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[ Abstract] Lung cancer is a malignant tumor with high mortality and morbidity and causes great harm to human
health. Traditional Chinese medicine (TCM) has extensive clinical experience in the prevention and treatment of malignant
tumor, and it also shows clear advantages in the treatment of lung cancer. Experimental animal models are an essential part
of the lung cancer research field. The construction of the animal model of disease and syndrome combination with TCM
characteristics is based on the the theory of syndrome differentiation and treatment in TCM, and the TCM symptoms are
included in the evaluation criteria, so that the animal model conforms to the characteristics of western medicine disease and
has the characteristics of TCM symptoms. This review summarizes the method and characteristics of commonly used lung
cancer animal models and disease syndrome combination models to provide a reference for researchers engaged in lung
cancer experimental research.
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Table 1 Common animal model construction method for lung cancer

BRI BRIk ik ESl
Model types Modeling methods Animal types

FaN P Sk
Characteristics Evaluations References

HIF RS /N U I A
IHik,

Benzopyrene induction method, mice
were injected intraperitoneally with
benzopyrene.

MRS 53 /N B R B T 7 A
M,

Cigarette smoke induction method,
mice are exposed to cigarette smoke.
MNU % & . /N B B i
5t MNU,

MNU induction method, mice are

LVARRI:

=TT . . ) B, C57BL/6

U A injected with MNU intraperitoneally. NEL

S S R L RV 1 /UL T :

Chemical G i 2, A/] mice,

induced lung Fih 1J‘ bamat H‘? ducti thod nude mice,
' arbame 1mn *tion me

cancer ¥l cabamae uetion MEMOL, — 057BL/6 mice

. mice were injected with ethyl
mice models . .
carbamaten intraperitoneally.

tt-DDE P55 /N N HE I
M EZ U u-DDE,

tt-DDE induction method, tt-DDE,
the main carcinogenic component of
oil fume perfused into the trachea of
mice.

NNK 75 S ¥k 8 i T 5 000 7 38
JEY) NNK,

NNK induction method ,
intraperitoneal  injection of  the
carcinogen NNK in tobacco.

MCA+DEN i 7% MCA Fl 10%

DEN 1, T A 0 28 <48 4 4 ot
AT U

(=37 R N . .
fs ﬁw MCA + DEN induction method, a .
Eﬂ”ﬂiﬁ@:&ﬂ . Wistar j( Eﬂ N
. suspension of MCA and 10% DEN ’
Chemical Lo . . SD Kl
. iodized oil was sprayed into the lungs .
induced lung . . Wistar rat,
of rats through a tracheal intubation. SD rat
cancer N o o ral
DMBA i & 3. R BCE A T
rat models

DMBA ,
DMBA induction method, instill
DMBA into the trachea of rats.

ISR PR B, REACAT /Y
AL TIR PR B A AL, 1L 3 A

U FH A 3% o Ak 2 NN datiang
S S L ﬁ?k,ﬁ?%&ﬂfﬁz&i
He SR e

This type of model has a high degree
Use of chemical . y,p . g1 ceg [11-20]

. . of clinical anastomosis and can better
carcinogens in life to i i
. simulate the for mation of the tumor
induce  spontaneous . X .
. . microenvironment but the modeling
tumors in mice. . .
cycle is long, the gene is unstable,

and the tumor cannot metastasize.

oGt S 5L 7 REAR A AR I K NSCLC
o S H8UMRE N R e, (SRR B B RE

Y2 KR

Compound  induces  This method can simulate the (21-22]
the occurrence of lung  formation process of clinical NSCLC

cancer by inducing very well, but the modeling cycle is

gene mutation. long and the metastasis cannot occur.
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Model types Modeling methods Animal types Characteristics Evaluations References
1M 3 A8 5 12 TRT B, A R Y R
K, BB AR 9 41 2L 2
2 B PR W) 5 BE AR, AR X 2k e
it it S S A% A8 i 0 i VRl P i e 24 CSTBL/6 iR AE B R AR K B H S AEAR B (4 R O SR A
AR AY SR B AR B/ N BT 8 B S . R XS,
N BABL/c /MR, . . . L
Lung JE I, R Tumor cells grow into  This modeling method is simple, has
cancer Lung cancer cell suspension or lung C S:BL/ 6 tumors under the a high tumor formation rate, and can (23-26]
heterotopic cancer tumor tissue fragments were BABL/ T skin. better simulate the histopathology of
> mice
transplantation transplanted into the armpit, back or C e human lung cancer. However, the
o . nude mice, etc .. . .
models hind limbs of mice. clinical anastomosis is  low,
metastasis is difficult to occur, and
the tumor microenvironment of the
lung itself is different.
WeTr BRI R4 B2 s, BAT R 5 1Y
TR R AR R B Y
GV EUN N o) TR T €2
N S [ARAEMERE R, 25 5 3 80N RS
WG RS R gy PR B F IR
ro 7 AR A o T,
- SR T/ NI SR SO P ,/ e . This method has high clinical
Lung cancer . &5 Tumors form in the . . . 2729
. Lung cancer cell suspension or lung . . anastomosis, high tumor formation [ ]
orthotopic . . Nude mice, lungs and bronchi. . . .
. cancer tissue fragments were injected . rate, invasion and metastasis, and
transplantation ! C57 mice, etc . .
into the bronchus or lungs of mice. agood simulation of the tumor
models . .
microenvironment of human lung
cancer. But the operation is difficult,
and it is easy to cause the death of
mice pneumothorax.
L ZERNIE HEE ST R
fe s o Ra L, BT S
PN SR PR SR AR e | S R AR
A RS, M PORSARECL H B
. o EORR (N 24 N LT S N L1 B i
IV e ot w08 T R
o e 3 A A R [ o B T A {ﬁ‘ﬂ‘ﬂ )
BE DB A it DRl ek T A Bl A P DA T A 2 Overexpress e )
- e " : . " This model has a high degree of
Jep AR g SR T FE T RS oncogenes in specific . .
. " . i clinic alanastomosis. The tumor 30-31
Genetically Knock out a specific gene or Transgenic tissues or the whole . . (30-31]
. K . . . microenvironment presented by the
modified lung introduce overexpression of a gene mice body of mice, or L
K . X mice is very close to the spontaneous
cancer models into mice to construct an animal knock  out  tumor . K
tumor state, but the tumor formation
model of lung cancer. suppressor genes to . . .
time is long, and the heterogeneity
form tumors. . Lo
difference between mice is so large
that the repetition rate is lower than
that of the homologous tumor model.
i 968 240 1 388 5
L8 AR R A 22 1M
AR BIGA L, I RIS e R 205 | 1A A 1)
KBS -, B8 R ARSI AR, iR
OBl NOD/ RS BT AR R R TR S AL A R S AT
A s 20 MR R T R Wk scID A R, BEEEEIE NSRRI e s 4 s R S 2
W B SteliEd AR R IR B ES S CS7TBL/6 /N Tumor cells circulate 3372, (HARAEMERE SR,
e ’ & BRI N R S P i R R AR fl. BALB/c to the lung tissues Tail vein injection has a high
iR
L Lung cancer cell suspension can be /N through  the blood  metastasis rate and a short modeling (32-34]
ur[lgl c.ancer injected into mice through the tail Nude mice, through the formation cycle, but it is prone to premature
m sis
© ]ﬁ s] ass vein or through the tibial tubercle of NOD/SCID of tumor thrombi in  metastasis. The model constructed by
m
odes the right hind limb to construct a mice, C57BL/  blood vessels, and the tibial tubercle injection is more in
lung cancer metastasis model. 6 mice, adhere to the blood line with the clinical pathological

BALB/ ¢ mice

vessels, gradually
invade  the  lung
parenchyma and

evolve into

lung metastases.

process of lung metastasis of human
tumors, but the operation is more

difficult.
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Table 2 Summary of the syndrome combination model commonly used in lung cancer

BrE 531

Syndrome TRk JRI AEAR WA Z:7% Sk
Differentiation Modeling methods Cycles Symptoms Evaluations References
C57BL/6 /N IR 4 1 25 (R
. i
R0 2 o) AREA NG 5
WA (X 1K, K e e
10 min) 52 F 11 10 d, SRS 4% :?V 5 I 2 80
IR Lewis 55 0 50 200 e 4 S A g
TN T R s DREER ETHRE RS,
= AP C57BL/6 mice were treated with Mice sh‘owed obvicfus It PR IE TR AR — it
Dual warm traditional Chinese symptoms of deficiency of This method issimple to
deficiency of medicine  ( Ephedra, Fuzi, 3 EAEA both qi andyin, such as operate, but there aremany [42-48]
L. Asarum, Araceae, 9 g each, About 3 weeks . ’ interfering factors, and the
qi yin R . . hair loss and dullness, .
with an intragastric L degree of clinical syndrome
syndrome cconcentration of 20 g/kg) plus 51gn1f.1cantly decrea'sed simulation is average.
“shaving smoked” (1 time a exererse capactly,
day, every 10 minutes ) decrfez.ls?d h responst;
continuous intervention After 10 ::;EVlty[;rPaihnrtlr:z::mq:
days, the mice Lewis lung o N D
. fatigue, weight loss, and
cancer tumor cell line was X
inoculated into the right axillary reduced diet.
skin of the mice.
C57BL/6 /N B R 4 T
=N .
TR 4,00 FH KR P23 K DL
8:30) , 4T 14 d, B 7E WOPEGURGER \
JNEUA K B Lewis Fi ﬁ\%ﬁf\%?ﬁ:x‘ﬁfﬂ‘ LZﬁYi'ﬁllEWlE%EEﬁﬁM
e N . rom the twice and thir R, T E o
HSile“e}r?lﬁ:{iE V(:‘filelBE}/lf})a:;ciontzzraliav?ggg 3~4 BEL days after the establishment This method has a relatively
deficiency ml/ (kg - d) per mice) , and at 3~4 weeks of the spleen-deficiency high degree of simulation [50-53]
. T syndrome model, the mice with clinical ~syndromes,
syndrome th;' Séfn‘le tme, d‘they‘ S:;nn'l TU developed loose  stools, but the operation stepsare
:te?vl:??)fe‘llez};y d<yz‘ "glo :;: :(: and gradually appearedloss complicatedand there are
the next moming ‘8; 30). of appetite, lying dn'wn, many interference factors.
continuous intervention for 14 curled u}_)’ not mo?llng,
days, followed by inoculationof unresp.onswe, and slightly
Lewis lung cancer strain into the yellowish coat.
right axilla of mice.
ANEUA G /N B AR T
Sl BEEE
Mtk CSTBL/6 /1N B, 34 1 91 45 AETE TR, B M iR
FLERT & AR 220 T A& ZH /)N BRUAH LE AR BE 20 0k, THERD T EE R,
B2 JEJE AR/ UG IR BT 4% U R, R R EEOEE ik, B —E
Bl Lewis iR 0K o BR, RIBRAEMERE
B R AIE Male C57BL/6 mice were Mice appear to be afraid of There are few interference
Kidney castrated by  stripping  and 5 A light, timid and easily factors and high [55]
deficiency ligating the vas deferens and About 5 weeks  startled, less active time, repeatability,

syndrome

removing the testicles. Two

weeks later, the mice were
inoculated with the Lewis lung
cancer strain under the skin of

the right axilla.

brilliance of coat color and
weight loss. In addition,
mice in the kidney-

deficiency  lung  cancer
group formed tumors faster
andlarger tumors than the

control.

butthe simulation
degree is average and it has

certain operation difficulty.
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e O e SR S S50
Di ff}t;renlialion Modeling methods Cycles Symptoms Evaluations References
C57BL/6 /MR, 1 0. 19% 35 2
FIREHIR 0.08 mg/kg F VT g o
SIS T, 5K 13,0, 2mL/ PR R
I, IR FTTZ0A 440 4 R /N LU ;7};51 ; 1;&; W T e
IEMIESN AR 5 min, 3625 T AL L 6 T
1L JA U /N A I B HS R AT -3 A
e ovis IR R IR B
aiﬁ M CSTBL/6 mice,  0.1% e Exare e TRAEG L EL5 I PRE AL
. . . ) > rowded , N A
stagnationand epinephrine hydrochloride WS JE A irritable,  less  active, MEAE

blood
stasis

syndrome

injected into the back of the neck
subcutaneously at a dose of 0.08
mg/kg, once a day, 0.2 mL/d. At
the same time, the limbs of the mice
were restrained with a thin bandage
and added outside the cage knock on
the wooden stick for 5 min, and after

continuous intervention for 1 week,

About 3 weeks

eating less, weight loss is
obvious, the body is thin,
the hair is scattered, there
are 1 ~3 different levels of
veins around the mouth,
tooth prints, paw nails,
ears and perianal. Blood

stasis.

Operation is simple, but the (571
degree of simulation with the

clinical syndrome is not high.

inoculate the Lewis lung cancer strain
into the right axilla of the mice.

AN [R) it BES AR 55 UE AR 2 [ () SR Bk, (2) Be=
B Gr— MR P AR o, TR IR UESS A shi)
BRI rh | 3R H T 2R FH MR 20 S0 B A IR
SEFR BRI A5 T B, X Bl W) A E A P 32 S5 0
ZLENWI)— ATl B TRAE S AT Ry 2, ik = il 2
TR R FR . BT L, H AT AR B0
WEZS G BB R AT BE AR R (3) i i A A
P — RUEZS A BARL N HA B R 0 I
EABE IR v i 96 1) 92 A 76 12 2 SR Y A il 98 S 67 %
FEABETRY | L 200 T A7 o A A 75 45 LA f i o 52 74
KRIHIE , HETHRIE 0 e e 45 G AR 4 Flr
iz 3 22 09 0 S B R R TE R IBLASCRRE I, T i .
SO S AT 1Y) & v R R CER K {H H AT
R BEAk, Il AR BT b ok Ul SR AR FE AR K, M S
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