2022 4E7 A ] L R 2 2k July, 2022
328 H1H CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 32 No. 7

Pl IR RS BT RO A8 PR FEME I PO SR AT (1], IR AR R RR, 2022, 32(7) : 10-17.
Li L, Wu DL, Li SD, et al. Application analysis of a chronic obstructive pulmonary disease model by data mining [ J]. Chin J Comp
Med, 2022, 32(7): 10-17.

doi: 10.3969/j.issn.1671-7856. 2022. 07. 002

B RE 12 I 00 18 A BE ZE 1 B o A5 2R 1, FH 40 B
 OBRAR EHACE AL A EEEERMA

(LAEARTREEZG R bRt 10002924 HACHFBE R H B At — 3, [ 52 v I 24457 B Jey o i 5 2 (i 12 P i )
Hh B 24 B 16 1L P BOR AL TT HE R SRR A (BZ0321) , M H AP BR BRI o SN IRB R I RAF T 0 b st 100029)

[WZE] HH HKESEHZEENERE (COPD) S i )i A 28, S AT (% 8 7 AT 0 R Ak AR
WEALSRAL P S B M, ik DUSPERE ZE PRI & 01 sh s 1 oy 32 inl £ v =0 ) 5 508 e rh gk AT
FEGE A SCHR (2011 4 1 H ~2021 47 7 A) B EIA 9B b K2 i sy Pl il A ) ik 45 TR A I 4
S 2 AT (R] | BH T BB 24 SO E S L e NS S B R AT e i b . SR YA 176 R SCik, COPD AU
N2 SD KR (83 ¥K,47. 16%)  Wistar KR (59 ¥K,33.52%) F1 C57 /NG (14 ¥R, 7. 95% ) , 18 17] T M4 ( 140
UK, 79. 55% ) 5 i sNA vk AN BB e B NG 208 (91 YR, 52% ) SRl AN 55 B2 75 (34 1K, 19. 43% ) , i BRI £ 3
AP (147 K,83.52% ) 5 10 I 35 22 () P8 05 0 il 41 UG B (137 1K, 24. 82% ) T BE (79 1K, 14.31%) . — IR L (63
W, 11.41%) JHHEHEVRIR (56 1K, 10. 14% ) 55 s 46 & B XT IR 25 1) 46 TFFEh , B iR 2 MR 2450 (7 1K) , Ik H
HFERANFN B A Z NG (4% 4 1K) 518 T3 B ARGt AR PRI 5 S I i I 2 I SUBIE (8 K)o 4518 BUAT COPD HX
R Z2 R AR SS 2 BB G 2o Wi TR ok Pl K 5 2 B TRt 16 FH SD/ Wiistar K BRLER C57 /NRAE N SERe s, i e
3MAW, BRI ST COPD ALY AT BRI PPN HE AR @I R G I ZH SV T RE | — JeetR 0 0 fii 0 T8 e v 55
55, (H B M SR R R ARy 200 b A LA B AT FH BRS8N B ST, 7 il — 2B HR9T

[EER] M2 PERHIE LGRS ; Sh PR BRIz 18

[FESZES] R-33 [ ZEkFRIZAE] A [XEHS) 1671-7856 (2022) 07-0010-08

Application analysis of a chronic obstructive pulmonary disease model
by data mining

LI Lei'*, WU Dongliang'*, LI Shangdian"*, YAN Yue®, SHI Qi*, LI Chunlei*, LI Youlin®*

(1. Beijing University of Chinese Medicine, Beijing 100029, China. 2. the 2nd Department of Pulmonary Disease,
China-Japan Friendship Hospital, Key Unit of State Administration of Traditional Chinese Medicine ( Pneumonopathy
Chronic Cough and Dyspnea) , Beijing Key Laboratory of Prevention and Treatment of Allergic Diseases with Traditional
Chinese Medicine ( BZ0321), Center of Respiratory Medicine, National Clinical Research Center for Respiratory
Diseases, Beijing 100029)

[ Abstract]  Objective To explore the modeling elements of an animal model of chronic obstructive pulmonary
disease, which may provide a method ological reference to establish this model. Methods We searched for literature from
January 2011 to July 2021 in CNKI and Wanfang databases using an animal model of chronic obstructive pulmonary disease
combined with animal models as the subject words, and sorted out the animal species and model involved in the model.

Then, we established a database for statistical analysis with method, cycles, detection indicators, administration time and
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positive control drugs. Results

A total of 176 articles were included. The most commonly used animals for the COPD

model were SD rats (83 times, 47. 16% ), Wistar rats (59 times, 33.52% ), and C57 mice (14 times, 7.95%) , which

tended to be male (140 times, 79.55% ). Most modeling method were smoke exposure combined with lipopolysaccharide

(91 times, 52%) or simple smoke exposure (34 times, 19.43% ). The modeling cycle was mostly within 3 months (147,

83.52%). The most detected indicators were lung histopathology ( 137 times, 24.82%), lung function (79 times,
14.31%) , general condition (63 times, 11.41%), and alveolar lavage fluid (56 times, 10. 14% ). Conclusions Using

SD/Wistar rats or C57 mice as experimental animals under smoke exposure combined with lipopolysaccharide instillation or

simple smoke exposure within 3 months effectively improves the success rate of COPD models. Model evaluation indicators

suggest that the result of lung histopathology, lung function, general condition and alveolar lavage fluid should be

integrated.
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Table 1 Types distribution of experimental animals for COPD

YR R W il LT/N
Animal species Frequency Body weight Gender Frequency
SD KHL % PL(200+20) g K F T 140

SD rats Mainly (200£20) g Male
Wistar B s 2A(200£20) g N+ WEREA5-2F/ [F]H 24(19/5)
Wistar rats Mainly (200£20) g Male and female
C57 /VER, 14 PL18~25 ¢ B E I o
C57 mice Mainly 18~25 ¢ Female
W B 6 ) 350~400 g M ER 4
Guinea pig Mainly 350~400 g Not described
/NELRE 4 PL(25£5) kg HE , ,
Miniature pig Mainly (25+5)kg
&2 SRS BT 2 B Al IR
Table 2 Classification and frequency of use of COPD models
Tk LIt/ T (%)
Method Frequency Percentage
M55 B ERIE G NE 20 o1 500
Smoke exposure combined with lipopolysaccharide '
W2 e
M 55 34 19.43
Smoke exposure
B Ay
e 6 3.43
Lipopolysaccharide
055 B FRHB Ml R v TR AR AT B 5 5 86
Smoke exposure combined with Klebsiella pneumoniae ’
055 B FR IR S 2 1 4 2 29

Smoke exposure combined with elastase
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. . . . Detection indicator Frequency Percentage
[Fi] —ZH AP T A 224 [R) 2R B S8 A, A it 2 2T frequency
PG TL-6  TL-8  TNF-a 45, M X L 45 R 52— IH gy
i 137 552 24.82
JR TIPSR AR, — ORI E B B Lung tissue pathology '
TR RN TG T4 W O, DI - L
GURFIEAARTE ST, it 4 R, AT 21 Fib Lung function N
AR, B 552 v, R otk e
FRUCIR I 21 40905 B (137 1, 24. 82% ) il B BE (79 General conditon
W, 14.31%) . — RO (63 R, 11.41%) i EL vk Al H"i'{@i{%mﬁ; . 56 552 10. 14
o . veolar lavage 1lul
(56 U, 10. 14%) (L3 (46 K, 8.33%) fili 441 .
SIH(423R,7.61%) % TEILER 4, Semm 46 552 8.33
2.4 AEBTERE  PRYEN B L5 R I s
BT SCIRIANGE R B 364 89 BFFCW B Lang tisue bomogenate 2 P2 0
ZEGT I ABAUAT 46 TS AT BHAAE XS IR 24 25 24 (1] WAL G LA . 5 -
ii*%gﬂ‘j 28 d( 13 ‘{j—»\ ,28 26%) , /ﬂ\:»{j—»\ﬂg 14 d( 8 ?j_( , Lung tissue immunohistochemistry
17.39% ) ; BHMH:XT BR 25 (5 1 FH O T 48k B %, 3L vb I . d%i . 21 552 3.80
26 R[22y Her RIS B T IR B XS R 25 e
. e e ZHZ1 Real-time
WU R RS WA G R e O e s s
= v Vi > === \ 115}
B (7 UK, U Sy M SR A [ AS W s (4% 4 S ) - .
YK) , EL%@ 5, Western blot of lung tissue :
TS T 2459 S BRI XS R 25 ) 1) SCRik v, 45 2555 KA o . .
RIS TEbRELZ | ol AU h 22 31 /0 HE 44 1l Arterial blood gas '
TLAR YR T2 U0 3 (28 K, 60. 87%) Jiti2H 41 TRIIUHI XK 0 5 sl
ﬁfgﬁ ’ﬂz ( 26 7}/_(, 56. 52%) - ﬁ& >Ut W ( 2 Yi’\, Diaphragm related tests
47.83%) JE T fiE (20 U, 43.48%) LT (19 K, B R 9 5 163
- %:z 6 Other tests of lung tissue
41.30%) , 13 6.
gl . Ny
2.5 *ﬁﬂﬂ{&ﬁ*ﬁlg'ﬂ Whole blood or peripheral blood ! 532 127
A SCHR P AT 18 5595 J T A 45 T s
y y y y 6 552 1.09
T ASUERY RV CRE U IR UE AR 4 R I | B R R Lung shape
TRUE | 7 i/ FAIE B 58 BEL A i | S ik, A R ik 42 WP R G ; s 0 54
2, FCrP RO fi e B TIEA JE: Ai <OREIE , 36 8 flespiratory system signs
N SCRE Y R
= Fé—] L Bronchus area/thickness 3 532 0.54
R3S BRI AR
Table 3 Modeling cycle of COPD model Hﬂﬁsﬁ 5 550 0.36
KRR (d) K FTATH (%) Lung index
Model period Frequency Percentage W& CT
MP < 30 75 42.61 Chest CT 2 532 036
30 < MP =< 60 36 20. 45 s
60 < MP < 90 36 20. 45 Pul Aﬁﬂizijﬂz](}ﬁ ) 1 552 0.18
ulmonary artery pressure
90 < MP < 120 10 5.68
120 < MP < 150 7 3.98 WHZZY MR | 552 0.18

HAl Other 12 6.82

MRI of lung tissue




14 v ] P I 2 2 2022 4F 7 A4 32 3% 71 Chin J Comp Med, July 2022, Vol. 32,No. 7

TS5 NP LG 2 ] P IR 24 0

Table 5 Duration of drug administration and positive control drugs

LR TE] (d) B FRPEXT 2l AR
Delivery time Frequency Positive control drugs Frequency
SR
28 13 AT 7
Aminophylline
A A
" g HuFEKAA 4
Dexamethasone
S
20 6 RNV 4

Gubenkechuan tablets

ERMRSEPIVD R AR R R T U SRR R R AR R AT
TR WeHs B RRE SRIANREIR A s 7 SRR A
R R
7 4 Moxifloxacin hydrochloride, Azithromycin, Guilong Kechuanning, 2
Salmeterol,  Salmeterol,  Tiotropium  Bromide,  Prednisone,
Roxithromycin capsules, Prednisone suspension, Budesonide, Bambu

Hydrochloride Trophies

BRI HE  Endostar £L 8 R | HEUIK VAT FRRREE AT Hu /R
¥ Akt B SC79 SChiikar WA MY S8 A AR
B R R e A
15.21.60 2 Roflumilast,  Endostar,  Erythromycin, spleen aminopeptide, 1
Simvastatin, Fasudil hydrochloride injection, Akt activator SC79,
Venlafaxine, nifedipine, Tongxuan Lifei tablets, Montelukast sodium,
Carboxysteine,, Celecoxib

32 .45 .49 .55 .56,
84.90.93 210 ! / /
R 6 HRSCRIAG TR AR 733 e fd TR
Table 6 Classification and frequency of use of evaluation indexes after administration
g K LS H 3 (%)
Detection indicator Frequency Cumulative frequency  Percentage
fili 44U B Lung tissue pathology 28 46 60. 87
filiZiBE Lung function 20 46 43.48
—JBR I General condition 22 46 47.83
i FEVE W Alveolar lavage fluid 14 46 30. 43
1ML Serum 19 46 41.30
filigH 2142 Lung tissue homogenate 10 46 21.74
fitigh 41 Real-time PCR Lung tissue Real-time PCR 4 46 8.70
fitigH 218 FH ER I Western blot of lung tissue 8 46 17.39
il 2B 1 AL Lung tissue immunohistochemistry 11 46 23.91
Jiti S 44 A AT B It 0 58 Average alveolar lining interval, number of alveoli 2 46 4.35

ST ISR TR KD I ] OB AR b SO R TP AT SR BE SR N
TR AE VT 43 T By 2L Mb e | 110/ B A SE Ty e/ LB S T I M R B SR
A B HE L Real-time PCR B i JLH U 1 BI04 A Wi B0 it 2 248
PR T AR B P B K A0 NSRRI 2N ML i U A AR LE |
SR T AR LT L S 0 S A R L BT AR T 2
21 Real-time PCR 1 & 20 22K 11 E 30
Complete blood count, respiratory rate, warm water swimming time, airway mucosal N
- . . V. ) . ¥l
epithelial lesion score, tracheal wall inflammatory cell infiltration lesion score, airway AlLL 46 2.17
phenol red excretion, antitussive, anti-inflammatory test, anti-asthma, phlegm test, spleen
index, thymus index, bronchial morphology, skeletal muscle tissue Real-time PCR,
skeletal muscle tissue Western blot, lung tissue autophagy, lung tissue cell apoptosis,
average pulmonary artery pressure, right heart hypertrophy index, lung tissue appearance,
lung tissue ultramicro Structure, lung volume ratio, average alveolar area, blood gas
analysis, lung hemodynamics, lung weight, lung index, tracheal subepithelial collagen

area, hippocampal tissue Real-time PCR, hippocampal tissue Western blot
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Figure 1 Syndrome modeling of experimental animal model of COPD
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