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[ Abstract] Objective A mouse orthotopic transplanted tumor model of lung cancer was established to simulate the
occurrence and development of lung cancer in clinical patients. Methods The LLC cell line expressing a luciferase reporter
gene was established ( LLC-luc). LLC-luc cells were injected into the left lung of mice to establish an orthotopic tumor
model. CT and in vivo fluorescence imaging were used for tracer monitoring of the orthotopic tumor model. Lung tumors were
collected on day 14 after cell injection. The characteristics of tissue immunology and the immune microenvironment were
assessed by THC. Results  After LLC-luc cell injection, a tumor had formed in the left lung. The tumor has a metastatic
potential and immune cell infiltration was detected. Conclusions We successfully established a mouse model of orthotopic
lung cancer, which is simple to evaluate and mimics the development of lung cancer in clinical patients.
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Note. A. Injection site of the othotopic cancer model. B. Injection site of the othotopic cancer model by CT imaging.

Figure 1 Modeling of the othotopic cancer model
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Note. A. Comparison of horizontal, coronal and sagittal CT images between uninoculated tumor mice and othotopic lung model. Red arrow. Tumor
angiography. B. HE results of the lung of the othotopic cancer model. Red arrow. Mitosis. Yellow arrow. Tumor infiltration. C. Comparison of the
lungs of the unvaccinated tumor mice and the lungs of the orthotopic cancer model. Yellow arrows. Tumor nodules. D. Comparison of HE in lung tissues
of unvaccinated tumor mice and the orthotopic cancer model. Red arrow. Mitosis.

Figure 2 Comparison of the normal lung tissue and the lung tissue of the orthotopic cancer model
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Note. A. Tumor growth of the lung of orthotopic cancer model by CT imaging. Red arrow. Tumor angiography. B. Tumor volume curve by CT imaging

in the lung of orthotopic cancer model. C. In vivo imaging fluorescence of tumor growth.

Figure 3 Observation of the volume of the othotopic cancer model in mice
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Figure 4 Immunological characteristics of the orthotopic lung cancer model
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Figure 5 Characteristics of proliferation and microenvironment of the orthotopic lung cancer model

3 iTig

B30 1) MR Bl A R X T s 98 I AR A R AN T
ECBRAYVE ] . 5 BT B AR IR I e /) SR R R il
R IR AR AR L | EOR s SN /)N BRUASE A8 7 A
AR A —EMERE  (H 2 Ji A7 458 Y v Jig i A= TR B
TG 3 T 1 DR i 98 B SE PR 0 . AN IR IR i %
I IR Gy i 2 24 ) i e R MR 6/ B AU AR
AL PR F2 (1 3k A rh 35 — e 8 B
W5 b 8 it g D57 /) BB Y 3 S8 A0 455 b 22 75
AR RY DR TR AR i (S R R A R AR
Horb Ak S A AU SR 38 3 T S B ) B0 R Y
25,385 /N B g o R Y BURE 85 A2 A 5 R
SV AR T R A O S AN L
BRI, L5 O 43 e PR 151 e 98 i A AL AN
A 5 e PR TR ABE R 3 o VR IS e A B AR, /N R
PR AT 528 (A5 /N BUAE R B b R i R
BRI T AR R AT B BT 55 | AT LAE I ) 58
AR 3 DAL il g & AR AL S I R AR AL, A0 K-ras
R il i AT A 2 AR M A AL 2 L1 A
K-ras 2878 i)l A5 1) 47 46 A1 = O AH LI . SR T
BT AEAE 2995 YT, 7 B 0 000 D e 2 e i 1
IR it J5E A5 7% A Vg 455 1 A 2 i o IR AE SR
JIi DA L e A A8 D) S 3l gk D A 3 S BT R A A
S5 1%, AR i R A R R iS22 A T/ U
TR MR T AR R P TR 1%
RREAYA] DL GH S 18 B8 8, LR e A 7 5 W
By 58T SRS 0 e A A S b B it B S A
SRR | FR TN BRI I 235 A Sy — I 2 it I A
DAL SHfF fii g 20 2B — e /DN BUZc il A58 e g A
KA AR — B, e 4 A Gy Ak B A5 v g

HEA 7 ZL0E R AL 5 b B ] B i Ak & A=
SRR, AR AL E Oy vk WA A, T A M b, R
I3 FRAG T BT % b e 2B A R AT I ff b s B O
223 i A A DGR o s AR 2 IR R
I il SR /N BRURRE 2R 2 BT 9 il e & A % S O A )
THZ—,

MR, R GR B Z T HEA ., —
J7 T SRR AN, AL T 4 M1 S WA . DC 4
Ji0 55, 2% 5% e g 21 2 kS 3 % A0 4, 99 ) Ak R R
KU sE B S e R A A, B4 PD-1/PD-L1 )
Sh R R v G0 28 40 Xt Bk A R PE TR
y— 7, R e R AN, a0 M2 R R A G
AR, 7 i JgE A K R 35 B A% D T 23 R B F e sk
SR DRI AR S A TR 3 ) G R G f
21 C5TBL/6) /N, LA Bz /I BT 1058 i 9 440 i 3%
LLC 40, AT mr AWEFE b, R Bl s 200 it 422
T TG B B bt /N BRGNS IR e o5 7 T A8
RS 5T /N EUE A KA f v, nr B 0
S| G 2 2 M GT fir 93 4 2 AR IR, o B A
R R R VTR e B A AR B, B
Do HAREUL 11 DA i 497 o 288 32) i) 0 0 R W

AFAE T JHL Ath i 9 DL A7 B A | AR AR R R AF A R
PR TR 20 R YRS 2 R AN B, A A
AR TR S TR Z B SR 2 5 80Uy
TFHURIAFAEZE R, N T i e A [ R, 72 Ak i A
SO FRATTHE B R A A U i 200 R R 1 /)N
B, P A A ie AU i i o B8 AR RS /DN B AL Ay i
PR 5T S T A5 5 i PR (9 9 i T B

2 % 3 #k(References)

[ 1] World Health Organization. World Cancer Report 2020. Cancer
[EB/OL]. [2020-02-03] HYPERLINK http://www. who.



1070

SIS Eh ) AR 2022 4F 12 H 55 30 %55 8 ] Acta Lab Anim Sci Sin, December 2022, Vol. 30, No. 8

int/mediacentre/factsheets/{s297/en/.

Lee SY, Bissell MJ. A functionally robust phenotypic screen that
identifies drug resistance-associated genes using 3D cell culture
[J]. Bio-protocol, 2018, 8(22) : e3083.

Singh AP, Adrianzen Herrera D, Zhang Y, et al. Mouse models
in squamous cell lung cancer; impact for drug discovery [ J].
Expert Opin Drug Discov, 2018, 13(4) . 347-358.

Thies KA, Steck S, Knoblaugh SE, et al. Pathological analysis
of lung metastasis following lateral tail-vein injection of tumor
cells [J]. J Vis Exp, 2020, 159. 1.

Shrestha N, Lateef Z, Martey O, et al. Does the mouse tail vein
injection method provide a good model of lung cancer? [ J].
F1000Res, 2019, 8: 190.

Stevens LE, Arnal-Estapé A, Nguyen DX. Pre-conditioning the
airways of mice with bleomycin increases the efficiency of
orthotopic lung cancer cell engraftment [ J]. J Vis Exp, 2018,
136 56650.

Onn A, Isobe T, Ttasaka S, et al. Development of an orthotopic
model to study the biology and therapy of primary human lung
cancer in nude mice [ J]. Clin Cancer Res, 2003, 9(15) : 5532
-5539.

Doris K, Karabela SP, Kairi CA, et al. Allergic inflammation

does not impact chemical-induced carcinogenesis in the lungs of

[14]

[15]

mice [ J]. Respir Res, 2010, 11(1); 118.

Parra ER, Bielecki LC, Ribeiro JM, et al. Association between
decreases in type V collagen and apoptosis in mouse lung
chemical carcinogenesis: a preliminary model to study cancer cell
behavior [ J]. Clinics (Sao Paulo), 2010, 65(4) : 425-432.
Johnson L, Mercer K, Greenbaum D, et al. Somatic activation of
the K-ras oncogene causes early onset lung cancer in mice [ J].
Nature, 2001, 410(6832) : 1111-1116.

Cuss6 L, Musteanu M, Mulero F, et al. Effects of a ketogenic
diet on[ "®F]FDG-PET imaging in a mouse model of lung cancer
[J]. Mol Imaging Biol, 2019, 21(2) . 279-285.

Baxter D. Active and passive immunization for cancer [ J]. Hum
Vaccin Immunother, 2014, 10(7) . 2123-2129.

Nasser NJ, Gorenberg M, Agbarya A. First line immunotherapy
for non-small cell lung cancer [ J]. Pharmaceuticals, 2020, 13
(11) . 373.

Yunna C, Mengru H, Lei W, et al. Macrophage M1/M2
polarization [ J]. Eur J Pharmacol, 2020, 877 173090.
Taromi S, Kayser G, von Elverfeldt D, et al. An orthotopic
mouse model of small cell lung cancer reflects the clinical course
in patients [ J]. Clin Exp Metastasis, 2016, 33(7) ; 651-660.

[WFEEH] 2022-03-03



