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Preparation of targeted MAdCAM-1 ultrasound contrast agent and targeting study in vitro
Chen Wenying, Zheng Kai, Huang Min*
(Department of Ultrasound ,the Affiliated Suzhou Hospital of NJMU ,Suzhou 215001 ,China)

[Abstract] Objective:To prepare long-circulating lipid membrane ultrasound contrast agent suitable for the ultrasonic diagnosis of
inflammatory bowel disease (IBD) and targeted mucosal addressin cell adhesion molecule-1 (MAdCAM-1),and determine the
physical characteristics of the microbubbles and investigate their affinity for SVEC4-10 cells in vitro. Methods: The long-circulating
lipid membrane microbubbles were prepared by sonic dispersion,and bridged the microbubbles and anti-murine MAdCAM-1
monoclonal antibody (MECA-367) by “biotin-avidin”. The physical traits of prepared targeted microbubble contrast agent were
detected. Its ability to target to IBD cell model induced by tumor necrosis factor-o  (TNF-a) was determined under light microscope
and confocal laser scanning microscope,and isotype control antibody IgG2a microbubbles were used as control. Results:The targeted
ultrasound microbubbles had a good shape and uniform particle size,with the average diameter of (464.5 + 85.7)nm,and the surface
Zeta potential was (-19.3 = 2.5)mV. MAdCAM-1 expression on cultured SVEC4-10 cells was positively correlated with the time of
TNF stimulation. In addition,when the concentration of TNF-a was 20 ng/ml, MAdCAM-1 expression reached its peak. The targeting
study in vitro showed that many targeted ultrasound contrast agents adhered more firmly to the surrounding cells expressing
MAdCAM-1,while the control group had no significant binding. Conclusion:Bridging MECA-367 long-circulating lipid membrane
ultrasound contrast agents were successfully prepared. The targeted ultrasound contrast agents can bind to the cell model of high
expression MAACAM-1 effectively in vitro,and the method of establishing IBD cell model on TNF-stimulated SVEC4-10 cells is
simple and feasible.
[Key words] targeted ;ultrasound contrast agent; MAACAM-1;inflammatory bowel disease ; cell model

[Acta Univ Med Nanjing,2014,34(06) : 745-749 |

[(BRE&WA] L4 BAREES (BK20131150) ; 73 H TR & BRI (SYS201148)
*i8 {5 E# (Corresponding author) , E-mail ; szhuangmin@163.com



746+ [ S PN

%3455 6
2014 4F 6 A

P ST UG HOR R AR M A5 S TS
N A W) 1SR AN, S 2831 Bl A L i
5, T B 52 W RO E | 3K 31 L2 T UL
RS B 2

AR, AR (inflammatory bowel dis-
ease,IBD) WA RBFTE, HARHLH ARG
R, B AR T AN, RIS S NG
S B A A i 1 H D R R A
e &5 B > 7 (mucosal addressin cell adhesion
molecule-1, MAACAM-1) #3535 T 138 2R &%
HARSCUR LA LUl A N Je 4B Mu 3R, 78 IBD A2k |
R ik A vl 3 E AR S, AR WE SR BT
MAdCAM-1 513 BESLR (MECA-367) A AR, KA
AN A U , Tl A 0 A [ P B ) A
D HIEAAE BT, JRAER AN TNF-o 75 5/ UM T 45
I PR FEAIAL (SVEC4-10) 235 MAACAM-1, %3¢
R RSN THERE

1 #RF7EE

1.1 ##

TN BE AR (CFy, REAZ Tl FRAL TR 5T
FT) s A 2 AL MECA-367 AW R AL IR A FEPTIRR
5l 1gG2a(Biolegend /2wl , K ; 4% 2 A1 2K (Sigma
ovw) ) ;SVECA-10 AR (ATCC A F), 32 )
DSPE-PEG (2000)-biotin (Avanti 2% 7, 3% [® ) ; DPPA
(Sigma A7), [ );DPPC (Lipoid 2], {8 );
ELISA & (g iE AR AR A );
Malvern JOCHRAR I £ AY (Zetasizer 28 F) , FEEH ) ; &
Yk S B T OB (Hitachi 23 7], HAR)
12 7%
12,1 fmpesERed s

RANEFE SVECA-10 40AE, HBuid T x5 K30
SVEC4-10 41, Lk 1 x 10 4~/ml #2580 T 6 fLA, 55
24 h 5, HARFMER TNF-(0,2.5.5.0,10.0,
20.0,30.0,40.0.50.0 ng/ml) H| #4024 h J5 H
ELISA J5 A6 I 45 #E i L35 0 MAACAM-1 £k
K5 RA RT-PCR 93 £ fL 4 b B B9 K7
MAdCAM-1,PCR KW 5 |9 fdi H Primer 3 #4511,
S5 K EiF 5 -GGGCAGGTGACCAATCTG-
TATG-3', Fiif 5'-AGCTGGTCACTCTCTGCCTCCT-
3", HK/NA 223 bp, SRJE AR FIR S 45 Rk
e TNF-o W B2 37 AT 1 s 20 UAsE 784
122 w3z A smpale | o951

SVEC4-10 4iuf&A 5% 2~3 18, LA 1 x 10*4~/4L

1) % i) £ TNF-o 175 5 2H 40 i I F 0 1E 5 2H 400 it
ek .
1.2.3 ¥emiEF R e s &

Wa—E LI BERRTR A, SO , R 58 2
fiff Je 208 XU B 2 TR RS D, AR E R, 60°CK
%3 h BRI AGE R HIH, TEA—E i CFs AR
60 s, M EHE 60 s, ML A EFLE , HEE L
R, R 1 x 107 DM URSFINA 3 pg BEERE,
VK LI E 30 min, I EOIFAE  AfL AT 00, B
T BAE W2 R MR A B Lt , 43
SRR MECA-367 & 1gG2a PK 557 30 min,
RO TR AL TR R0, RIS MECA-367
B [ G076 (AMDb ) FIHEAT 1gG2a B A5 I (IMb)
1.2.4  $em & A 6 R 2

il & 4759 AMb 10 wl DUBES PBS 28 th i
BERL 1 ml YR, SRJEHL 10 i T8 b 5535 A
— Ui EARA MG DY, REEREE A U X A3 S8 e
s T WEIFHARE, B 10 ul AMb 280 ZFE [ 2 |
K T A D R A F B R o R LR T L

O ELT AL R
1.2.5 SRAERER R B4 TR few %A K9
F3ere h

TE AT BB AN DIl Di0, [R] 3R 77 B
FLLADOE AMb K2k 5O IMb,, I8 4 i 75 56 HH
DAPLAIE, B PRI ZEGE R 5 MA TNF-o 175
SAC R FIER AAEE s . SAEHE 1 h
J& , FEEBE AL R AR TSRS A L

2 5 R

2.1 fmie AT
2.1.1 ELISA ## MAdCAM-1 # & A

TNF-o %3 SVEC4-10 4 fifd ,MAdCAM-1 3 ik
5 TNF-o ¥ FERIE L, 24 TNF-o ¥ FE 35 %] 20 ng/ml
i, MAACAM-1 F2ikiAFNIE(E . [FI, MAACAM-1 3
K5 TNF-o B B IEAR DG, F 18 h 2245 43k
IKUE(H 48 h J5 HUR AL T8 mkF- (B 1)
2.1.2 RT-PCR #: MAdCAM-1 %3 &k

& 2 R AR TNF-o 355 SVEC4-10 4
MAdCAM-1 mRNA Rk HIK 5, T AR R
ik R R TNF-a W EEH 20 ng/ml B}, SVEC4-
10 2 s MAACAM-1 mRNA kB (K 2),
2.2 AMb 8 —A&AF M 45 R

KA T 24 1) AMb, SERIR (4645 +

85.7)nm, Zeta L1/ (=193 + 2.5)mV,, %5458



55 34 B4 6 ]

2014 4 6 H W SCBIAE - #L10) MAACAM- 1B 753 5270 1 1 o SRS S SE Ao 747
A 2.0 7 B 2.0

~ — T —_l__ _

=15 E 15

® - 5 B

= 1.0 1 Z1.0 4

= =i

< <

] S|

=z z

= 0.5 1 |_‘:‘ |_T_‘ = 0.5 4

oodem LA I I L TL T 004 ; . .
0 25 50 100 20.0 30.0 40.0 50.0 0 20 40 60
TNF-a(ng/ml) A TE] (h)
A ARRITNF-aifs TR T MAACAM-1/9235 ;B : TNF-o 20 ng/ml fEF , RIRIE S B A] F MAJCAM-1 #9355
Bl 1 AN TNF-o 5 50 RN RIS SVEC4-10 AU F MAACAM-1 #9 3k

Figure 1 MAdJCAM-1 expression of SVEC4-10 cells induced by TNF-a at different concentrations and different induction times
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Figure 2 MAdCAM-1 mRNA expression of SVEC4-10 cells

induced by different concentrations of TNF-a
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Figure 3 The target microbubbles morphology observed by electron microscope
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Figure 4 AMb target effect in vitro observed by laser confocal microscope
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