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Research and application progress of animal models of respiratory diseases
induced by the smoke stimulation method
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( Guangxi University of Chinese Medicine, Nanning 530200, China)

[ Abstract]  Environmental air pollution causes serious damage to the human respiratory system and increases the
risk of respiratory diseases. Smoke stimulation is a modeling method commonly used in clinical animal experiments to
prepare animal models of respiratory diseases, including cigarette smoke stimulation and thick smoke stimulation, by
imitating the pathological principle of air environmental pollution. Through drug treatment of animal models, researchers
can develop drugs to treat respiratory diseases and alleviate symptoms. Research on the mechanism of traditional Chinese
medicine and external treatment with traditional Chinese medicine for respiratory diseases is constantly progressing.
Traditional Chinese medicine therapy has unique advantages in the treatment of respiratory diseases. Therefore, establishing
an animal model with good reproducibility and high consistency with clinical respiratory diseases is particularly important to

prevent, treat, and research respiratory diseases. This article mainly discusses harm caused by environmental air pollution
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to the human respiratory system, expounds the pathological mechanism of the smog stimulation method and the preparation

elements and method of animal models, and analyzes the application of animal models established by the smog stimulation

method in traditional Chinese medicine and external treatment with traditional Chinese medicine, laying the foundation to

establish more reasonable animal models of respiratory diseases and the emergence of new therapies and drugs in traditional

Chinese medicine.
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Table 1 Preparation of animal models of respiratory system by smoke stimulation

IR
Chinese medicine

PR [ eEILY)

Diseases Model animals

evidence type

Y IRES

Moulding methods

J 52 W T [ it = Y
S sD AR .
Recurrent respiratory Lung Qi
. . SD rats .

tract infections deficiency type
. s [ il S 2
R SD KR Lung Qi

Chronic bronchitis SD rats &

deficiency type

PR ZE P

Chronic obstructive

i
Lung Qi
deficiency type

BALB/c /NS

. BALB/¢ mice
pulmonary disease

KA £ 15 ¢ MHEE KB, 9K 30 min, #2222 d
The rats were smoked with 15 g each of shavings and tobacco leaves for 30 min per

day for 22 d

SD KB, BT 60 emx 100 emx 100 em HHHEE 5 EE U0 2 A 40 20 52, 40 S it
6] 30 min, % H 2 ¥R, #%4E 35 d

SD rats, placed in a 60 cm X 100 ¢cm X 100 cm smoke chamber; 20 cigarettes were
smoked for 30 min each time, twice daily for 35 d

KIS BUR A FEARAR | SRR RN 55 e BE SR B (30+5) %o I A7 M8 55 FL 0K, 45 0C
40 min, 5K 2 U, 545 28 d

Mice were placed in a fumigation box and the smoke was smoked for 40 min each
time, twice a day for 28 d, when the cigarette was lit to a concentration of (30+5) %
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Table 2 Selected herbs for improving respiratory diseases
T2l (5 25 k)
B Chinese medicine T 54 YEFIPLE
Diseases (with drug Model animals Mechanism of action
monomers )
S5 S R R S 1y N . .
T SEARI oy TSI IgA JeG IgM K- B “CHE NF-kB 2k /KT 0 40 D 710
Recurrent . SD A FRLLY . .
. Shenling Increase serum IgA, IgG and IgM levels, decrease airway NF-kB expression levels and
respiratory SD rats . . .
. . Atractylodes San inhibit the production of inflammatory factors
tract infections
OFR A AINEA %-8(1L-8) A =45 B4( LTB4) FFRI K 56 [N T+ 10 v J 5 @ e ARG i
. s HLHEVEIR Y (TNF-o0) ifi2H 3P 9 B S A B ( MPO ) 35 4
P TER Tl e 2% FREL T . . . .
: . ; . (D Reduced concentrations of interleukin-8 (IL-8) , leukotriene B4 (LTB4) and tumour
Chronic bronchitis ~ Naringenin Guinea pigs . . S
necrosis factor; @ Reduced ( TNF-a) myeloperoxidase ( MPO) activity in alveolar
lavage fluid in lung tissue
OG0T b A 4 P 19 3k (TL-6 IL-8  IL-1B I TNF-o 754t FFE) ;@
M HENTZH 21 i 35 470 SE AL AR K (SOD ,CAT \GSH-Px G LTI, MDA & T %) ;@
WIE PPARY/PGC-1a Fll Nirf2/y-GCS {7510 8% , 2 8 1 S0 VB RT AL ie
A REE SD j(EEU(M (DInhibit the expression of inflammatory factors in lung tissue and serum ( decrease in IL-
Ampbhiregulin SD rats 6, TL-8, IL-1B and TNF-a) ; @Promote the expression of antioxidant enzymes in lung
tissue and serum (increase in SOD, CAT, GSH-Px activity and decrease in MDA) ; 3
Activate PPARY/PGC-la and Nrf2/y-GCS signaling pathways to improve antioxidant
capacity in chronic bronchitis
UNE 3R ' ; - N .
Y B FETH LG AL B AL I (SOD) 5 4, BEAR MLV P9 8 (MDA) \FIAE-6(IL-6) |
Ginsen Hone Sb jtﬁ[m] [,[ﬁi(IL_IBWKqZ
J Y SD rats Increase serum superoxide dismutase (SOD) levels and decrease serum malondialdehyde
Bupleurum

M BH PR 92 i
Chronic  obstructive

pulmonary disease

Alcoholic Extract

I £ 5 AU

Bufei Yishen granule

HLLAE 2
Saffronin

G

Artesunate

0 TE IR
Andrographolide

SN
SD rats

SIPN A
SD rats

BALB/c /MR
BALB/c¢ mice

BALB/c /M7
BALB/c¢ mice

(MDA) , interleukin-6 (1L-6) and interleukin (IL-1B) levels

RAARR 037 M 2 210, S0 AS I e 08 O VR v it 3 1 ¥ M 2R 1 ( SP-A SP-B ,SP-C. 11 SP-
D) HI7KF
Reduces the levels of lung surface active proteins ( SP-A, SP-B, SP-C and SP-D) in

serum, lung tissue and bronchoalveolar lavage fluid

it Nef2 SEARIER CS A5 M UL R GSH THAERYBE 1, B4 GSH #9445 1
VIR ER CS #5510 ROS A5 CSE 4 A9 GSH /K-F-HAE

Ability to reduce CS-mediated oxidative stress and GSH depletion through the Nrf2
pathway, increase GSH biosynthesis and scavenge CSE-induced ROS to attenuate CSE-
mediated GSH level depletion

T R A PIBK/ Akt Fil p44/42 MAPK {55 il i, 1958 A% K T erythroid-2 AH G
K 2( Nef2 ) Filid A0 BB 1 LUK B3I NADPH 42 (L 2( NOX2) 7K

Enhanced nuclear factor erythroid-2-related factor 2 ( Nif2) and catalase activity and
reduced NADPH oxidase 2 (NOX2) levels through inhibition of pro-inflammatory PI3K/
Akt and p44/42 MAPK signalling pathways

OB VEW T IL-18 . IP-10 . MCP-1 1 KC 7K - ; @#1 #1 Jifi 26 41 GM-CSF .
TNF-a Fl MIP-2a( #7>H GRO-B 8% CXCL2 ) 3[R 235 A T  f iNOS 3[R 6 1K [ A%
EXERKY ;@I T 3-NT 8-OHAG Fl 8-S {ii 51 fi 2 119 7K F- | A THT e 36 7 W A 51
AL ER 15T DNA FIAR BT S AL ; OO A MR 55 5 8/ B v 48 e kil 4
AW ( GPx) FAR DL H RIE G ( GR) TR MR35, 99 Nef2 3 14, 9 mA% Naf2 R
SR et GSH 142

(D Reduced the levels of IL-1B, IP-10, MCP-1 and KC in alveolar lavage fluid; @
Suppressed elevated gene expression of GM-CSF, TNF-a and MIP-2a ( known as GRO-B
or CXCL2) in lung tissue; reduced iNOS gene expression to basal levels; 3) Suppressed
the levels of 3-NT, 8-OHdG and 8-isoprostane, thereby ameliorating oxidative damage to
proteins, DNA and lipids induced by cigarette smoking; @ Promoted the induction of
glutathione peroxidase (GPx) and glutathione reductase ( GR) activity, enhanced Nrf2
activity, increased nuclear Nif2 accumulation and activation, and promoted GSH

production in the lungs of cigarette smoke-exposed mice
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Table 3 Selected results of other traditional Chinese medicine studies on animal models of respiratory disease induced by

smoke stimulation

IR ik
Methods

TRy

Symptoms Model animals

FEHIBLH

Mechanism of action

DT T 4 MEREH CD3"  CD8 ™ 4H It A1 41 i K T, 3458 e Dl ik ; @1 i<

259k 5 ( 1 40, Mlidr B
Ary Mal ot 2 =1) £
i M2 0t

ok

R A BRI L R T, 394 S MR L2 4 R e, it s W A L 6 4, YUK NK 4
JLT 1 s U S R I G R A B AN AL I €3, C4 \TgA (TG K TgM

23 (73]
Moxibustion  ( Group 1. SDS]j; Eits (DIncrease CD3" and CD8" cells and cytokines in T-cell subsets to enhance immune
Lung  Yu, Kidney Yu; function ; @ Induce lymphocyte proliferation, enhance spleen lymphocyte activity,
Group II: Guan Yuan, Foot increase macrophage activity and stimulate NK cell activity in rats with lung qi
- s ye  San Li) Yuping Feng San deficiency ; 3Improve the immune status of patients with chronic branch disease,
L RER . ) .
: . increase C3, C4, IgA, IgG and IgM levels in peripheral blood
Chronic bronchitis
HL B (M il i ) |
AT (I ) e VR . B T R LA R I P B A R K ( VEGE ) TP i 38 - L (ET-1) & &, B
Electroacupuncture ( Dazhi,  SD j(u"ﬁim] 5 il 1005 T A
Lung  acupoint  ( both SD rats Reduces vessel wall area as well as vascular endothelial growth factor (VEGF) and
sides), Kidney Yu ( both endothelin-1 (ET-1) content and improves pulmonary vascular remodelling
sides) )
A U L OO R (K
HME T (B | ET (P
TR PE I ) . ‘ - %ﬁ[ﬂl‘i/ﬁt‘ \H:h;?ﬂé”\ SR L R R T 4 2R 1 (SP-A (SP-B (SP-C. Al
Chronic obstructive Acupuncture point  SD KR SP-D) (k-
application of Shu Lung SD rats Reduction of lung surface active protein ( SP-A, SP-B, SP-C and SP-D) levels in

1 iseas
pulmonary disease Patch Ointment ( Da Zhi,

Lung Yu ( both sides ),
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