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[ Abstract ] Background and objective Lung cancer is the leading cause of cancer-related death in men and wom-
en. It is also the most common cause of brain metastases. A brain metastasis model is difficult to be established because of
the presence of the blood-brain barrier (BBB) and the lack of optimal methods for detecting brain metastasis in nude mice.
Thus, the establishment of a Chinese lung adenocarcinoma cell line and its animal model with brain metastasis potency and
in vivo research is of great significance. Methods CPA-Yangl cells were obtained from a patient with human lung adeno-
carcinoma by lentiviral vector-mediated transfection of green fluorescence protein. Intracardiac inoculation of the cells was
performed in nude mice, and brain metastatic lesions were detected using micro "F FDG-PET/CT scanners, small animal
in vivo imaging system for fluorescence, radionuclide and X ray fused imaging, magnetic resonance imaging (MRI) with
sense body detection, and resection. The samples were divided into two parts for cell culture and histological diagnosis. The
process was repeated in vivo and in vitro for four cycles to obtain a novel cell clone, CPA-Yangl-BR. Results A novel cell
clone, CPA-Yang1-BR, was obtained with a brain metastatic rate of 50%. The use of MRI for the detection of brain metasta-
ses has obvious advantages. Conclusion An experimental Chinese lung adenocarcinoma cell clone (CPA-Yang1-BR) and
its animal model with brain metastasis potency in nude mice were established. MRI with sense body or micro MRI may be

used as a sensitive, accurate, and noninvasive method to detect experimental brain metastases in intact live immunodeficient
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mice. The results of this study may serve as a technical platform for brain metastases from lung adenocarcinoma.

[ Key words ] Lung neoplasms; Tumor metastasis; Brain; Animal model; Positron emission tomography (PET);

Magnetic resonance imaging (MRI).
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Fig 1 CPA-Yang1 with lentiviral vector-mediated transfection of green fluorescence protein (GFP). A: light-field; B: green fuorescence (X100).
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Fig 2 The brain metastasis mice with CPA-Yang1 GFP cells by intracardiac inoculation after 5-7 weeks. A: Since fifth week, the mouse appeared
lethargy, activity decreased, eating also fell, the white arrow indicated to the bulging forehead suspected brain metastasis; B: Autopsy of (A)
mouse brain tissue, the green arrow indicated bigger lesion of olfactory bulb brain metastases; C: The mouse eyes blind gradually after the

inoculation six weeks, eat all by tentacles and smell; D: Dissect out brain tissue in the mouse at seventh week; the yellow arrow indicated the small

GFP lesion.

B 3 #CPA-Yangl#&R 50K 17 °F-FDG micro PET/CTE{& (RIRGL) , ME-EHFACT. FDGHMEEER. BRI HETHE (REEsik) | B (U
grk) BH®, ARMEEREHIREFDG (AEE%) , BRB/MEBTENA,

Fig 3 "F-FDG micro PET/CT imagings detected the model mouse after inoculation 50 days (sagittal). CT, FDG and fusion image from left to right
respectively. The mouse was found bone metastasis in mandibular (orange arrow) and lumbar (red arrow), but not sure bone/brain metastases as
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4 Z/— RIS R G R %) R R A0 B B R e B AT AL,
Fig 4 Small animal in vivo imaging system for fluorescence, radionuclide and X ray
fused imaging suspected metastasis in thoracic vertebra associated with brain of

the mouse.

B 5 XfCPA-Yang14AEIERA0R MR BRITH/ DN I&K B RIMRIZE, ZRBEMERNR/DEERES (BRHLR) .
Fig 5 MRI imaging of the mouse bearing CPA-Yang1 with small animals coil (sense body) resulted clear display cerebellar hemisphere lesion

(white arrow).

x 1 MEBLER

Tab 1 The morbidity of brain metastasis

Cycle (No.) Nude mice (n) Intracardiac inoculation in live mice (n) Brain metastasis mice (n) Brain metastasis rate
15t 10 9 2 22%
Pre 10 8 2 25%
3rd 10 8 3 37.5%
4th 10 8 4 50%
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T,

Fig 6 Morphology of the CPA-Yang1 cells under the contrast phase inverted microscope. A: Human lung adenocarcinoma cell line (X100), (a)
third passage cells more suspension, (b) 34™ passage cells suspension and more nucleus; B: First brain metastasis clone presented appearance of
growth (X200); C: The brain metastasis clone of 2™ cycle, suspension, polygon cells in the majority; D: The clone of 3" cycle, suspension cells in

the majority (X200); E: Suspended cells of 4™ cycle in the majority too (X200).
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B 7 /NRIFEE (HE, X100). ATEEERALR ;B C. DIAHIRE 2. 3R B A, Mt MARRKIEINTEM; £ RE4ARRME-REBIL, ETAMLE

ARG F AR KRB, ARERKST.
Fig 7 Histological features (HE, X100). A: The brain of disease-free nude mouse; B, C, D is the lesions of brain metastases in 1%, 2", 3" cycle
respectively and diffusive blood supply increases with the cycles; E: The brain metastasis to eye, the lower left corner that pink color is an eye

crystal; F: The brain metastasis lesion of 4" cycle, the cells presented circular distribution.
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