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[ Abstract]  Chronic obstructive pulmonary disease (COPD) is a common respiratory disease with high morbidity and
mortality, and has become a major health issue. Traditional Chinese medicine has accumulated rich historical experience in
the treatment of COPD and has unique clinical advantages. To further explore the therapeutic effect of traditional Chinese
medicine on this disease, establishment of a COPD animal model combining disease and syndrome is critical to study
occurrence and development of the disease. The combined models of disease and syndrome summarized include five types: the
animal model of lung qi deficiency, the animal model of lung and spleen deficiency, the animal model of phlegm-heat
stagnation of lung, the animal model of phlegm-stasis obstructing lung, and the animal model of cold-fluid syndrome. The
common disease and syndrome in recent years combined with the method of class modeling are simply described and combined
to provide new ideas for researchers and promote research of traditional Chinese medicine of this disease.
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Table 1 Summarization of disease-syndrome combination animal models

N - EAE T GiE: - N -
TSI Sttt e WA
. Intervention measures . . -
Syndromes ~ Animal breed . Model representation Observational indicators
and period
BEBERIBLH TR T e, PO IE 5, O 5o
WG Z AT o] SRS il R B, 8 P4
CHNEE+S AT TE LPS+ W20 ; CD4Y T 4 MU FAI, Th17 40 i %50t Y "
S R MBI s CD4 T UMLK BRI, Thi7 ANRRCREE e ke s s 25 Bt 1
i Tt 1L-6 IL-21 FHFAE y ; A
. . G AL LT S BALF T 4%
L (23] Wistar 28 K Fur was dull and shed, the body mass is decreased, .,
it <, « . . S i 240 L
L KER Smoking +  the respiratory rate is increased, the oral and nasal Svmnt d siens. 1 s
}1ng - Wistar intratracheal LPS  secretions are increased, the sputum sounds can be ymptows an 51gns‘, un‘g 18U€
qi deficiency . . . morphology. Lung tissue immune
rat injection + cold  heard occasionally, the pulmonary bullae formation, .
. o . U . N cells.  Inflammatory cells in
stimulation inflammatory cell infiltration. The number of CD4™ T
) serum and BALF.
28 days cells decreased and the number of Th17 cells
increased. The levels of IL-6 and IL-21 were
increased.
BEAR DBl BB TER TOOGRE, I AL 1) B gk
“HREE + S LPS” PR 2 SR 2 il A g " )
' -+ iﬁu %E;iﬁﬂﬁ/,%(@%\“Tﬁﬂwl‘iﬁfﬁ;&ﬁ%, FEARKAE AL U 25 i 40
IR Wistar 30 K SAEANMLIZ N ; TNF-o IL-8 i TH TNF-or L8 & Bt
I S KR “ Smoking +  Curled up and moved less, dull coat, shortness of Svmnt ) TEEQ 1 "
ung - Wistar intratracheal LPS  breath, the sounds of cough and sputum were heard, YIpIOms ant’ Signs, fung ussue
qi deficiency S, . morphology. The content of TNF-
rat injection reduced  eating. Alveolar  collapse,  lung and 118 in 1 i
30 days parenchyma, inflammatory cell infiltration. The @ and oo an lung Lissue.
levels of TNF-a and IL-8 increased.
s FLHEDKAR KPR, B TAG AL,
“‘k$+/:ﬁa,\ 1 LPS+ " %, T, N >
TV VEIBELDSY i BRI, RIS th it B, et
260 . < > a3 s Tl B R 1 TL-1  TNF-o THES REBR A, fili 4L U8 75 il 3
it J P Wistar 42 K AR . L s s e
« . Squinting eyes gather together, mental fatigue, dry  f8; L35 RAEH T,
Lung and PN Smoking + . . . .
. . fur, body wasting, little food and loose stool.  Symptoms and signs, lung tissue
spleen Wistar intratracheal LPS . .
.. . . Pulmonary bullosa formed, exudate appeared in  morphology. Pulmonary function.
deficiency rat injection + drink cold . . . P .
e bronchial cavity, inflammatory cell infiltration.  Serum inflammatory factors.
senna infusion . -
Decreased lung function. IL-1 and TNF-a were
42 days .
increased.
CHHEE SR TE LPS+ MBI MK, /0 3R 5 S R S 5
T L BUAHERAE  H A WD BE T e MOEA R B )
- jt,\ﬂ&ugﬁ foifﬁx,ml_@% s D RE T B I AR DR KA I 201 09 5 5 I
it AR P O 28 K N SR HAE T o e N
- . « - . . Db;ﬂﬂ—*ﬁ%&,ﬂ@ﬂ%*ﬂk&u
Lung and SD Kl Smoking +  Fatigued and weak, cough and shortness of breath, . .
. < . . Symptoms and signs, lung tissue
spleen SD rat intratracheal LPS little food and loose stool. Airway and lung .
.. L Lo . . . . morphology. Pulmonary function.
deficiency injection+rhubarb liquid  parenchyma inflammatory lesions, airway stenosis. . R 8
. . . Spleen index, thymus index.
by gavage" Decreased lung function. The spleen index and
28 days thymus index were low.
NIk, , S B WY £, B A TR K
i, T DR T B S B R UIR AL
R+ A XOR TR BEA LA BRI D R R R At REAR IR AR, T 2H VB 25 i )
b KT Tt fig; SO E A0 L B e
P2 Wistar L l?]?‘ﬂl 7o o ' ?L,BALF HP SR AT 200 K e
28 K Cough and wheezing, increased nasal secretions, fur 43k,
Phlegm-heat KB « . . . .
. . Smoking +  loss, facial edema, dark tongue and yellow tongue  Symptoms and signs, lung tissue
stagnation Wistar . . . . .
1 ot Pneumococcus nasal  coating. Necrosis and exfoliation of bronchial —morphology. Pulmonary function.
of lung @ drops” mucosa, inflammatory cell infiltration of bronchial =~ The number and percentage of
28 days wall and rupture of alveolar wall were observed.  inflammatory cells in BALF.

Decreased lung function. Inflammatory factors were

increased.
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Syndromes Animal breed Model representation Observational indicators

and period

PEAM >
Phlegm-heat
stagnation

of lung

PRI
Phlegm-heat
stagnation

of lung

DL >
Phlegm-stasis
obstructing lung

ARSI )
Phlegm-stasis
obstructing lung

FELRAIE
Cold-

fluid syndrome

SE R
Cold-

fluid syndrome

SD KL
SD Rat

Wistar
K
Wistar
Rat

SD KB
SD Rat

SD KL
SD Rat

Wistar
K
Wistar
Rat

Wistar
N
Wistar
Rat

“ N+ IE T E LPS”
28 K

“ Smoking +
intratracheal LPS
injection”

28 days

“HH R+ T LPS+

k= b

37 Kk

“ Smoking +
intratracheal LPS

injection+ wind and heat
stimulation”
37 days

BRI I DK + 4 3l A

+HRAIRE”
30 K
“ Forced swimming +

passive  smoking  +
hypoxic environment”

30 days

AR IR

28 K

* Smoking + hypoxic
environment”

28 days

AT LPS +
PRI B TEV R
56 K

" Smoking + tracheal
of LPS +
drinking cold and cold

instillation

stimulation"

56 days

R+ ST T LPS+
RV + IR

“ Smoking + tracheal
of LPS +
drinking cold and cold

instillation

stimulation”

30d

SERZ D), BRNHRIGEE , AT, 0T E 23 W
Wy BT SR RER IR i BE BT 2R Ml
YA i I fiE T W ;IL-6 STATI STAT3 |7},

Irritability, hyperactivity, dull coat, hard stools,
The

alveolar wall was

respiratory secretions are yellow and sticky.
bronchial wall was thickened,
broken, and pulmonary bullae were formed.
Decreased lung function; IL-6, STAT1 and STAT3

increased.

Fli R A | TR FRREIR S R VR 5 I N
TR R RGBT R AR AE R AR 4 it g A T8
TNF-a /K | F+; MUCSAC NE & W25

Alveolar fusion, septum destruction, airway mucosa

exfoliation, sputum retention in the lumen,
submucosal  gland  hypertrophy,  goblet  cell
proliferation. The levels of IL-8 and TNF-a

increased. The contents of MUCS5AC and NE were

significantly increased.

B, B R WA, BTSN R,
PR A YA 5 i L R 18 O i e ] o 1 )52 %
PR, SRE BERN IR A= s I D RE T RS TL-18
IL-6 IL-8 .TNF-o T},

Quiet but not active, hair turns yellow, shortness of
breath, cyanosis of lips, tongue and nails, weight
loss.  Alveolar enlargement, alveolar septum
thickening or damage, bronchial wall mucus gland
hyperplasia. Decreased lung function. The levels of

IL-1B, IL-6, IL-8 and TNF-a were increased.

P SRR Tl I A 4 R , B R AT i
B, B Bax B ARISFEAL, Bel-2 H0;
VEGF #3KTH
Alveolar structure was destroyed and fused, the
thickened, the

inflammatory cells infiltrated in the wall, and the

pulmonary blood vessels were
lumen was narrowed. The expression of Bax protein

decreased and Bel-2  protein increased.  The

expression of VEGF increased.

RERRZERE, W 2 e, B R AL, B KR,
H S <8 SORUE AN A Ik IR
BELE , SRS B TR AR I T e R R

Listlessness, shortness of breath, the hair color is
dark and shedding, less food and body light, mouth
and nose secretions increased. The tracheal and
bronchial epithelial cells were swollen, necrotic and
exfoliated, and the bronchial lumen was infiltrated
by inflammatory cells. Lung function decreased.

Y ZENTER I S e S Y G BTN =R )% 7 I
TR T I DB T 5 1L-8 L IL-10 | 1L-13 F TNF-
a Tk, AQP1 &R MK, MucSac H 4 LT,

Body was thin, his fur was messy, nasal secretions
were pale white, and water intake was decreased.
Decreased lung function; I1L-8, IL-10, IL-13 and
TNF-a AQP1

decreased, and Muc5ac protein was increased.

were increased, content  was

FEARAAAE 5 Jilf 20 ZUR 255 il )
AE s Ml 2 219 1 IR 5~ B AH 5K 2R
HHE,

Symptoms and signs. Lung tissue
morphology. Pulmonary function.
Contents of inflammatory factors
and

related proteins in lung

tissue.

JBLHETE 25 5 v 48 v I 2
BALF G H Y& it
Lung tissue morphology. The
levels of inflammatory factors in
serum and related proteins in

BALF were detected.

FEAR AR 5 Jilf 20 U8 255 il )
AE 5 1L 5 R A TR

Symptoms and signs. Lung tissue
morphology. Pulmonary function.
Serum inflammatory factor levels.

JiLH 2O 25 5 fili 1M 45 40 2 Bax |
Bel-2 & [ /K F, Il 7§ VEGF
K,
Lung The

levels of Bax and Bcl-2 protein in

tissue morphology.

pulmonary vascular tissue and
serum VEGF level were detected.

AE AR K AR il 20 25 Il
Difig.

Symptoms and signs. Lung tissue
morphology. Pulmonary function.

SEPRAAAE ; Bl 1 BE 5 ML AP 28 1k
PR 5 K il 2 T 4 A A
Kik,

Symptoms and signs. Pulmonary
The

inflammatory factors in serum and

function. content  of

the expression of some proteins in
lung tissue were detected.

3.2 FhPRWEIESh iR T

SRR SE! S FERE AR 1 K 5 14 RAVETHIE

LPS, %5 2 ~42 K41 1H% 2
min (FHTE LPS M KAL) | [FHF A &S 7 Kk

e, BER 2 K, BEIK 30
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TESESHATT 30 min 5 TR | ¢/mL BVKR 5 I
R, LT B 42 K R IR 2 1 1 Y
BLFREE 7 LR 12 REL i sl A Y | i 5 35 % 3
YRR EL 2] ghrelin [ obestatin 5 4 5E K F) 41
HAEHTE COPD A EFR AR TREZEIEM,

fif 5 25T T RERAS 1R 5 14 KA 0.2
mL LPS, 55 2~28 K (T LPS H Rk ) X H it
FPIREE 1 h/d; R DL — R ss 1 Jr R 7E i A T
GRIEE T RUKEIREWRHEY ,2 mL/d, 3 8 4,5
28 KI5 COPD Jifi 4L i AR HY | I FH A
TRURIE T {25 1t 11 IR T $2 55 COPD JE 1) ez
Uitig.

A= R I Ay 0 BEL AT 32 ZEUE RS il H K, T
BES WA | [R] B B39 B, SOtk — 25 in = fili
()R H, 3 A B S | 2% S i J 9 o 22 %k 7Y
L EFE LA COPD B e W, 32 B 3 M % ik
Wi S, N & s = ) By I E iR b gl
SAEYE RS &R, WK OTAE 540 55, 09T DL 4R
MDD  HSRBR e RS COPD A A
B JE 1 L 9 24 ) 1 70 B S A SRS UL s I
(1) KT L RSP AR, FE
M RESFEMCT , 25800855 , 5 i BE , B0 11,
DRI T 350 O 2 5%, 65 A 5 i L 7 R i 5 A 1Y
PLIE
3.3 RAEBAMIEShHIEEY

SRR SE S SR 50 ¢ T 10 g BRASE X HAN %
S8R FFR 30 min, B K 2 WK, IYRIE]E 4 h DL L Bl
Je BB 0. 1 mL il 98 XUBR B B W (e . 6% 10°
CFU/mL, 55 W M B . 18x 10° CFU/mL) , %3 J& 2
U, 8 Wk, 1A 28 d &5 H, il £ COPD %
AT TR Y | A5 25 i IMASE BB IE S T 38 4 W Ml AR okt
COPD S RAEHA THIVEH

VP2 2P e S0 1 R 5 14 RS ST
T LPS (W 1 g/L)200 L, 55 2~30 K (44 14
K AT IS B 7%, R 45 30 min, 15 4 COPD
PR AE IR b TR AR 26 RAE 2T
LPS 1 YK, DAASEFULE AT i 1E 28, {5 “ UE ™ AH
ShG IFIRE S & LR BURLIR YT R S X IR, DLy
INRIE 235 50 ot B 2 K B BB DA 728 A T i 78 o)
B,

MRERARZE O AE SRS 1.8 15 KAGH T A 200
L LPS ¥ (MR . 1 mg/mL) 55 2~ 28 KAHZS 2 5%
(LPS I 4 HER M) , B K 30 min, b T4 —

W, JETESS 29 ~ 37 R B F XA (IR (39
1)C, K 0. 7 m/s MRS 50% ) 4T UERRIEL
MIHAEK 30 min, 5K 2 W, AR 37 d, il
# COPD HR AR UEFBEAY |

ZAERL 22 BT 2 I il 2 R
RFAHOMRERN, H AR, SR AZ KA
ZHAZ A8 WIO I, HRRIR | PR A S T
T I R R TR EIR, R AR
NBERZEITIEH WAEIR > IR LATE PR 7E R 3
BB UERBL R B e i A S B 20 sh W B T
il 3 P AR IR BE T EAT R (3R 1), DABAEABL XL
PR 78 T8 S 40 72 A 5 RUEAIE AR B0 A S IR i
(CIEE
3.4 FRFBEAHIESh AR

O ik oR AP KRB KA B (E R 43+
1°C) 5 3a YK 30 min, J5 HEATH0ZS 288, BE R 1K,
FRR 0.4 b, e Jeol FUE T3 A ZIREAE N (&
WePE . 10. 0%+0. 5%, CO, ¥ 0. 03%) , B RAKA 7
h EZERERL 1A A, LS EESr. COPD 4% BH fii
UEBERY A3 3% T AR AR W B 1 1 i e 2 3
38 BRI S PR -85 A 138 M 1 A 9 o A E

A BB PR U T A N, 1 h/d, BlR R
L FARACRE B N (R 110, 0% ~ 10. 5%, CO, ¥
J£:0.03% /A7) B RAREA 5 h, B8] 6 d, LG
4 ) I i H AR,

77 B AN, S e R A BAR
FEAHE A, SO I 2 0, SCREAT I, IR e 4 1L, <
HETC A Bh A2 AT, D0 it B4 s, P A R i B R R
T E S AU ZUE I PR LA %
RS M = AV, DR Lt T IR, kit
ANk Ay T R, IA LA A 25 R AR AR R
MREZRAE AR EGEHR (£ 1), 5808 KERAAEK
K, A LS5 SR M, TR R T AR S
FIBMIEAT" 3% — B AT Zh Wik R AR, i
PR 1), RIS AR — 30, ¥ | DA A
3.5 ERIENWEE

JE i 220 FE i AR 114,28 KAEIMTE 200
pL LPS %5 2~56 K (55 14 28 KRN ) #EATHH% 2
T, FER 2 W, EFIR 30 min, IR IEIRG 4 h A, J5
TGRS N (GRE . 0°C 24 ) B %, 1 h/d, [RliH#E
HE TR, B2k 4 8 FEREK KRB IR FE,
St 56 d, S B AR

A LLZGINE , e 1 A 22 iR 259, 7F



o ] He A PR 2 235 2023 4E 10 45 33 5545 10 ] Chin J Comp Med, October 2023, Vol. 33,No. 10 119

01,14 REETH T 200 pL JEZ B (WK E .1 mg/
mL) 55 2~30 K (55 14 KERIN) dEATM0 5K 2
U, BRR 30 min, BEUK B R 4 h, BES B TGRS
(IR 0°C ZE A7) HIBL 1 b, [RI I LA VKK IR & e 55
12 h/d, #5282 30 d, A2 HAMRBEE Rk
250, LI T 4 T A 2R TT e R IR SE W AR
INZ dERESE AUG shi R P I R FE 5 R FE TR 2
s B 7 Y A R 1)

FEFERUEARL AR R 5% 3 A v s« 8 €47 BH
(ERIS , LAVK K HE B 15 S L PH , {545 1 1 32 1k /K ik
DIREJRHR, N2 B az F€ A8, N v il Jili 32 38 18 7K G
DIREEEAL, & BUK W A5, L FE TR 45 Z 0, LA
IRV +TEVR R 1 T =X (3R 1) BRI TR LR 2R il v =
UERY, JE3# COPD FEIR Za i il KRR AR

4 it

RS B IR TT 7 1 R BB ) 5 o s A 72 WL
AR, AT LT e S — B B el — 2 A
LA, (0 B R e, BEIE R, A A HLGS
By IR OUE A J2 R 22 R , T 2R A7
ARORYT, BAF RGN ECR, BEE LI, A
KAL) COPD SIS, & s Y5 R 4 HA 1 451 ] S
H (RS0 28 d) |, FTHERAE PSR DL S AE 28 AR Y
S, AT DMEN TSR R 253697 COPD Ay f5E Al
FEA, [R5 2 2238 TR B R s et 42, RHE B
A ETE SRR ) 3R 5 5 2 s SR Bk B AR
BRI BN A58 8 sh W 04T o 2 3R LS
PO A FHSE A IR 23 5 Bl — S A0 G 1) SE 0 ==
FEbn , NARAE N 55 27 K [ sh i Al g H
ViR 71,

4.1 FENLE

SRUESS & S WA B TE — i R L AT LAA 4D
HAngems b BEEA% , 7R 1 15T Bt sh ) 7 2E 1)
SO SRR R 2 B IR e B A SR R, (EARTHAE
TELL TR, (1) Friksh W2 St RAGE — i T
TR ZE | 3o 25 77 A S B B0 s 1 A —
U (2) FEHRIE R =R, X 8 Py R UE A 1 P4
AR S 0 1 UL W, I 05 WA RS i PE AR
B, 2 Bl BRI PE AR AR IH 2 COPD #5iiE
S5 A B GUME L (3) AP R, v B DR
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