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HT-29 cells cultured as three-dimensional model or monolayer
LI Jian-jun, JIANG Yong, HU Shao-yi, HE Jian-ming, BIAN Zhi-heng, LIANG Hou-jie ( Department of Oncology, South-
west Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To observe the changes of morphology, cell cycle, apoptosis and sensitivity to 5 -
Fluorouracil (5-Fu) on colon carcinoma HT-29 cells cultured as three -dimensional model or monolayer. Meth-
ods HT-29 cells were cultured as three-dimensional model using liquid overlay technique or as monolayer u-
sing routine method. The cellular morphology was observed by invert microscope, scanning electron microscope
(SEM) or transmission electron microscope (TEM). Cell cycle and apoptotic rate were detected by flow cytom-
etry (FCM). The sensitivity to 5-Fu on HT-29 spheroids or monolayers was determined by radial outgrowth as-
say or MTT assay respectively. Results HT-29 cells by three-dimensional culture formed many compact mul-
ticellular spheroids ( MCS) and floated in the medium. MCS were constituted of hundreds of cells. The centre
of HT-29 spheroids formed a necrotic core. Microvilli, tight junction and desmosome could be ohserved in HT-
29 spheroids. When cultured as monolayer, the HT-29 cells were adherent to the bottom of flask and tight junc-
tion or desmosome could not be observed. The percentage of G, phase in HT-29 spheroids was higher than that
of monolayer [ (64.95 +0.59)% vs (36.77 £0.51)% , (P <0.01) ] and the apoptotic rate in HT-29 sphe-
roids was lower than that of monolayer [ (0.99 £0.12)% vs (4.79 £0.49)% , (P <0.01) ]. MCS were more
resistant to 5-Fu than monolayer cells. Conclusion There are significant differences in morphology, cell cycle
and apoptotic rate between HT-29 spheroids and monolayer, which may be the important causes of the multicel-
lular resistance of colon carcinoma.
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1 #R57HE

1.1 FEEHH

N&5R i HT-29 40 i bk ih 4 = 4R 77, 5 -Fu B A5 ¥ ( Sigma
/A@]) ,FACSCalibur iz 2 H{% ( Bio-Rad 24 7) .

1.2 fmpaizii

HZ(2D) 3535 R B HUNS B =4 (3D) 35355 R A liquid
overlay AR FEA R T . D LLK B 5 89 2% B b BT 6
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FIEFEWL, INAS mg/ml T R BEHE VA9 150 /L E 3 B o 41
Jid, G 5E :0. 01 mol/L PBS #Ei 3 ¥k, i 72 40 At M 3K 4 [ 1
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3D 5% HT-29 40 MR VF A 1, 40 M B3R SR I s
T R4 Uk B A S5 BRI 2 40 i 3 4R 4, R0 2 40 R K ( multi-
cellular spheroids, MCS ) , MCS {4 £ i 1 7, 40 B 0 B & 7 1%
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A: By invert microscope; B: By TEM; A: Desmosome; wp: Tight

junction; —: Microvilli
1 =#EFHT-29 4 ( x200)
Fig 1 Morphology of HT-29 cells cultured as spheroid ( x200)
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A: By invert microscope; B: By TEM; —: Microvilli
E2 PEIEFHT-29 fME ( x200)
Fig 2 Morphology of HT-29 cells cultured as monolayer ( x200)

2.2 ZHX ¥ EIEHK HT-29 mpa B i 4 e T 4L

SR . 52D HFHRMMAE 3D K53 HT-29 485 G,
89 L] B 18 B (P < 0.01) , [A R G, 3 be 49 B Wb (P <
0.01) {8 S #A b B B AL (P >0.05) .

$£1 3D&;2D % HT-29 FRRAMTL] n=3,(X £5))%]
Tab 1 Changes of cell cycle on HT-29 cells cultured as spheroid
or monolayer[ n=3,(x +5))%]

Group G phase S phase G, phase
Three -dimensional cells 64,95 £0.59 * 23,32 +0.59 11.72+1.03*
Monolayer cells 36.77 £0. 51 22.09 £0.27 41.14 £0. 24

% ; P<0.01, us monolayer cells

2.3 Z4HRFEEITHHT-29 mia ATl
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BEFK(P<0.01)
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(18.74 £0.97) ug/ml F1(1. 38 £0.09) pg/ml, MCRI F713.6,8]
3D B FE ARt 5 -Fu Ay 2544 18
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