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Effect of microencapsulated culture on the proliferation and functional expression of
hepatocytes

Huang Xiao-bo, Zhang Ying, Wang Wei, Sun Guang-wei, Zhu Jing, Xie Hong-guo, Ma Xiao-jun

Abstract

BACKGROUND: The previous experiments have proved that, the configuration of hepatocarcinoma cells (HepG2) was changed Laboratory of
during microencapsulated culture and the cellular skeleton was also rearranged. E:g?:f;i'g’:ﬂgzg
OBJECTIVE: Based on the previous study, this study was aimed to further investigate the effect of microencapsulated culture on Instiutue of Chemical
the proliferation and function expression of HepG2 cells. Physics, Chinese
METHODS: Human HepG2 cell lines were encapsulated in alginate-poly-L-lysine-alginate microcapsules. The configuration and éziiigyoéa"an
microstructure of cellular spheroids, cellular proliferation and function expression were detected through microscopy and 116023, Liaoning
hematoxylin-eosin staining, MTT assay, Realtime RT-PCR and Elisa assay, respectively. Province, China
RESULTS AND CONCLUSION: Microencapsulated HepG2 cells aggregated into clumps with tight junctions and proliferated in Huang Xiao-bos,
three-dimensional manner. Compared with the monolayer culture, the rate of cellular proliferation in microcapsules was reduced. Studying for

However, the gene expression related with liver function and albumin secretion were increased in the microencapsulated HepG2 doctorate, Laboratory

cells. The microenvironment provided by alginate-poly-L-lysine-alginate microcapsules can contribute to in vitro construction of "\’Afai‘:i”;fg:f;'neenng

HepG2 cells. The alginate-poly-L-lysine-alginate microcapsules can achieve in vitro culture of hepatocytes, it is a potential Dalian Instiutue of
pattern of three-dimensional culture, and can be used in cancer therapy, high-flux drug screening and liver tissue engineering Chemical Physics,
study Chinese Academy of
‘ Sciences, Dalian
116023, Liaoning
Huang XB, Zhang Y, Wang W, Sun GW, Zhu J, Xie HG, Ma XJ. Effect of microencapsulated culture on the proliferation and Province, China
functional expression of hepatocytes. Zhongguo Zuzhi Gongcheng Yanijiu yu Linchuang Kangfu. 2010;14(29):5329-5333. huangxb@dicp.ac.cn
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Sigma A 7l

DY FE A R e Sigma A 7]
MEM ;773

BN ML UM Y2 AW

Trizol Reagent Invitrogen 2 &

RT-PCR kit Takara

Elisa A8 A kit Bethyl /A 7]

Olympus CK40 174

{38 Wt
MS-353 Bk kil X
CO, fHiRIE IR

H A Olympus 2% 1k
R tt

Labsystems Co. ltd, Finland

Heal Force Development
Co. Ltd, Hong Kong

SBA-40C B! 4> AR B B LRI T
H Z A AR 2B

Realtime PCR 1% Corbett A #],
Rotor-gene 2000

PR AR AR BRI A AR A

RI A E:

WECABRE ERES: FPHAEKD
HepG24i i & 2% 20 A4E K H1,  H0.25% g7y
b, AEBEERAKVERIIR, BRI, 4L
BVF 115 g/LM i RR AN A B, R S 3 vl
Wi R A #emE N0.1 mol/L CaCly&wit, JEK
RS ICER, ARG H10.5 g/LZ B IR (U 25,
515 g/l B R w = N, &5
55 mmol/LFy i BRAN AL 1, SR FEAL 1) T
AN K TS U PRI A L T-37 °C, AR
I3 H5%CO B FRAH 97, AH 2 WA ML 4
i f 2B KR

FARB-RALRE: R EAY T 5 ]
SETREACANN G, B LREK, —FEN],
WA, Y, g, RS S A
B PSRN .

MTT A& M HepG2 B By 4 455 1
i & 1k HepG2 4fl A £z F T- 24 fL # (~200
capsules/well), K HH3AFATAL, 20 mlimA
100 pL MTT¥W(5 g/L, PBSI WAL H) K,
37 CWiE24h, M 8RR, H1 mL
DMSO %5 fifk i 4 45 & Y, /N LW B3
100 pL, REARECI e REFLIIAME, e KN
570 nm, Z% K630 nm.

Realtime RT-PCRA&N : $& B EE 2N g i 52
LA IIRNAGS F: 1710 d), W78 T [ B 5%
MSZHIPCR, sk 4437 ‘C 15 min,
85 ‘C 15 s; SEWPCR&MH N FilAe1E95 C
30s, PCRXW95 C 5s, 60 C 20s, #1

® 1 JHANEAHSCEER 51 st
Table 1 The design of primers of genes related
to functions of hepatocytes

Primer
name

Primer sequence
(5t03)

Function

ALB

GSTAL

GCLM

NDUFA3

CYP1A1

CYP2B6

CYP3A4

AKR1C1

EPHX1

UGT1A1

COL1A1

COL4A5

VCAN

Integrin

F-GCCTGC TGACTT
GCC TTC ATT AG

R- TCA GCA GCA GCA
CGA CAG AGT A

F- CAA GTG CCAATG
GTT GAG ATT GA

R- CAG GTG GAC ATA
CGG GCA GA

F-CAG CTG TTG ACT
CAC AAT GAT CCA

R- TGC GCT TGA ATG
TCA GGA ATG

F- CAA GAATGC
CTG GGA CAA GGA

R-GCC TTG TTG ATC
ATG ACG GAG TA

F-CGG CCC CGG CTC
TCT

R- CGG AAG GTC TCC
AGG ATG AA

F- TTA GGG AAG CGG
ATT TGTCTT G

R- GGA GGA TGG TGG
TGA AGA AGA G

F- CAG GAG GAA ATT
GAT GCAGTTTT

R- GTC AAG ATACTC

CAT CTG TAG CAC AGT
F- AGA AAT GTG CGA TAT

TTGACCCTT G

R- GCT GAA ATC ACC
AAG CAG GAG AG

F- TGA GAA CGT
GGA GCC TGG TG

R-AGT AGATGG C
AAA GCC CAG CA

F-TGGCTGTTCC
CAC TTA CTG CAC

R- AGG GTC CGT
CAG CAT GAC ATC

F- TCT AGA CAT GTT
CAG CTT TGT GGA C

R- TCT GTA CGC AGG
TGATTG GTG

F- TGG CTG GCA ACT
GTA GAT GTG TC

R- CAT CGG CTAATT
CGTGTCCTCA

F- GTATGC ACC TGT
GTG CCA GGA

R- GAA GGC AGA GGC
ACC TGA ATG

F- TGT GTC AGA CCT
GCC TTG GTG

R- AGG AAC ATT CCT
GTG TGC ATG TG

E-cadherin F- CGC CGA GAG

CTACAC GTT CA
R- TGT CGA CCG
GTG CAATCT TC

Albumin

Glutathione
S-transferase

Ligase of
glutamate and
cysteine

NADH dehydro-

genase

Cytochrome
P450 1A1

Cytochrome
P450 2B6

Cytochrome
P450 3A4

Reductase of
Aldehyde and
Ketone

Epoxide hydro-

lase

UGT transferase

Collagen |

Collagen IV

Chondroitin

sulfate

Integrin

E-Cadherin

AEAEN: BRI BIEHR, “RAEA
Elisa & 1 L 5 & ¥ 17 # 1F (Bethyl,
montgomery, TX).
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ANOVA I BEAT AL HE, 5256 v 1) e T i R F xxs 3
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2.1 EALHepG2aRid g 9T M (ENGRER:
Fe, HepG24i il & —4E e fh A (Kl1a). 1Mk 5
W, ARG A, IF A=A A K B
BEATRE TR R AE K, 40 M A RRiAR R, HiR12 d)G
S i A R4 1) TA $1]200~300 pm(KEl1b~d), 7EBE )5 i
BRIRid R, 20 i R AR B AN R A AR A

a: Monolayer culture (control group) ; b-d: Microencapsulated
culture (days 1, 5, 12)

Figure 1 The configuration of HepG2 cells in different cul-
tures (Bar=100 pm)
1 HepG2 4 EK L ASFAEFS L : 100 um)
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T HEPIERE, AT, NN R R, A
MR, SRR IEZL 2 (K2b), 41 i [ 51 [F
AL LT A

A: Miroencapsulated culture

B: The liver tissue of mouse
Figure 2 Hematoxylin-eosin staining of HepG2 cells
(Bar=100 u‘m)
K2 Ak T ME HepG2 41U (F7R: 100 um)

2.2 HepG2 @mfei KIgsaEL K3,

—a— Monolayer cutture
—o— Microcapsule culture

MTT (As70-Asz0)

Cultre time (d)

Figure 3 The effect of microencapsulated culture on the
proliferation of HepG2 cells
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Figure 4 The effect of microencapsulated culture on the
gene expression of HepG2 cells (°P < 0.05, vs.
monolayer culture)
Bl 4 REEAETRA HepG2 41 M Dh e TR R 1L 1 5 o
(5 TPk IR LB, P < 0.05)

L5 T 40 A5 S T i A DG ) R DR ol 3 A 4 i P 1)
TR EAFREEER) B, 5E A BEH IR G GSTAL
J GCLM, 434 Fif T (80.8+8.8) F1(3.3+0.5) 1%, 5
NADH Jii & B S NDUFA3HE 5 T (3.0£0.4) %, 114k
I R R A $2 5 T (3.040.5) i

TiAh, W ERT SRR 0 2 DN T A 4 P A
MIRIETE L, 5 PR FRALG, AN 5 ) 3 DR B
TGN N R E 2 B, AT TR &KE
TR I JE DR 3R 0K 49 il 4 = T (88.0+6.8), (4.8+0.8),
(1.5+0.2)fi%; N T4l Mu- M AL U B A RZ R 4
TN P 3R K LT3 A R AR, T A3 40 -
0 6 322 4 TR B 0 B IR AL A B N I R 3R v T
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Figure 5 The effect of microencapsulated culture on the
albumin secretion of HepG2 cells (*P < 0.05,vs.
monolaper culture)
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JURFE R TR I . A SO T el = ik R
XA B R A S TR B sg ), G LSS AEKA
ek,
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AN SRR, (HAN IR A KR S TR R L%
ZEt, MAETR AL RS IR RE R, 4l ) AR KR g
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SNEERBIFMEFREFAE: KTFEH

P EX [ELIESS (EIEEDS
MEiEdn 4 T E # | Spleen deficiency in traditional Chinese medicine refers to | Spleen deficiency in traditional Chinese medicine re-
P ey, k. JH4kiE A= | the functional disorder of spleen, pancreas, intestines, and | fers to the functional disorder of spleen, pancreas,

AP 22 F AL ) %49 X8 | nervous position in modern medicine. intestines, and nervous system in modern medicine.
BB #h 4% # K (PBS) | phosphate buffer solution phosphate-buffered saline
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