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Preparation of microsphere encapsulating recombinant 7IMP-1 adenovirus and
its inhibitory effects against hepatocellular carcinoma cells
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[ Abstract ] Objective: To prepare poly-DL-lactide-poly ( PELA ) microspheres encapsulating recombinant tissue inhibi-
tors of metalloproteinase-1 ( TIMP-1 ) adenovirus, and to investigate their effects on the proliferation of hepatocellular car-
cinoma HepG2 cells. Methods: The microsphere was constructed by encapsulating recombinant adenovirus containing
TIMP-1 in biodegradable PELA. The diameter of the microsphere, quantity of virus encapsulated, loading rate, and relea-
sing kinetics were measured. HepG2 cells were infected with the microspheres; the infection efficiency was examined by
fluorescent microscope; and the ultrastructure was observed by TEM. The expression of TIMP-1 mRNA in HepG2 cells
was examined by semi-quantitative RT-PCR, and the proliferation of HepG2 cells was detected by MTT assay. Results:
The microsphere encapsulating recombinant TIMP-1 adenovirus was successfully constructed, with its diameter, entrap-
ment efficiency, and virus loading rate being 1.965, 60.0% , and 10.5 x 10°/mg, respectively. About 60% of the viru-
ses were released within 120 h, and the total releasing time was longer than 240 h. Infection with rAdTIMP-1 PELA
microsphere efficiently induced TIMP-1 expression in HepG2 cells, and significantly inhibited the proliferation of HepG2
cells, with the inhibitory rate being 47% . Conclusion: PELA microsphere encapsulating recombinant TIMP-1 adenovirus
can markedly inhibit the proliferation of HepG2 cells, which provides an experimental basis for the combining macromolec-
ular chemistry and gene therapy for treatment of hepatocellular carcinoma.
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JHF 41 L 93 ( hepatocellular carcinoma, HCC ) J2& &
ULA B IR | R I RN A 4 78 = 52 i HCC Tl
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WKL K B Ah 3L I ( extracellular matrix, ECM ) [ [%
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FI( matrix metalloproteinases, MMPs ) & H: 411 il %)
(tissue inhibitors of metalloproteinase, TIMP )7E It i
PR B MR, MMPs B [ ECM AU 1R,
i TIMP U138 3 410 1 MMPs (435 PE 3 ) ECM 1 %
it o ASHIF S N T A 4 A bR R LR - 2
Y75 poly-DL-lact-poly, PELA )AL @57 TIMP-1 %
PRI 1% B 2 i 2 ol ik , g A 200 L HepG2
IF SRS RS  EIZ ALK I TIMP-1 35
X HepG2 4 AL A SP 1456 1 52w, A k2% a1 43 2K
TR S EEINARY T 455 U T IR 7 SR HE S 304k

1 #REFEE

1.1 &bt

BB EAR AdEasy R2GE AR Johns Hopkins {3
HhC ] A 1] ECE B 28 UKL pAdEasy-1
(Ampr )24 E1 XA E3 X6 ) 5 78 A 7 R
FEPRIH Bk, 28 2 Uk pAdTrack-CMV ( Knar ) #% 77
LR e H( green fluorescent protein, GFP VR
PR N VIS Kpn [  Hind 10 .Pme 1 % Pac 1 W H
New England Biolabs /A H]. F#T A TIMP-1 F e f
LA A Santa Cruz 23 F]. MTT.DMSO I H Sigma
Il NRE 20 293 ) K A 40 AfC HepG2 )
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BT . Wistar A B HEPE AR B, 1A R
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OB fif HCC 41212 I RNA, RT-PCR 4 44
TIMP-1cDNA, il J7 IE 84 5 5 pAdTrack-CMV [ i
17 Kpn 1 A1 Hind T ALEGYT, F TIMP-1 1F [0] FERE 5
pAdTrack-CMV, 14 & i 5 21 % #2 i #i pAdTrack-
CMV-TIMP-1., FRl 2 Pme [ BEYIZMEAL, Bk E
BT pAdEasy-1 Y% 4 BI5183 K A IA]
VR, A= B A1 WR 9 85 BORL pAdTIMP-1. Pac 1 i
VIR Ak, B (AR v 5 U 293 4, 3 5 W GIFP
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HLBEFEC 1500 v/min )4 h, R0 50 /L )
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min, SR 5 WEEK BES, 3t 3 Uk, B R TR A s 15 1k
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ning electron microscope , SEM )M BR 1) 25 1 JE 245
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P ) — TR0 42 VRIS 700 B x VRO i ) 1/ ARk o
= x 100%

T 25 Sk 1A T DMEM (& 10% /N4 1fiL
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TIMP-1 mRNA 7E3555 48 120 J% 240 h J5 Hy2234( L
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) VEE 5 HLB%( transmission electron microscope ,
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(% ) =LAl D - =1L D )/( X IFL D - =1
fL D) x100% .

1.9 %itgam

8 1] SPSS11. 5 B AT G 27 0 b, Z4H [H] 1L
R HIBEAIL 5320 B IR 2R 5 22 530, PR T) LR H ¢
K, P <0.05 RHZERAZITFE L.

2 & R

2.1 MomdE ATIMP-1 89 35 4F B 3% 7 i B
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5 GenBank —Z . K H:1F 0] vo b 5 pAdTrack-CMV
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O34 :50% THERAYRIAZ R 1.965 um, < 10% AYRI4E
H1.250 pum, >40% BIRIFEH 3.320 pm, GERE-1Y
[EHER 1. 360 wmo AL AT IR B R 3.5 x
10" efu/ml, BB INARG BRI &M 5 ml, A5 )
SWIRTFTEE N 1.4 x 10° efu/ml, W E 5L =
4500 ml, LA AIA PELA EH M 1 000 mg, 314
PRl 60% , BTN 10.5 x 10° efu/mg,
PG TEMORAE 37 °C .DMEM 535 120 h N RSk
SRR AT 60% , SRS HHEF 240 ho
2.3 FOMmHARARENR

20 H Wistar K BRI 4 430 1 3 25 1 0k

E1

WSS A BRER K, — e 0 R, R UL i 2l 7
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SYIFET, SR 2H 5 X R TE 22 S L SRR TR T 3
AN BRI/ A5 SRR 5 1A PR FH A 25K

B TIMP-1 EARFEREKIBMLEM( SEM, x2 500 )
Fig.1 Ultrastructure of microspheres encapsulating
recombinant TIMP-1 adenovirus( SEM, x2 500 )

2.4 MRIA IR B HepG2 LB FL 22

PG T (ORIt HepG2 40 12 ~24 h BJ M 3R
YHZESE 75,36 ~ 48 h 4 ML 5L AR, B
HREHE X HepG2 1B YL 50K ARG N, 249 55
i > 10 mg B, R RORAT A 90% L 1o i 5 H s
WL, 5 R YL 7 ER (1 HepG2 AH EL , 41 S5 Y
AETE R R o v T2 B A O, B R G T iy
P K2 ).

2 HepG2 2 A AR T B4 L B H PR AR S #-3k( TEM, x 8 000 )

Fig. 2 Microsphere granules ( | ) in HepG2 cells infected

with recombinant adenoviral microspheres ( TEM, x 8 000 )
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ANMEJS , 40 TIMP-1 mRNA (1) 32 35 50 5 78 M\ 24
£ 240 h [A{UHE AT, $ o T 2 0 55 Tk 465 2%
1) TIMP-1 F& K AT 75— 5 i 1] Py A ek ( | 3), JF:
5 J995 B (R 1 R 3 B 1) AH — 50, B BB A% R IE Bk
YEFHI S 2R
2.6 RmA IR ¥ H) HepG2 ey A ¥
AR K R T LIE S ,d 3 31 d 6,3 4140l
B TRPEAE AR, 40 B A 3G i ) 18 ~24 ho fiR
o B 0K 2 4 25 I 0 A1 2 Bk 2 BT HR 4
VAR 20 B 09 B T BR 45 4K TIMP-1 X I 98 48
HepG2 WFH A MH/EH( P <0.05, K 4 ), L=
P (R 4 40 486 7 2R N 1009 , DU G 785 £ Bk 4 40
JL 84 5 AN R 53% , 45 7 T A1 BR 9 7 IR 4 3K
TIMP-1 %t HepG2 4 i A7 4 FE A HI/EHI( P <0.05 ),

(&5} Pl 1 2 i

3 (M)

TH]

B3 FAHBRFESHMEKELIES HepG2 R
TIMP-1 mRNA &%

Fig. 3 Recombinant adenoviral microspheres infection
induced TIMP-1 mRNA expression in HepG2 cells
M: DL 3 000 marker; 1: 24 h after infection;

2: 120 h after infection; 3: 240 h after infection
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Fig. 4 Recombinant adenoviral microspheres
infection inhibited growth of HepG2 cells
“P <0.05 vs control group or blank microsphere group
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FHER AR BAT IR R Ty T L 5 L
R TCHR A AR | Te s AL B A O S, LA
BIRUIRSAEAE , A8 G A £ DNA i e 1 24
BRI, LRI &2 il 43 2L 1 20 M, {H ZR 3k s (] AH
XPREHE, N 5 BUhE R RO . A R AR E] —
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A BARMEARAT A R 45 245 ( 2 ) 18 A FL k0 1
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