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Progress in experimental lung cancer animal model under
the combination of disease and syndrome
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Medicine, Changsha 410208. 3. Department of Respiratory Medicine, the First Affiliated Hospital, Hunan University of Chinese

Medicine, Changsha 410021)

[ 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

G ENES] Rk BIk/ s AL RN 275 3CHk
Model types Modeling methods Animal types Characteristics Evaluations References
FIF ST /U I A
I,
Benzopyrene induction method, mice
were injected intraperitoneally with
benzopyrene.
RIS 05 /D AR 88 T 0
A
Cigarette smoke induction method,
mice are exposed to cigarette smoke.
MNU % 5 . /b BUIE 3 ekt . e g
A BRI R 5 1 5, BEAERF 19
° A/] DR # . N D) b T A B B T [H i A5 J
R MNU induction method, mice are R B F A3 B8y 1k 2 /ﬁﬁﬂqj A E],J)}/EEJ ‘J:E+EJ J
i SN ‘ . ) Bl, CS7BL/6 o v B, AT E HARE &
R R injected with MNU intraperitoneally. N HmyiESs /DR oo
Ehemimcal - GO B LR % -/ BB T A/} mice e RER R Ti'lis : e of model has a high degree
. FEIET R TR, .7 Use of chemical . }Tp : & 8 [11-20]
induced lung ; . nude mice, . o of clinical anastomosis and can better
Ethyl carbamate induction method, . carcinogens in life to . X . .
cancer . . K C57BL/6 mice ) simulate the for mation of the tumor
. mice were injected with ethyl induce  spontaneous K . .
mice models . R . R microenvironment but the modeling
carbamaten intraperitoneally. tumors in mice. . .
W-DDE % 53 . /I BLSC 45 A e T o cy(:ilehls long, the gene is unflable,
the tumor cannot metastasize.
Kb S E SO Y 1-DDE, o
tt-DDE induction method, tt-DDE,
the main carcinogenic component of
oil fume perfused into the trachea of
mice.
NNK 375 5 3%« 8 i i 41 4R 5 v B
JEH NNK,
NNK induction method ,
intraperitoneal  injection of the
carcinogen NNK in tobacco.
MCA+DEN % 5 #:: MCA 1 10%
DEN fil {7 1 A TR 28 S 4 4 gt
025 7 % K AR U fb& Wit i e 4 O R AR L A LI PR NSCLC
Gy MCA + DEN induction method, a . = AR ARG R (E R K HANRE
. - - suspension of MCA and 10% DEN ) . K, KRR
Chemical o i . SD KB . . . 21-22
induced 1 iodized oil was sprayed into the lungs Wist ) Compound  induces  This method can simulate the [21-22)
induce n istar T
Heed I8 of rats through a tracheal intubation. SDS at > the occurrence of lung  formation process of clinical NSCLC
-ancer . . iy e e e o I . . . .
::t :rfodels DMBA i T ¥k KR A Wi ! cancer by inducing very well, but the modeling cycle is
i DMBA gene mutation. long and the metastasis cannot occur.
DMBA induction method, instill

DMBA into the trachea of rats.
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EEES] TRk EIL7ESE] i W 275 3k
Model types Modeling methods Animal types Characteristics Evaluations References
L A T 325 BT B, A R Y B
A RERAF BN i 988 20 2 2
= LI PR V) BE ARG, AR A A %
it g8 S A F% 4 i 0 A YR 3 T 988 e 4 C5TRL/E g AE B F AR K B H S IMINEAS B () MR ORI A
A ZUFERF A/ BT 5 #f ek ok R TEZE ST
o BABL/c /P, . . , o
Lung Je A S B Tumor cells grow into  This modeling method is simple, has
. RS . . . [23-26]
cancer Lung cancer cell suspension or lung CSTBL/6 tumors under the a high tumor formation rate, and can -
heterotopic cancer tumor tissue fragments were . skin. better simulate the histopathology of
. . . BABL/¢ mice,
transplantation transplanted into the armpit, back or . 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.
BeT5 I PRV BE s, B AR 5 B4
PR, R R A AR R RS, BUAF BY
AP T A i i 1 o R R BR
N N p HEAEMERE R, 5 5 380D A
MR GE TS dem A g PR i
P L R I RN o g T,
TSR /NG S AT BRI P P Moo This method has high clinical
Lung cancer X FREF Tumors form in the A . X 27-29
. Lung cancer cell suspension or lung . . anastomosis, high tumor formation [ ]
orthotopic . . Nude mice, lungs and bronchi. . K .
. cancer tissue fragments were injected . rate, invasion and metastasis, and
transplantation | i C57 mice, etc ) A
del into the bronchus or lungs of mice. agood simulation of the tumor
moders microenvironment of human lung
cancer. But the operation is difficult,
and it is easy to cause the death of
mice pneumothorax.
oy PERORIG IR 5 BT 5 B
fe gy e RO LR, BRI S
o g A R S PR SR AR R 3T 18 A I R
Ssptgisgpam, R RO SR B
= SR 25 E ORI ] K /BT 52
. \ BRIP4 .5
RS R I A A e PR O B T IR pom )
FEF G it Rt F Ik 5 A R g AT A8 Overexpress e .
e gt . . . This model has a high degree of
JrE AR A il 8 Sh i L R R oncogenes in specific o . .
K . R . clinic alanastomosis. The tumor 30231
Genetically Knock out a specific gene or Transgenic tissues or the whole . . [ ]
. . . . . microenvironment presented by the
modified lung introduce overexpression of a gene mice body of mice, or L.
. . . mice is very close to the spontaneous
cancer models into mice to construct an animal knock  out  tumor .
tumor state, but the tumor formation
model of lung cancer. suppressor genes to . . .
time is long, and the heterogeneity
form tumors. . L.
difference between mice is so large
that the repetition rate is lower than
that of the homologous tumor model.
i 98 448 A i 3 T I
LA A AR i A 2 100
BRI L, IF RFRIKIE S iR R R | a5 40
HME M b, B L EAS I R, B
OB NOD/  RANG SR A, RS O A @ R R AT A
AR AN R T AT Rk sCID /B IiFERRIR NZEHIRR R L Ml e 7% 14 s PR s
WO R SegEE A IR E g ESE CS7TBL/6 /N Tumor cells circulate 32, (HERVEMERE K,
*ﬁmm ¢ 2 R oA Ry JE R e A R AL Fl. BALB/c 1o the lung tissues Tail vein injection has a high
- Lung cancer cell suspension can be /N through the blood metastasis rate and a short modeling (32-34]
Lung cancer . . A K R . . .. -
Lastasi injected into mice through the tail Nude mice,  through the formation cycle, but it is prone to premature
me dasl asts vein or through the tibial tubercle of ~NOD/SCID of tumor thrombi in  metastasis. The model constructed by
modets 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  process of lung metastasis of human
invade  the lung tumors, but the operation is more
parenchyma and  difficult.

evolve into

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

BHIF T NSO . N .
S RO i siEAk i 23k
Di ffy " t'/ Modeling methods Cycles Symptoms Evaluations References
ifferentiation
C57BL/6 /NFUT 4 H 24 (R
T BT A R A A 9 -
o MEFIVEE S 20 /ke) MR IELEORE 1 LT
WA (R 1K, B P TR
10 min) $545 10 d, 2RI e
e . TR, BOBE AR A R
/INBL Lewis il it 6 40 e 4 5 S %S 5
T /NAIBE T MLﬁTfF" ’ﬁi’zﬁ‘{)ﬁi/"% X PR HTHRNERZ,
% P C57BL/6 mice were treated with Mice; ::h\mve(; ;bvi(:u% e RS TE AL B — it
S | ) warm traditional Chinese ) /t ) ‘ /1 i f This method issimple to
dL? . " medicine  ( Ephedra, Fuazi, 3EEL Zyr:}llp OITIS Od (‘e mlenc}? y operate, but there aremany [42-48)
él?lemy © Asarum, Araceae, 9 g each, About 3 weeks O_ ot andym, - Suchi as interfering factors, and the
qi yin . . . hair loss and dullness, .
d with an intragastric eificant] d | degree of clinical syndrome
syndrom ignifican I
syndrome cconcentration of 20 g/kg) plus S8 ) .?a Y (‘?C e?je( simulation is average.
“shaving smoked” (1 time a exererse capactly,
. decreased response
day, every 10 minutes ) sensitivit hortness of
continuous intervention After 10 senstivily, - stortness o
. R breath, breath lessness,
days, the mice Lewis lung . .
. fatigue, weight loss, and
cancer tumor cell line was .
reduced diet.
inoculated into the right axillary
skin of the mice.
C57BL/6 /N HRE R 4 e
Sy
& H/MR 50 mL/ (kg « d), o 3o g
ERveti A B FHAR AL S I A
R CFAF 4,00 B Kt w23 K bR
8:30) Eﬁﬂ}:ﬁﬁ 14 ;ﬁﬁ}aﬁ IR, 3¢ 2 B th 9L BB
/J;Fﬂﬁyﬂﬁ(ﬁTiﬁ\ﬁ Lewis Wi FEN 3N (R TINY T IN %77 vk 5 I PRAIEZL A
itk R R B AR, JE AR B (R AR AR 20 3R
Ao 2 . . = .
s . From the twice and third B, THHEEZ,
SMIE C57BL/6 mice were 1 ’ ’
i@lﬂ ﬁl_ ith thub n:)lce werft* tgava(lg;) 3~4 LA days after the establishment This method has a relatively
dpf.ee:n & WIL/(LU Eg) con(:(fn r;le d at 3~4 weeks of the spleen-deficiency high degree of simulation [50-53]
icienc m . T mic n
¢ (; ey h & i pe th(e ’ é ta syndrome model, the mice with clinical =~ syndromes,
syndrom same  tim S im
syndrome (:] bat_ © i | « S(Y . (; developed  loose  stools, but the operation stepsare
X ion every d: nd ez
? ) au%l ? [e;/e dy ‘ a(y‘; 20 e ? and gradually appearedloss complicatedand there are
:E . sto a)-/ -8 é)(r)n) ? of appetite, lying down, many interference factors.
© . fex r.normng o ’ curled up, not moving,
continuous intervention for 14 ) y and slichtl
days, followed by inoculationof unﬁebp,m;flvé’t and shghty
Lewis lung cancer strain into the yetlowish coat.
right axilla of mice.
ANBUNE S /N B A5 T
SN, B OGS
HEE CSTBL/6 /N, 3 85 H 45 R e, R I
FLA G R BR 52 L P A ZH/IN B LE AT IR 20 A THRHEFRAD ATEE M,
,2 JA R AR/ B IR B2 T 4 R AR, MR AR (AR R, B —
Tift Lewis i sgith . R, R XERE
B R E 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 brilliance of coat color and butthe simulation
weeks later, the mice were weight loss. In addition, degree is average and it has
inoculated with the Lewis lung mice in the kidney- certain operation difficulty.
cancer strain under the skin of deficiency  lung  cancer

the right axilla.

group formed tumors faster
andlarger tumors than the

control.
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BHIE S35 v 1 g . N N .
ST O s sk W B3t
» v . Modeling methods Cycles Symptoms Evaluations References
Differentiation
C57BL/6 /INEL, 8 1 0. 19% £ 2
AR IR 0. 08 mg/kg 7 5 5t INELEHE 5 3 2
- g8 2 &N
S L F 4K 1K, 0. 2mL/ Bt f B R
o, RIS 40 45 LD B >R L I
, A7 20 2% R AT /N B , y ) -
N o g R, Bk RE, Bk
IEMFEAN AR Rt 5 min, LT ’
. ~ - AL, 7R A BT
B R JE A /N BB T A LT T A 1~ 3 A
. . Lewis il tf - o
A INUFSIE - ° i) T2 B ) K £ L oy N "™
SHIRE 1 csmise e, 019 SRREIBHI e, s R R e
1 1ce are Cro (&] N,
. epinephrine  hydrochloride ~ was - . SR N
stagnationand injected into the back of the neck 3AEL imitable, ~ less ~active, Operation is simple, but the (571
blood ! i -~ About 3 weeks  eating less, weight loss is pe - p o i
tasi subcutaneously at a dose of 0.08 byi the body is thi degree of simulation with the
E 1 1 > DO 1€ nin
slasis mg/kg, once a day, 0.2 mL/d. At obvious, The body 18 " clinical syndrome is not high.
syndrome the hair is scattered, there

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,
inoculate the Lewis lung cancer strain

into the right axilla of the mice.

are 1~

veins
tooth

3 different levels of
around the mouth,

prints, paw nails,
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