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Research and application progress of animal models of respiratory diseases
induced by the smoke stimulation method

DENG Yasheng, LIN Jiang™ , HUANG Hui, LIANG Tianwei, RONG Na, ZHENG Yiqing, FAN Yanping
( 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

v IE R
Chinese medicine

3 KR )

Diseases Model animals

evidence type

BRIk
Moulding methods

SR AL 25 15 ¢ M F IR, %K 30 min, 5% 22 d
The rats were smoked with 15 g each of shavings and tobacco leaves for 30 min per
day for 22 d

SD KB, T 60 cmx100 emx 100 em FY 40 2 H 5 S U0 ZE T A 0 20 52, 40 2 )

REEWHEE W e
Recurrent respirator; . Lung Qi
! Y SD rats
tract infections deficiency type
oy
MEEEUEE sD AR i
L .
Chronic bronchitis SD rats ung Qi

deficiency type

1 L 2 11 i %

Chronic obstructive

Wi
Lung Qi
deficiency type

BALB/c /gL

i BALB/c mice
pulmonary disease

[d] 30 min, & H 2 ¥, % 4%E 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

K /N BUBCA TRAR , R 088 A8 A 000 25 94 B2 T8 1) (3025 ) %% Ih BE AT 08 25 TG, 49K
40 min, 5K 2 W, 2z 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

Tl (E k)
b Chinese medicine F I 5l ) A I BL
Diseases (with drug Model animals Mechanism of action
monomers )
CL SRR e N— . .
R : SR AR —— THE I TgA (TgG IgM K-, AR NF-kB SRk K F 400 5848 I 7 1 A2 A
ecurren £
. 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
O A A A 2 -8(1L-8) ([ = J?ﬁ B4 (LTB4) F1 i 98 IR BE P57 1 ¥k B2 5 () B A1 M
) UL (TNF-0) il 28 40 B 5 4201k 40 Bl (MPO) 9% A4
Mtk SR E R ’

Chronic bronchitis

5% 1 BEL S5 A il 9 5
Chronic obstructive

pulmonary disease

Naringenin

LA
Amphiregulin

UNE B
i8]

Ginseng Honey
Bupleurum

Alcoholic Extract

AN i UL

Bufei Yishen granule

LA ZR

Saffronin

T 5 B MR

Artesunate

70 T N
Andrographolide

Guinea pigs

SD K B [69
SD rats

SD el
SD rats

sD j(ﬁ[ﬁx
SD rats

sD ﬁﬁﬂm
SD rats

BALB/c /ML

BALB/c¢ mice

BALB/c /ML

BALB/c¢ mice

(D Reduced concentrations of interleukin-8 (IL-8) , leukotriene B4 ( LTB4) and tumour
necrosis factor; @) Reduced ( TNF-a) myeloperoxidase ( MPO) activity in alveolar

lavage fluid in lung tissue

@l fit 20 21 L 38 b e P DR F 9 ik (1L-6IL-8 | IL-1B F1 TNF-o % )@
Rl 2 2R i 3 BT 4R AL B K 3k (SOD  CAT (GSH-Px {Euc PETH R, MDA &8~ lsrr HE)
BT PPARy/PGC-1a 1 Nef2/y-GCS 13 53 i | 35 2 1 1k % /045 4 B AL it

(DInhibit the expression of inflammatory factors in lung tissue and serum ( decrease in 1L-
6, 1L-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 ) ; &)
Activate PPARy/PGC-la and Nrf2/y-GCS signaling pathways to improve antioxidant

capacity in chronic bronchitis

& TV 1005 o ST 4 B A i (SOD) 7 &t e A Il 3 Y 1% (MDA) LA -6 (1L-6) |
Figr 3 (IL-1B) K
Increase serum superoxide dismutase (SOD) levels and decrease serum malondialdehyde

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

WAL L Y38 s 200 23 3 A8 il 0 98 0k YL o il <% 1T 0 4 2B 1 (SP-A (SP-B (SP-C il SP-
D) 1K
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

I Nef2 @ A2 R CS A5 09 UL OR GSH JAE I BB J , B4 n GSH 19 4= 1 &
VLB T B Cb ﬁz?E'FE’*J ROS K55 CSE 4 19 GSH 7K Vi #8

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

S i PR 2 M PI3K/ Akt Fil p4d/42 MAPK 155 38 % , 3 5% 4% [ 1 erythroid-2 #f 5%
K 2 (Nef2) Faod 500 Ul I 1 DA KB IR NADPH S fL R 2(NOX2) 7K T

Enhanced nuclear factor erythroid-2-related factor 2 ( Nrf2) and catalase activity and
reduced NADPH oxidase 2 (NOX2) levels through inhibition of pro-inflammatory PI3K/
Akt and p44/42 MAPK signalling pathways

(O WA AV I 940 34 k9 IL-18  IP-10 . MCP-1 I KC (¥ 7K ¥ 5 @ 41 il ili 41 41 GM-CSF |
TNF-a fil MIP-2a( #X A GRO-B B CXCL2) FE K F ik A9 F+ & 5 i INOS It [K 32 ik PR AIE
ZIERKE ;@I E T 3-NT 8-OHAG FI 8-57 Fif 51 it F i 7K F-, M T B0 T W 4 51
A Y ZE 5T DNA FIE 5 A S A 35 43 5 D 0 A8 400 A0 25 5 /N U oh 245 I 1 Ik i 4
AL W (GPx) FNAR BE H L S (GR) 6 PE 9355 S, 4 Nof2 36 M, 384 I % Nef2 7R
FABO 29t GSH 1y

@ Reduced the levels of IL-1g, 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-8
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 Nrf2 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

Methods

B B )

Symptoms Model animals

Y B

Mechanism of action

OFF# T 4 M FE R CD3™  CD8™ 4 iy Al 4t Mo B 7, 345 4 22 T B ; Q1 5l <

FaZG o 7 (1 4. i
frs M4l 2600 L =H) %

R IE A B A L 00, 49 o A9 LS 00 5 e, 4R v S AR M O 4, K NKC AR
J 0 P 5 M3 1 S R B S BORAS, B A R P €3 G4\ IgA [ 1gG J2 IgM

IS B o g T
Moxibustion  ( Group I SD rats (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
Wl e e 5 San Li) Yuping Feng San deficiency; @) Improve the immune status of patients with chronic branch disease,
I*Eﬁ:fl e jt increase C3, C4, IgA, IgG and IgM levels in peripheral blood
Chronic bronchitis
PR COROME it il ()
B A () ) I3 AP i 77 R T R DA B 0l N R AR KR T (VEGF) RN B2 -1 (ET-1) & i, 2k
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