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Construction of three dimensional in vitro culture model of pulmonary adenocarcinoma

and detection of its drug resistance

HE Jian-ming, [TANG Hou-jie, BIAN Zhi-heng, HU Shao-yi (Deparment of Oncology and Hematology, Southwest Hospital, Third Mili-

tary Medical University, Chongqing 400038 China)

Abstract: Objective To explore an optimal model of three dimensional in vitro

cell culture for simulating solid

tumors invivo. Methods The model of three dimensional cell culture was constructed under the conditions of inhib-

iting the cell wall attachment and stirring the medium. Multicellular sphewids (MCS)

were cultured using microcarri-

ers (CutiSpher). Drug sensitivity of momolayer eells (MC) and MCS was tested by MTT staining and cytometry, re-

spectively. Ultrastructures of the MC and MCS were observed by transmission election microscopy. Results Cells in

three dimensional cell culture model without micwcarriers were compacted into mass at 4 d while cells in MCS were

found to attach to the microcarriers at 0.5 h. MCS had more than two layers of cells growing within it at 5 d. Com-

pared with MC, MCS was more resistant to the anticancer drug, and had more plenty of omganell and micwvilli with

more extensive and compact cell adhesion. Conclusion MCS has strong developmental properties and can simulate

the cell-cell interactions in vivo, especially cell adhesion, which may contribute to the dug resistance of MCS.
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Fig1 Three dimensional cell culture without microcarriers, 5 d

(Inverted microscopexX 200)
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Fig2 MCS 6 d under inverted microscope (X 200)
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Fig3 Inlay junction of MCS (TEMX 10 000)

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



706

26

MC .

b ’
[ 3l
o b b b
16
M
b
[6:7
b
b
) . o
2% ,  A549
b b
o M
X
o b
b
b b
b b

MCS s
» MCS

0.5h
. MGS ) 6d

b b
. MCS s
. s . .
b ° ©°
b L) ~
~ o ° b
34
b
[5]
’ o
b b
b b
[9
Sutherland
b b b

[10

, MC MG

. » MCS

MCs ) .

[y

[3]

MCS .

[ 1] Teicher B A, Hemman TS, HoldenS A, ef al. Tumor resistance to alkylat-
ing agents conferred by mechanisms operative only in vavo[ J] .
1990, 247(4%49 Pt 1). 1457 1461.

[2] NgCP, Bomavida B. A new challenge for successful inmunotherapy by tu

Science,

mors that are resistant to apoptosis; two complementary signals to overcome
crossresitancd J] . Adv Cancer Res, 2002, 85: 145— 174.

[3] Croix BS, RakJ W, Kapitain S, et al. Reversal by hyaluronidase of ad-
hesion-dependent multi cellubr drug resistance in mammary carcinoma cells
[J]. JNatl Cancer Inst. 1996, 88(18): 1285— 1296.

[4 Rasey JS; Cornwell M M, Nawrer B J, ef al. Growth and radiation re-
sponse of cells groun in macroporous gelatin micro camiers ( Cuttispler-C )
[J]. BrlJ Cancer Suppl, 1996, 27. S78— 8l.

[5] Kobayashi H, Man S, Grham C H, ef al. Acquired multicel nlarmedia-
ted resistance to alkylating agents in cancef J] . Proc Natl Acad Sci USA,
1993, 90(8): 32%— 3298

[ § Durand RE, Olive P L. Resistance of tumor cells to hemo- and radiother-
apy modulated by the three-dimensional architecture of solid tumors and
spheridy| J] . Methods Cell Biol 2001, ©4. 211—233.

[ 7] Wehde]J P, Ng CE, McGovem K A, ef a. Metabolism of altermative sub-
strates and the bienergetic gatus of EMT6 tumor cell spheroidy J] . NMR
Biomed, 2000, 13(6): 349— 360.

[8] Vizinanakis IS, Chen Y Q. Kantak SS, ef al. Dominant-negative E-cad-
herin alters adhesion and reverses contact inhibition of growth in breast car-
cinoma cell§ J] . Int J Oncol. 2002, 21(1). 135~ 144.

[9 Davies CD, Muller H Hagenl et al. Comparison of extracellular matrix
in human osteosaromas and melanomas growing as xenografts multi cellular
spherids, and monolayer ailtures J] . Anticancer Res, 197, 17(6D):
4317— 4326.

[ 10] Shweiki D, Neeman M, Itin A, ef al. Induction of vascular endothelial
growth factor expression by hypoxia and by gluwse deficiency in multicell
spherids: implications for tumor angiogenesis| J| . Proc Natl Acad Sci
USA, 1995, 92(3). 768—772.

[11] Reyes ReyesM, Mora N, Zentella A, ef al. Phosphatidylinositol 3-ki nase
mediates integrin-dependent NF-kappaB and MAPK activation through sep-
arate signaling pathwayy J| . J Cell Sci 2001, 114(Pt 8): 1579— 1589.

[12] Kim R Tanabe K, Uchida Y, ef al. Cument status of the molecular
mechanisms of anticancer drug-induced apoptosis. The contribution of mo-
lecular-level analysis to cancer chemotherapy[ J] . Cancer Chemother Phar-
maml 2002, 50(5. 343— 352

(i TREEE)



