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[ Abstract Chronic obstructive pulmonary disease ( COPD) is a common respiratory disease characterized by
persistent airflow restriction result ing in high morbidity and mortality that burdens patients and society. To replicate the
pathology of human COPD and explore drug developments for treatment, attention has been directed to animal model
research in recent years. In this paper, the advantages and disadvantages of common composite modeling method and
evaluation method are reviewed to establish a foundation for the study of COPD.
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FIRT, COPD Wh kRSB B i 2 |, N oA
HATBHINAAR | G50 R 1 0 2 DI 4 5 N AR 1B
SEO AR AR T 1 2y e — R
FHERR, P NRE T E AR, 2R
15 Y57 , “CHE IR TE RS 20 R 51 AL COPD £
B HRRRIFER K, HIE A& OB S 48
PR RS2 BRAF S 2 80 COPD i Bk i, A,
N T AR S I | S TR 3R T R BOR AT
BN L 560, HOR A5 T BB ), i H 2 &R
] 3 2 P FEAS S COPD AR 1 FHSE T4z
RICEA TGN Z G BT LA 5 L R i,
W5 COPD 25 ML 42 Bk .

1 RERETKAERTZE

WA COPD 119 B 22375 X, AF 5% S s A A 55
(cigarette smoke ,CS) H & A el T Ml . — A fbik
4000 Z R EY R, CAATEER 60 ZF S5
COPD [l A= IR G I CS 22 B H # COPD 5
A,z ik gis HT &2 CoOPD i n
AR B KRR RS, — e /DT E R 2 )
Ao I BARTE AT S A RN COPD i 3 BEL 6
A A RS E ) cOPD A1 | BAR B — CS B
52 H AT FRAR () COPD BRI £ 07 v, B
T AEL R T 26 R T) PN AR X 5 | A T b % o i
K /INETE AW T AR R R SF BH . COPD 1) FE
TR DL AN [v) S 56 v 0 25 0 B AR B s ) AS T, B
BeZ Gi—hrifE CS BB R . HI HFTE £ 2 F
FH CS 156A JH At PR 28 3 B, JHE 38 Bl ) 9 JHLARE A 5
FFEIE IR COPD B 24, 76 Ir f 52 A A 78 v iy
AT,

1.1 CSEtBEZ1E

CS LU A AR S IREY, 2
SRE il R S Ak N L, IR Z2 B (lipopolysac charide,
LPS) J& ¥ % [CPA PR A T R, nl s Al 457
CS BEA LPS i SA54 T COPD AYIRIA , AL AT i
HLAYEFAF ) COPD #EAY | 17 LA 844 4 T i Bt ]
HINFF A COPD Jg # A B4 A, L I pa 432
T COPD WA 1Y il £, & 8 1 BB 3= 22 DL A
C57BL/6] /NR B SPF 2 Wistar K A 3, H Al
ZWIERT RN 1R 5 15 RAIAR T LPS 0.2
mL( 1 mL/mg) ,i#F HAKAH,2 ~ 14 d.16 ~ 28 d
KBS TR SR NS WA | BRI FF2E 30 min | B

K2, 28 A B E fil 41 4L T A Il
Y07 P W ( bronchoalveolar lavage fluid, BALF) H1 H
PR BH 8 19 A i SN, v e R 40 | I 4 9k
EL A0 A RS T 8 8, Rk A M R SR AR Rk
N N BH R B Wi S — Rtk B A
(inducible nitric oxide synthase, iNOS) . PN —. [
(malondialdehyde , MDA ) %5 i 35 18 55 | DL K2 4% Fh 98 hiE
P74 IL-6, IL-8 . TNF-o . TGF-p 25 B 8 T 51",
MR HAWRADRE | CS B LPS BRI 584 5 Wtk
Rt INIEBRAS | il B Y LA B4l CS B B
FEEE R CS BEA LPS HEINGE A 4 ML K& <Gl
FEIBIEFE

1.2 CSBE&KRSHFHRY (PM2.5)

KM R T 05 2 COPD [—EZfE
BN Bt A B 9T 6 W, PM2. 5 5% 52 78 5l Yy 1 1l
HRT B K e 25 L, A 2 R R R, hn A< R
AU HAT, T UM A S A PM2. 5 FURL SR 5
AT E PM2. 5 IREM R 7 A9 2 COPD K
FRBCTRY | PR Lo 28 T 20 B 2%, 0 oo e 28 7 ik ST
BORL (B 524 /0 Wang 451506 I C57BL/6
/INERTR) B 2 5 1 A S AL AR R PM2.5 (110
we/m’ ) s WK B, BEIR 10 32, R 2 1K,
B 5 d, 358210 H WS R B IR,CS + PM2.5 &
CS 41 ,PM2. 5 4111 5 JiE 20 Jf K i BH o 35 i <048
B 20 B 5 2 4 A DL K TL-6  TL-8 48 4E Pl 1 341 1 i
Chu %5 1 0k /N AR B 3R TN 25 8 h |, Ik
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2 LPS BXHEERE
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SIS Y R WL R Y RS R A
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PG VE LPS 0.2 mg, 5 PPE.LPS 40 4H L, PPE +
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DAL B2 A L 5 R T ol K e, e e 200 e R 5 e 24 i
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W gL ik (PIF) | WA U4 3L (PEF ) 3 /R <l B
FERLLE | R MG 22 A1 5 285 il 588 1 A it = e v B
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B, SCE R B v, BRI A R R,
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SEMTRIE A2 A, P O A0 2 B U, BRI
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COPD J2™ H A5 5 A2 feft B 19 182 P, O
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Yy FERHIE 2R F S O SN IR R A G —
P, ST AR A 22 S0 5 BT 18 BHL I s
RIIOFE , i COPD 4 & Il | -4 A S0 A
2Tk 7/ S (B AT



696

i ESLER B A4 2022 45 9 H 5 30 556 S Acta Lab Anim Sci Sin, September 2022, Vol. 30, No. 5

[10]

[11]

[12]

[13]

2 £ X #k(References)

Ko FW, Chan KP, Hui DS, et al. Acute exacerbation of COPD
[J]. Respirology, 2016, 21(7) . 1152-1165.

Gu YH, Yamasita T, Kang KM. Subchronic oral dose toxicity
study of Enterococcus faecalis 2001 ( EF 2001) in mice [J].
Toxicol Res, 2018, 34(1): 55-63.

Sun X, Feng X, Zheng D, et al. Ergosterol attenuates cigarette
smoke extract-induced COPD by modulating inflammation,
oxidative stress and apoptosis in vitro and in vivo [ J]. Clin Sci
(Lond), 2019, 133(13): 1523-1536.

Ito JT, Cervilha DAB, Lourengo JD, et al. Th17/Treg imbalance
in COPD progression; a temporal analysis using a cs-induced
model [ J]. PLoS One. 2019, 14(1). 1-19.

He S, Li L, Sun S, et al. A novel murine chronic obstructive
pulmonary disease model and the pathogenic role of microRNA-21
[J]. Front Physiol, 2018, 9. 503-515.

LR, IR, RS, MR EE 5 B S A
ek [J]. BESERIE, 2021, 27(7) : 13501357,

Jiang YJ, Zhang PB, Ye XW. Research progress in rat model of
chronic obstructive pulmonary disease [ J]. Med Rec, 2021, 27
(7). 1350-1357.

Wang XL, Li T, Li JH, et al. The effects of resveratrol on
inflammation and oxidative stress in a rat model of chronic
obstructive pulmonary disease [ J]. Molecules, 2017, 22(9) .
1529-1542.

TR, R, B, . LPS A MEE COPD K
BARIRIEAR A E [J]. AR EOoR - P 2GR, 2020,
22(6): 2035-2041.

Wang ZC, Wu YX, Wang ZX, et al. Syndrome judgment of
COPD rat model induced by LPS combined with smoking [ J].
Mod Tradit Chin Med Mater Med World Sci Technol, 2020, 22
(6): 2035-2041.

REYE, KRB, ZRF, A5, TN S X 18 1 L ZE 1 fili 5 K
BT RE S L ANAE R Tk F-52m [J]. SEdesh) 5 i e
%%, 2017, 37(4) . 315-319.

Xiong Y, Zhang JJ, Li L, et al. Effects of cigarette smoke on
lung function and serum cytokine levels in chronic obstructive

Lab Anim Comp Med, 2017, 37

pulmonary disease rat [ J].

(4): 315-319.
Rho J, Seo CS, Hong EJ, et al. Yijin-tang attenuates cigarette
smoke and lipopolysaccharide-induced chronic ~ obstructive

pulmonary disease in mice [ J]. Evid Based Complement Alternat
Med, 2022, 2022 1-12.

Shin NR, Kim SH, Ko JW, et al. Hemohim, a herbal
preparation, alleviates airway inflammation caused by cigarette
smoke and lipopolysaccharide [ J]. Lab Anim Res, 2017, 33
(1):40-47.

Yang Y, Di T, Zhang Z, et al. Dynamic evolution of emphysema
and airway remodeling in two mouse models of COPD [J]. BMC
Pulm Med, 2021, 21(1): 134-144.

Gu XY, Chu X, Zeng XL, et al. Effects of PM2. 5 exposure on

[14]

[16]

[17]

[18]

[21]

[22]

(23]

the Notch signaling pathway and immune imbalance in chronic
obstructive pulmonary disease [ J]. Environ Pollut, 2017, 226.
163-173.
Chen L, Yuan X, Zou L, et al. Effects of 1, 25-
Dihydroxyvitamin D3 on the prevention of chronic obstructive
pulmonary disease ( COPD ) in rats exposed to air pollutant
particles less than 2. 5 micrometers in diameter ( PM2.5) [J].
Med Sci Monit, 2018, 24 356-362.

Wang Z, Zhao J, Wang T, et al. Fine-particulate matter
aggravates cigarette smoke extract-induced airway inflammation
via WntSa-ERK pathway in COPD [J]. Int J Chron Obstruct
Pulmon Dis, 2019, 14. 979-994.

Chu X, Liu XJ, Qiu JM, et al. Effects of Astragalus and
Codonopsis  pilosula polysaccharides on alveolar macrophage
phagocytosis and inflammation in chronic obstructive pulmonary
exposed to PM2.5 [ ]].
Pharmacol, 2016, 48 76-84.

BRER, ek, ZHH. AR COPD Sh#y BB 4F i K v HH (1
WEFEitRE [J]. SR shA, 2020, 28(4) : 563-569.

Chen MF, Jia H, Xia

disease mice Environ Toxicol

SY. Research progress on the
characteristics of animal models of chronic obstructive pulmonary
disease and relate clinical applications [ J]. Acta Lab Anim Sci
Sin, 2020, 28(4): 563-569.

Myelds, SPEMI, HIRIE, 4. HMiligE E 7% COPD KBS
T F R T B4R 4 Notch3, HEST (9560 [J]. o s
BRI, 2022, 28(3) ; 68-75.
Mei XF, Wu WL, Xiao ZY, et al. Effect of bufei yishen
prescription on airway mucus hypersecretion and notch3 and
HESI expression in lung tissues of rats with chronic obstructive
pulmonary disease [ J]. Chin J Exp Tradit Med Form, 2022, 28
(3): 68-75.

WRICZE, XISEAE, M, 5. W A 25 B 40 i A il ¢
HERR B A N K U M B ZEME AR Y [J]. JERR R S i
JK, 2020, 40(10) ; 1407-1408.

Chen QY, Liu MH, Wei CC, et al. Inhaled smoke combined
with nasal drip of Streptococcus pneumoniae to build a COPD rat
model [J]. Basic Clin Med, 2020, 40(10) : 1407-1408.

Herr C, Han G, Li D, et al. Combined exposure to bacteria and
cigarette smoke resembles characteristic phenotypes of human
COPD in a murine disease model [ J]. Exp Toxicol Pathol,
2015, 67(3) : 261-269.

Guan X, Lu Y, Wang G, et al. The role of regulatory t cell in
nontypeable haemophilus influenzae-induced acute exacerbation
of chronic obstructive pulmonary disease [ J ]. Mediators
Inflamm, 2018, 24. 356-362.

Shu J, Li D, Ouyang H, et al. Comparison and evaluation of two
different methods to establish the cigarette smoke exposure mouse
model of COPD [J]. Sci Rep, 2017, 7(1); 15454.

Leung JM, Tiew PY, Mac Aogdin M, et al. The role of acute
and chronic respiratory colonization and infections in the
pathogenesis of COPD [ J]. Respirology, 2017, 22(4). 634
-650.



[ SIS SRR 2022 459 A5 30 555 5 8 Acta Lab Anim Sci Sin ,September 2022, Vol. 30, No. 5

697

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Cui H, Liu X, Zhang J, et al. Attenuates cigarette smoke and
inflammation

Evid

lipopolysaccharide-induced COPD in rats via
inhibition and antioxidant and antifibrosis pathways [ J].
Based Complement Alternat Med, 2021, 2021 6103158.
Hou J, Wang J, Meng J, et al. Zanthoxylum bungeanum seed oil
attenuates LPS-Induced BEAS-2B  cell
inflammation by inhibiting the TLR4/MyD88/NF-«kB signaling
pathway [ J]. Evid Based Complement Alternat Med, 2021,
2021 2073296.

Ghorani V, Boskabady MH, Khazdair MR, et al. Experimental

activation  and

animal models for COPD: a methodological review [ J]. Tob
Induc Dis, 2017, 15; 25-37.

SRR, R0, TR rh ok 20 B 5 ok 2 R SR
PRV IMLR OB TE S (], BUREE2:, 2021, 49(6) :

710-713.
Jiao LJ, Zhang JY, Wang XY. Research progress on the
mechanism of neutrophil elastase on bronchiectasis [ J]. Mod
Med J, 2021, 49(6) : 710-713.

Melo AC, Cattani-Cavalieri I, Barroso MV, et al. Atorvastatin
dose-dependently promotes mouse lung repair after emphysema
induced by elastase [ J]. Biomed Pharmacother, 2018, 102
160-168.

Ishii T, Hosoki K, Nikura Y, et al. FN regulatory factor 3
potentiates emphysematous aggravation by lipopolysaccharide
[J]. J Immunol, 2017, 198(9) : 3637-3649.

De Oliveira MV, Rocha NN, Santos RS, et al. Endotoxin-
induced emphysema exacerbation; a novel model of chronic
obstructive  pulmonary  disease  exacerbations  causing
cardiopulmonary impairment and diaphragm dysfunction [ J].
Front Physiol, 2019, 10; 664-680.

Rocha NN, de Oliveira MV, Braga CL, et al. Ghrelin therapy
improves lung and cardiovascular function in experimental
emphysema [ J]. Respir Res, 2017, 18(1); 185-197.

Shu J, Lu W, Yang K, et al. Establishment and evaluation of
chronic obstructive pulmonary disease model by chronic exposure
combined with

to motor vehicle exhaust lipopolysaccharide

instillation [ J]. Exp Physiol, 2018, 103(11) : 1532-1542.
Oostwoud LC, Gunasinghe P, Seow HJ, et al. Apocynin and
ebselen reduce influenza a virus-induced lung inflammation in

cigarette smoke-exposed mice [ J]. Sci Rep, 2016, 6. 20983.
SREET, FHOEE, BEORUE, 5. SR B I AR K

[35]

[36]

[37]

[41]

P& AECOPD K flifiL# PCT Al TL-6 /K F i 25 1k Jo 2 %
(1] PEREEAS 2GS, 2018, 13(11) : 1198-1206.
Zhang TT, Wang HQ, Xue PN, et al. Levels and significance of
serum PCT and IL-6 in AECOPD rats induced by Pseudomonas
aeruginosa and Streptococcus pneumoniae [ J]. J Patho Bio,
2018, 13(11): 1198-1206.

G, FEHARAR, HORKE. 2140 3 €0 2 %0 18 M H 2 P il
AR U S RE A AR (D], IR By, 2021, 32
(13): 1578-1582.

Bao HL, Te RGL, Qi MG. Improvement effects of safflower
yellow on lung function of chronic obstructive pulmonary disease
model rats [ J]. Chin Pharm, 2021, 32(13); 1578-1582.

Sun Z, Li F, Zhou X, et al. Generation of a chronic obstructive
pulmonary disease model in mice by repeated ozone exposure
[J]. I Vis Exp, 2017, 126: 56095.

AREIUIE, SRIEZE. 15 14 B 22 M B 3h WAL BT 7 i
JEpERE [J]. WMEY:, 2020, 31(15) : 2006-2010.

Lin MC, Zhang SJ. Advances in animal models and evaluation
methods of chronic obstructive pulmonary disease [ J]. Hainan
Med J, 2020, 31(15): 2006-2010.

Xiao C, Cheng S, Li R, et al. Isoforskolin alleviates AECOPD
by Improving pulmonary function and attenuating inflammation
which involves downregulation of Th17/IL-17A and NF-kB/
NLRP3 [J]. Front Pharmacol, 2021, 12. 721273.

Thiboutot J, Yuan W, Park HC, et al. Current advances in
COPD imaging [ J]. Acad Radiol, 2019, 26(3) ; 335-343.
W, IR, BEESR, 4. PET-CT WIZHY Mg Py il 47
PERFSE [J]. BB EES:, 2017, 44(3) : 245-252.

Huang M, Zhang YX, Lu FR, et al. Observation and
measurement of silicosis animal model by PET-CT [ J]. Chin
Occup Med, 2017, 44(3): 245-252.

FHE AR, MFE, W, S R @ % X CoVID-19
Nucleocapsid FLARGRELA YL A0 L [J]. IR S5 925805
gk, 2021, 37(11) : 1277-1280.

JiJL, Lin S, Zeng H, et al. Comparison of different staining
conditions  for staining of COVID-19
nucleocapsid antibody [J]. J Clin Exp Pathol, 2021, 37(11):
1277-1280.

immunohistochemical

[YeFEHHE] 2021-12-12



