSCH B8 ) SCHR % R, 9T 26 Sk b o B
T 7RO OVA BUBOREE . 78 7 ok
BRI 1| mg OVA IE T84 — & B4k 7 (Al
(OH) ;) (7 #%,38.9%) . BB RAEILE 3,
B R BT AT SOk P BT B A OVA 5977 & B S5 I BT
X A RE PR AT R R T & AR — @ R E b 3L
T B AR HE 5 T E OVA BYZHBEA 56, T LAt fik
W it A R 75 3550 0 ) o D %) L e A e 1Y) 32
BERIARIE F B TP OVA B4l ke
3.1.2 Ok

FHERAE TR BTN 3 B, 43 B R e A
B RS R A I s e i, W 1, [
KB B MORE 3E Y Ml R R 4K R W iR £ b
(LPS) s H g 211720 ] LA %50 04 i i S5
B

R3O bR R UL A R E RO e

Table 3 Frequency and proportion of each sensitizing concentration in allergic asthma rat model

Bk

Sensitizing Concentration 10 e 20 g 30 pe ! mg 2 mg 10/mg 100 mg
Elfgﬁc' (A5503) - (A5503) (A5503) (A5503) (A5503) (A8041)
§ T (A16951) ) (AL125) (A5253)
Catalog number
e
. 1 1 1 7 2 3 3
Frequency
ALk
. 5.6% 5. 6% 5.6% 38.9% 11. 1% 16. 6% 16. 6%
Proportion

TE s = TESCHR A B HG B T B 3 11 #7™  JAt5

Note. —, Producer and batch number of the ovalbumin used were not specified in the literature.
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Table 4 Evaluation index of allergic asthma rat model

it 20 2O B A
AT R R EE =4 Y THRER I 5 e T TERR MR
observations observation of lung function test Th2 cytokines immunoglobulin IgE Eos infiltration References
tissue ( HE staining)
- + - + + - (9]
+ n ¥ - _ _ [10]
+ + - + - - [
+ + - + - + (12
+ + + + + + (3
+ + - - - - [14]
- + - + - - [1s
+ + - + + - t1s
+ + + - - + 7
+ + + - - + (18
- + + - - + [19]
_ + _ _ _ + [20]
- + + - + + [21]
+ + - + + + (2]
- + _ _ _ + [23]
- + + + + + (2]
+ + - + - + [2s
+ + + + + - [26]
TE 7 FRORTESCHR AT B2 5 SR AR OC N T 3« = FORTE SRR R
Note. +, Indicates that there are references to indicators in the literature. —, Indicates that it is not mentioned in the literature.

3.2 BEH

i R R e W 1) 5 238 3 OVA 251k
&, OVA [k BETE Rl H 7E 1% ~5% 2 18], 250 B
TE 7 ~ 14 WASE, A SCHRPS B2 7R 7T DL3E i 8 74
7 2O MO B W, A7 B9 4 (W] B =0
SO B 1 KBR300 FH TR — Y BE 1 OVA 43 1) 55
TR 4 JER 8 T, 2 B 41 R LA i 403 17 O i
SRA LR 25 5 (H2E R TG4 S

4 BERITEMIEIR

SRR SR B SCHR, 28 SCik o o6 TR R
BRI PE 8 br 244 . (1) RAER— AT 2%
WLEE 5 (2) ML 2V BEIE AR 24 5% 5 (3) Ml D BEAS I 5
(4)Th2 BIYIIEAE - (5) Mg e Bk E 1 1gE; (6)
RO (R 4) .

4.1 RIER—MITAHERR
T A 2 g A B TR 2 Wiy & A 1 1) L TR PR

PN A 3t B0 () A1 B I R 2 1 M BRI AN B I £
Fli B BRI A RS B ARIRIFEA
BE UHHEME AT | JF Rl A & B B 2 etk 2
TR HLH B A R s s, 4 AN e
SRAS K BT e R 5 R AR S 2L i ] LA s 2%
TS A S B AR AL AN 2% i S AL R H
FrMIRAWE A 1 R EIFARIE SR AR 2 min
PRI 114 i S5 U SO o 3 P 2 Wity R BRUBSS R SE A T340
4.2 MALRKRERSFENE(HE £8)

it 2L 20 f1 9 BT 25 2 L8 AT LA T X A g B A
A AR I s 2 B R i A v I A A R M A
(AR T AN A 0 G B2 05 7 A 1) s 3L 485 4 42
MO AR R 2 M R BB R B il 2 40 HE e
i AT DUE IR RS AU R B4 0 R Y R 4
Jis 0, FR A SR B IR AE, AR A S A R
K, S RE B SR T ) E AR A — RN R
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P s, %Y 28 R 248 e 5 IO 26 5 #5351 5 Th2
YA B FE A4k, NI 20 Th2 B0 PRl 740 114
-5 10-13 Z5 [ 0 34 N, Th2 S & TeE A3 1
B SOEE RN TE (AHR) IS R MR 41 A 12 1
) Al o e 2 i F M B B AR A
4.4 MiERZEKER IGE

IgE TE i BME L Wi 1) A o R L 3 R i
MIVERT . Th2 AL 5 430 1L-4 F1 1L-13 SRS B
YR K& B I AR Lo i TgE BSR40, 43 I 1
IgE 5L 40 (MC) R 1) FeeRI Z R 455
R TR S5 IgE 455 1) FeeRI 2R IAZ
XAk, 4k M 30 MC R ASURE , PR B SE AT A B A 41
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A L e S5 48 PN B2 0 Bz 200 i R ST T UL 4
FECLAE RS GE FR ST WA N, 5 R RGE
SR (AHR) , e st ek 2 s g a0 A
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Tofs FEE 2 TG JOEL Ak 38 2 A5 750 2 K BRUIPR Wi L 7 %58 2 1 4
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