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Pathological characterization of the early lung
adenocarcinoma in a mouse model
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[ Abstract] Objective To investigate the pathological characteristics of early lung adenocarcinoma in a mouse
model with emphasis of the tumor growth patterns and tumor-bronch’s relationship. Materials and Methods  Early lung
adenocarcinoma was induced in 10 mice by administering 0. 2 mL N-methyl-N-nitro-N-nitrosoguanidine (MNNG, 2.0 mg/
mL) once weekly for 4 consecutive weeks. The mice were sacrificed at the 100th day. The lung specimens were fixed in
10% formalin solution. One hundred tumors were randomly sampled, embedded in paraffin, cut into 3-pm sections,
stained with hematoxylin and eosin (HE) and evaluated by histopathology. Pathological type, location, size, shape, mar-
gin, growth pattern and tumor-bronchus relationship of the tumors were assessed. Results One hundred and eighty-seven
tumors were found macroscopically in the 10 mice. All of the randomly selected 100 tumors were adenocarcinomas of a size
of 0.19 to 1. 33 mm (mean size of 0. 48 mm). The tumors demonstrated three types of growth pattern: lepidic (n=6),
expansile (n=26), and mixed (n=68). Their mean size was 0. 34 mm, 0. 54 mm and 0. 47 mm, respectively. Ninety-
six out of the 100 tumors had direct relation with the bronchioles, of which 13% with the conductive bronchioles and 96%
with the ventilating bronchioles. There were bronchioles at the center of tumor in 19% of the tumors, at the outer area of
tumor in 49% of the tumors, and at the periphery of tumor in 96% of the tumors. Lobulation (33% ) and spiculation

(35% ) of the tumors were formed by the block of bronchioles or by the invasive growth between or along bronchioles. Con-

[(E£TH ] EZK A ARREEESE (81171340) ; LIFHTRIZE ST SWH (10411956800) .

[MEERIA] H A (1985 - ), 5 A P50 7 ) MR ARREAR 2 s 22 B % (1987 — ), 2o B4R R0 5 ) MR AR5 2. A JL[RISE —
(=8

[EIEE ]9 (1962 - ), 53 A S, AF5 7 1) IR 1% 2% . E-mail ; dr. jinweigiang@ 163. com



2 W E SRS IR 2016 4E2 HEE 24 B 1 Acta Lab Anim Sci Sin, February 2016, Vol. 24. No. 1

clusions

Analyzing the pathological growth patterns and tumor-bronchus relationships in early mouse lung adenocarcino-

mas will help us to better understand the corresponding CT manifestations of human early lung adenocarcinoma.
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Tab. 1 Relationships between the growth patterns of tumors and bronchial locations

G FBAL Bronchus locations in tumor

L. 1 fea
Grifzims (r}jl Ef)%) LR GEEL 9[\}%]%{3 vaﬁe
Center Outer area Periphery
AN Lepidic 6 6(100% ) 6(100% ) 6(100% ) /
IRAME Mixed 68 14(21% ) 38(56% ) 65(96% ) 0. 000
K% Expansile 26 0(0% ) 5(19%) 25(96% ) 0. 000
P & P value / 0. 000 0. 000 /
F2 RGN G RERALR
Tab. 2 Relationships between the size of mixed tumors and bronchial locations
= B R A has locations i R
BT/ P iE HEETAL Bjr;l)njcjf;lll: locations in tumu;HE]ﬁ{§ PG
Tumor sizes (n=68) " el R P value
Center Outer area Periphery
0-0.5 50 11 (22%) 24 (48%) 47 (94%) 0. 000
0.5-1.0 17 3(17%) 13 (76% ) 17 (100% ) 0. 000
1.0-1.5 1 0 (0%) 1 (100% ) 1(100% ) 0.223
P / 0. 000 0. 000 0. 000 /
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Tab. 3 Relationships between the growth patterns of tumors and lobulation and spiculation

AR iR 2 g3t &=V
Growth patterns Tumor number Lobulation Spiculation
A Lepidic 6 1(17%) 0(0)
R4 M Mixed 68 28(41%) 32(47%)

&Rk Expansile 26 4(15%) 3(12%)

&1 Total 100(100% ) 33(33%) 35(35% )
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Note. A: A tumor with lepidic growth in a diameter of 0. 3 mm. The letter A indicates an alveolar duct and B to E indicate
the alveoli with thickened septum inside a tumor. The red arrowheads point at an residual normal alveolar epithelial cells.
Left part of the figure shows a normal lung structure. F indicates an alveolar duct, and G-J indicate the alveoli. The black
arrowheads point at the normal alveolar epithelial cells. X indicates a respiratory bronchiole. ( H&E staining, x100) B: A
tumor with expansile growth pattern, in a diameter of 0. 19 mm. The letters A to F indicate alveoli in the periphery of the
solid tumor. The black arrows point at an cluster of tumor cells infiltrating into the alveolar cavity and forming nodular or pa-
pillary structures. The red arrows point at an intact alveolar structure in the periphery of the tumor, showing the same struc-
ture as the normal alveolar structures adjacent to the tumor ( green arrow). ( H&E staining, x 100) C: The tumor with
mixed growth pattern in a diameter of 0. 95 mm. The letters R to W point at the root-like fissures at the center of tumor,
which are residual ventilating bronchioles. Some fissures are connecting to the outside bronchioles of the tumor (S and U).
A-Q show the diverse shapes of the ventilating bronchioles at the outer and center of the tumor. X shows spiculate tumor tis-
sue. FP curve shows lobulation of the tumor. (H&E x40) D: The tumor is of expansile growth in a diameter of 0. 65 mm.
Line AB shows a bronchiole passing through the tumor. Line CD shows an interrupted bronchiole inside the tumor. E, F
and G are bronchioles adjacent to the tumor. ( H&E staining, x40)E: The tumor is of mixed growth pattern. The letter A
is a central bronchiole. B, C and D are outer bronchioles. E, F and G are peripheral bronchioles. The right circle indicates
the tumor with lepidic growth pattern. The left circle indicates the normal lung tissue. G is a truncated outer bronchus.
( H&E staining, x40) F: A tumor with mixed growth pattern. In the process of tumor growth, when the tumor grows to en-
counter with the bronchiole (line AB) , it infiltrates around the bronchiole and along the alveolar clusters to form lobulation
and spiculation (red arrows). (H&E staining, x40)

Fig. 1 Three types of the tumor growth patterns
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