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[ Abstract]Objective : To build a moderate lung cancer orthotopic transplantation tumor model,and to investigate the expression of
metabolic pathway in the this model. Methods: After optimizing the dose of anesthetic medicine and operation procedures of endotracheal
orthotopic transplantation,5x105 of A549 cells were planted into male nude mice(6—8 weeks old,n=10) lungs. And the blank control
(only PBS transplant) was carry out on the same condition mice(n=4). Then the tumor formation rate,location,anatomy and the ex—
pression of signal transducer and activator of transcription 3 (STAT3),protein kinase B(AKT) and mammalian target of rapamycin
(mTOR) were studied. Results:The best surgical anaesthesia condition was by intraperitoneal injection of 75 mg/kg body weight
* pentobarbital sodium. After the improvement of the operation procedure, the total tumor formation rate was 80.0% ,and mainly located
in the upper lobe of the right lung. The tumor showed a significant glandular cancer structure with poor differentiation degree ,and more
proliferating cell nuclear antigen(PCAN )—positive cells compared with normal lungs. The levels of phosphorylation of STAT3, AKT and
mTOR and the ratio of pSTAT3/STAT3,p-AKT/AKT, p~-mTOR/mTOR in lung tumors were significantly higher than those in normal
lung tissues, the difference was statistically significant differences(¢=-4.381,-4.462,-4.951;P=0.041,0.011,0.038 respectively).
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Fig.1 Tumor volume (TV) in different locations
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Fig.2 Gross specimen of lungs in nude mice

C. JIbPe £7 far B BRLIE 3 il 41 D. s 6 far AR BRUIRT ZH 21

B3 HRE#fa(A,B)F1 PCAN & AN (C,D) 4R (400x)
Fig.3 Results of H&E staining (A, B)and immunohistochemistry
study of PCNA antibody(C, D)(400X)

23 RKiftAAXEREG

i3 971 far R LA 2L 28 1 T A5 545 9 9 SR B I 1
(STAT3) LU B 1B AL STAT3 (p-STAT3) YR A FIEH
WEMAL (F 4A) , ZREA G IR L (1=-8.076, P=
0.014;1=-7.306,P=0.018) ,p—STAT 7£ & STAT3 i (5 iy Lt
BB AT AE 2R (1=—4.462, P=0.041) , [RIRT, s 17t /s BB
FiE B(AKT) (IR A R R A Bl 25 7 (HBERR LAY AKT
(p-AKT) 2354 1 & A9 1t (1=-5.059,P=0.037),, tn[& 4B
7R, p-AKT 7E 8 AKT H T 5 1 Bl A7 48 25 57 (1=—4.381,
P=0.011) ,BJF %t AKT F 8B T I SO L34 i e 52 40
141 (mTOR ) MURH R AN , & B HAE RO AR 2 1 T T 3Rk
5 IE % I 20 21 R A B 32 3k (] 4C) 45 RS # 5
(1=-2.513,P=0.120) , 7EFSAHIE T mTOR (I ALIE X p-mTOR
R IR 355 (1=-5.079, P=0.037) , [A]A} p-mTOR F1EmTOR
F AR 4 s, BDAE R MR h mTOR {5 5 8 B A7 FE 06 1k (1=
-4.951,P=0.038), £ |-, BAAR AR DG (5 5 2
B AR TE K28 8 T IE W 221

3 3t it

g FH A SR REAR 7 20 2 A P9 5 O
Pt A R SR 3 Ry, S S A
/N LI S P S LRI D J R A R A AN B T
P A i, ELTE OB AL B [ R, AN TR
Db B B AR AR O, HATZ T i s g™
IR DGRIFZE 0, I e AL R, AR R 2%
ARFTESE, MRS, 2EBHN R
R IR AR 5, FARBL AT B, R A, A



BXRERKAZFFHR 2017 £ 42 4% 78 ( Journal of Chongqing Medical University 2017.Vol.42 No.7 )

— 891 —

1EH i 41 e i 2 241

p—STAT3 .. T

STAT3 s sl quul SO

ACTIN

T IEE M
BB i iR 4

<)
A
o

A. STAT3 HEXF Fik i

IEH A

A

p-mTOR

mTOR

ACTIN wut WD wD s

WEH LA Jitigeg it 20 25
p—AKT e T T

AKT e e

ACTIN . s we <D W

O EH LS
] B il 4 b

a:P<0.05;b: P<001 &

C. mTOR Hix} ikt i

B 4 STAT3.AKT 1 mTOR MIFRiAHER
Fig.4 Expression of STAT3, AKT and mTOR in different tissues

5 FIE R0 s R A it 3 7= A 5 e, HL AT LOKS 4%
HIBERE R | DAL A s XHR I i R Sk e By
EEE Y, SCHIRE 2 S R RS W T
Mlemore! g 7 f LA J7 ik | [ A B R I ZE 4 4
S H I, BUE 26/36(72%) , T gk B8 e 124 R,
B A HIARAERTIRIE R A, A8 B RN S B
H T, M Te ik 80%,

TEAR R AR R | B 24 75 mg/kg 1A
i H PR P FH 24 R BRSSP T LY 50 mg/kg, HotE
7% 5 B ARV F RS R B 3 B L 22 B RR R 70
mg/kg 45 AL, AN MIAE A B SR FH T S T (s 40
i ELA W5 5 S T us /A I S 7 R TE] AT
MM UL TE A SRR R A RE TR
i fdi 50 wL # 24G R PERERS AN BE ] E LAY

S AU S RS E R ERETE
A H TR AR BB IE S /N R A
B% AATRELRYITRE, FfZ% Kang™|
Tochmann"9%5 (1) 22 56 - 40 i B W& i A 0.01 mol/L
EDTA, K EDTA 7] LA BH W7 Ca®* 4 %6 (1) 241 ffd [] 1%
F | LA fof firi S Jo 4 ) 5 T R R, fSEARAE A 40 D
5y HEH | 53 JFORS BRI R ] s 4 /)N 988 40
FEHKG G 518 40 B, A AR s A AR AR
JE R,

AR TS B HIE ARAZ2EFFES Onn
M EE AL A R EE A B S AR IR AR
A%, H PCNA BHP: R & IE 7 Ml 4 2008, A 3k
HEBEAE S (A 3), [RIAs Ay AR AR DGl 2 T AR 5
4yF, 1 STAT3 AKT A& mTOR ZEA R A AU rp



— 892 —

BEERAS S 2017 4 42 £% 7 8 ( Journal of Chongging Medical University 2017.Vol.42 No.7 }

R E A (B 4), STAT3 il AKT #B2 % T
LA e JEL At firk 98 £ 50 B NG YT B 55 O B A -1
ERT36 T STAT3 Xt B8 £ 5 2 2 R O B 9 45
WIHA—BE, ifeit— 5, [Fa MR s
WEAKHFHREIBR LA (REAEKEF LE
WEAKHETFH)SIH PBK WAL, 5IE T
AKT/mTOR {5 5@ B 0TG4k, T AKT BIETERE
LA/ B R AE MR MG S TR E 2
B# WA 5 MR PTEN Bk BoR B
#, mTOR BA 2 fER, 435D mTORC1 FimTORC2,
H mTORC1 i@ ad %f S6K F1 4EBP1 HIHE AL 345
52 B 5 WE 4K #8314 B9 (cap—denpendent translation)
MR EE REENEE TR T, 2R
5 mTOR M FEXHE S, mTOR T BT 53
e 728 240 B R 2 B 3 BE A A K @ A B I PR R
AKT/mTOR 15 5@ B FE Py T4 B REFH ML
ST E BT PR EEER, B VENERE R
MHEBNEEREZ—,
FEEENRRAESEBHEFRATIN, WET
— R R R B (RBA | RS E R R AL B A
TR IR AR T B S B B A R R AL A
BRI PRI RS A T RIS R % B
eI TR R B TR s & A P VR B E T 36Ak

2 % x &

(1) BRI, KRS, SRBHE, 5. 2012 4F P B Ttk R B AR FIBE T
SHHT(). R E A, 2016,25(1): 1-8.

21 B #.E£ X% % BREHSHEAEIK BALBC &
C57BL/6] /1N BB 2L £ A5 (0). 10 )11 8h ,2014,33(2) :275-278.
[3] Zhou J,Qu Z,Yan S,et al. Differential roles of STAT3 in the ini—
tiation and growth of lung cancer[J]. Oncogene,2015,34(29):3804 -
3814.

[4] Hansson GK. Inflammation , atherosclerosis , and coronary artery
disease[J]. N Engl J Med,2005,352(16) : 1685-1695.

[5] Cannon CP. Mixed dyslipidemia,metabolic syndrome , diabetes
mellitus , and cardiovascular disease: clinical implications[J]. Am J Car—

diol, 2008,102(12A) ; 5L-9L.

[6] Gowdy KM, Fessler MB. Emerging roles for cholesterol and lipopro—

teins in lung disease[J]. Pulm Pharmacol Ther,2013,26(4) :430~-437.
[71 Meclemore TL,Liu MC,Blacker PC,et al. Novel intrapulmonary

model for orthotopic propagation of human lung cancers in athymic

nude mice[J]. Cancer Res,1987,47(19):5132-5140.
[8] Fulzele SV, Chatterjee A,Shaik MS, et al. Inhalation delivery and
anti —tumor activity of celecoxib in human orthotopic non- small cell
lung cancer xenograft model[J]. Pharm Res,2006,23(9) :2094-2106.
[9] ZE#fe, /. FPRREAEM]. Jbm  ARZE R H R, 2011,
272-279.
[10] Sakamoto S,Inoue H,Ohba S, et al. New metastatic model of hu—
man small —cell lung cancer by orthotopic transplantation in mice[J].
Cancer Sci, 2015,106(4) : 367-374.
(11} FER, 248, IR R ERBSCERN RS ER
VBRI B R R, 1990,15(4) : 271.
[12] ¥R, REFRZ, =ARFM. S5 EHM R4 i
YRR L REID). FHEFEERF¥H,2002,23(17):1586.
3 5 &EBHLE 6% RECZHHTEERRE T
TS B A N FFF 40 R 8 Y R B O B (0], BSR4 4R ,2012,32
(1):13-15.
[14] Kang Y,Omura M,Suzuki A, et al. Development of an orthotopic
transplantation model in nude mice that simulates the clinical features
of human lung cancer{J]. Cancer Sci,2006,97(10) :996-1001.
(15] 2= 7, B FDFE,F /NR Lewis IbRRE AALR i E 7
[ P ESREsYY¥IR,2014,22(5),79-83.
[16] Iechmann S, Lerondel S,Bléchet C,et al. Monitoring of tumour
progression using bioluminescence imaging and computed tomography
scanning in a nude mouse orthotopic model of human small cell lung
cancer]J]. Lung cancer,2012,77(1).70-76.
[17] Onn A,lsobe T, lasaka 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.
[18] Peyser ND,Grandis JR. Critical analysis of the potential for tar—
geting STAT3 in human malignancy[J]. Onco Targets Ther,2013,6.:999—
1010.
[19] Malanga D,De Marco C,Guerriero 1, et al. The Aktl1/IL-6/STAT3
pathway regulates growth of lung tumor initiating cells[J]. Oncotarget,
2015,6(40) : 42667-42686.
[20] Xu CX,Jin H,Shin JY,et al. Roles of protein kinase B/Akt in lung
cancer|J]. Front Biosci(Elite Ed),2010,2:1472-1484.
f21] Siddiqui N, Sonenberg N. Signalling to eIF4E in cancer[J]].
Biochem Soc Trans,2015,43(5):763-772.
[22 IMoschetta M Reale A ,Marasco C,et al. Therapeutic targeting of
the mTOR -signalling pathway in cancer:benefits and limitations[J]. Br
J Pharmacol ,2014,171(16) : 3801-3813. V
{23] Brotelle T,Bay JO. PI3K-AKT-mTOR pathway ; description , ther—
apeutic development, resistance , predictive/prognostic biomarkers and
therapeutic applications for cancer[J]. Bull Cancer,2016,103(1):18—
29.

(TR AT )



