CN 43-1262/R " [E s fikalifb 44 it 2018 4F55 26 55 5 # 463

[XEHS] 1007-3949(2018)26-05-0463-04 - SIS .

WG AL A S SR MRI-As S 1] 38 55 5001 gl ¥ A P 92 5

MR, BXiE’, B &', B, s, KRE, ERR
(L MEHRKFWMES ZERGFE, AL MT 51015052, M THMRARER, &4 M F 511300,
3.0 F EAKERES ZER, ) A7 M T 510000;4. 7 M T BARARNE 7 RAE)MF 510670)

[R8ER] ShpkAEmi, HErEIRmil, BHk, FadPH
[ E] BHM SR—FEd TIHRBAEA(As) BT MR R (MRL) 41 R332 % 7, A FF £ 3 2 3h Bk
WAFALAL MRI 5 BT R R IR %, iR B0 § 2L AR m I AR e ey 6 IRE Bk PM1, 5
w9 A 24k (Fe,0,) AR KAGIR 1 & b LA S e 1E A 69 MRT &% 5, 4% A MRI-As, A & M5 44 7 2 5 H
G EAB SR (ApoE™ ) DR As SR RV E 5% £ 30k As /5% . MRI ARBEAUE R MRI-As # % 7
st As RS MRI B8 Hem, Z5R ApoE TN RAER S MRI BAR T AL R £ Sy BREE Bk As BIEE G
525, 5RABRASHRRBIFAIL, POETREG KDY, BERFE, EH MRI-As A E As REREZF
BEZTHAR FERER, 25 AR IRETHHES, SRAHHIEHN MRI-As NG, o EHEEZTREL
PELA, ik MRI-As # R F 47 As A R AR T 3h3e@4E A, AR Fe,0, A R4 As R R 09 xR
BEREBT As B L MRI B 5 #% LA As MRI %420 # A ik Hak A4 Ria R e s,
[HESHKS] R44 [ XHEFRISES] A

Animal experiment of aptamer mediated MRI-As targeting contrast agent in vivo

LIN Cai-Yan', ZHOU Yong-Heng’, CAO Jing', HU Hua-Zhong’ , ZHONG Wen-Fei', ZHU Qiu-Lian*, YAN Peng-Ke'
(1. Department of Pharmacy, the Third Affiliated Hospital, Guangzhou Medical University, Guangzhou, Guangdong
510150, China; 2.Guangzhou Zengcheng District People’s Hospital, Guangzhou, Guangdong 511300, China; 3.the Third
Affiliated Hospital, Southern Medical University, Guangzhou, Guangdong 510000, China; 4. Department of Bioinformatics ,
Guangzhou GenCoding Lab, Guangzhou, Guangdong 510670, China)

[ KEY WORDS] Atherosclerosis; Magnetic resonance imaging; Aptamer; Targeting contrast agent

[ ABSTRACT] Aim  To synthetize a nuclear magnetic resonance imaging ( MRI) nano contrast agent targeted to ath-
erosclerosis (As) lesions, and to provide experimental evidence for the development of a new MRI diagnostic technique for
As. Methods The self developed aptamer PM1, which was targeted to the foam cells, was coupled to iron oxide
(Fe;0,) nanoparticles, and the target MRI contrast agent was prepared, named MRI-As. The As animal model of apoli-
poprotein E gene knockout ( ApoE™ ™) was established by feeding with high-fat diet. The As lesion of aorta was identified
by Sudan red IV staining. Effect of MRI-As contrast agent on MRI imaging of plaque in As mice was detected by MRI im-
ager. Results MRI imaging of the ApoE™" mice animal model showed that the aortic wall was rough. As lesions
showed high signal intensity, which was well contrasted with the surrounding tissues. The central signal was higher, more
uniform and the edge was clearer.  After injection of MRI-As contrast agent, the signal intensity of As lesion area showed a
downward trend, and the vascular wall was not smooth and showed the defect of multiple spot signal.  After injection of
MRI-As contrast agent in control group, the signal intensity of vascular wall did not change significantly. Conclusions
MRI-As contrast agent can play an active targeting to As lesions.  Using the negative contrast effect of Fe; 0, nanoparticles
on As lesions, MRI-As contrast agent significantly enhances the resolution of the MRI image of As lesion, and it has the

potential of new, fast, efficient, non-invasive, non radiative contrast agent for As MRI image.

[WFSBEH] 2017-11-01 [{EEBH] 2018-02-10
[(EE£THE] | HRYE HRPAIE4 (2014A030313491) 5T R4 L FHBURHE B & %301 (2015B020233015 ) 5 M T 7= 2= A B [l
B KL TN H (201604020166)

[1EERNT]  HOBHE BRI WFFE D7 ) Sk Sl Ko R TR AL 1) 25 W (D B ST , E-mail 24 1044479778 @ qq.com,, B IHAEH ™
WSR2l W5, 0%, OF ST 2L U A5 07 1) hy 3l ks A A AL B8 1) 25 9 05T, E-mail 24 Yanpk988@ 126.com,,



464

ISSN 1007-3949 Chin J Arterioscler, Vol 26,No 5,2018

Bkl FETE AL ( atherosclerosis, As) T 8 O ik
JIRERERTp a0 YN 92 =R R R A S I = R = e
D3RR 200 JTAFET, FUX— Ol AT B
A As SRS W BOR LR LA B B0 A8 1S
M BRGA, B0 A B2 EOR | 2l A
AR AR, AR 0%, HA — & G v A I
RARES R IR 2, I, R 2
RIS ZE A B As KETRIS I BRI 2
NS TR PO R U SR ISR TE 52 NAE
18 FCAA (aptamer , XPEAIE AR BE BLF) , 24 20 ~ 200
ALY HAE DNA B0 RNA, i1 SELEX A fifi 1 4k
b, A H A (R R 5 ) R S A 4 2 T
B BB B ARG RI T A SR A 1Y
X VA 40 L EL AT S ] 4 3 TR A (PMIL) T
HA As E 0 ] B9 #E1E DY A AL =Bk (Fe,0,) 2K
UKL A% 0 3% Bk B A% ( magnetic resonance imaging,
MRI) -As & #2571l BARE H E 2 RER (apoli-
poprotein E gene knocked-out, ApoE ™" ) 7]\ FR {4 P 5K
5, F MRI HEARB63IE 1% MRI-As 1855 57 J2 75 BE A6 1)
HH Bl RAE A 5 A= B AL B REBR RIS AT SE B As 1Y
TR F 2,

1 Wik

1.1 XIzh4

ApoE ™ /NEL 20 R, HEH 6 B, RE 17~18
g, B K F LS, ¥ A5 SCXK ()
2006-0008, 72/ M E Bk 2 5256 24 4 % SPF &
I (E 8 23C AR 65%,12 h B iE X %) 14
FES ARG, AL KT, AEE A TR FRE R
TR X R A 4k SR o R AR R
1.2 FERFIRIEE

& W1 B 0 R B M Fe O, A1 KK (LB %
B ) 5 RO e A R BOR F 3E E B 83.5% + JE [H
B 1.5%+% 0w 15% () A4 EFEHRHF8) ;7%
FHATIV 4 38 -A 3K ( Leagene /A 8] ) ; /N o 4 4% # 4£
& B % AL (PharmaScan70/16 A % [#) ; A X B M %
( Nikon ),
1.3 MRI-As & & F A &

¥ & A Lok (& Fl 5 Z1201310237217X) Fr #
By 77 3k, # & TE B AR08 5K 09 4B R A M Fe, 0, 40K KL,
FTERBN. B IR AREE FAAEHEER
H U R G AR, WA A R B AL 4 DNA XX
B AR B e e M E A R E AR PML, K JE 81

w3, 5 & CCCCTGCAGGTGATTTTGCTCAAGT
CGTTCCCGTCCTCTCCTCTGCGCCCCGTCTCGGCCA
GTATCGCTAATCAGGCGGAT'™ | # ¥% &, F Fe,0,
23] BN Fe,0, 45K b, 3 WK PM1 5 4 I
M Fe,0, 49K K18 Hk 45 3| 1 B2 14 18 Bk o 42 T a1
Fe,0, 41 K4,
14 As BHRBILETE

s AL 16 Bl R E AR 3 R, A4,
BPE £ 3 kR 4640 E M £ 30 Bk 4 AL E 30 ik, R R
DB T 0 bt & 402 A R R, S #L T,
A 3R 2k K0P e gk L, o A KR T 10% T BE
[ 2 45~60 min, B4 8 A& Bt A 32 3k K or o
&, B AV R F 2 € 10 min, 0K 4 3 2K
Ak, Wi FHEARKE, UEARKE =,
AREVEHFHARAFANEEHRELEH
FRA B R EREBN R HERP O L&A T
BRI BEFEEURBAGHRET, ¥ 1 cmx1
em By K7 I AS B FEALTE 2 b RO R
Bl THELT R o A E R ey A K B(P)
DA BCRE i 5 8 56 B 9 B9 00 8 5 B (PO) R JE A R
HET R 2%, B A/A0=P/PO, K H BT T MR 5 &
FEFHEREE S,
1.5 PharmaScan70/16 /INgh##Z%84 2R B & (U318
BL&

K 2 18 9563 TE A&, /N R H 57 AR bR
B AL 2 R H R CE 41 0.5 mL MRI-As i %
(1 mg DNA/kg K& ), X B4 F 0.5 mL 43 &
R EN KRBT, Y EMREBELE T, XA
Scout = F H A & L (% % . TR 47 ms,TE 5 ms,
Flip angle 20, Average 1, Matrix 128x128), 3 14 6
E,EE 1 mm, EEE 0.2 mm,FOV 50 mmx50mm,
B A S EMEE ¥R, &K% B8R E
Ja R EAROEE] 299.5 MHz, 2 % 4% , 4 | 3Dshim
R A . R A BT ) (Gems) (5 #: TR
78.72 ms,TE 6.58 ms, Flip angle 20, Average 4, Matrix
256x256) , A% 6 2, Z&E 1 mm, Z 7 # 0 mm,FOV
13 mmx28 mm,%ﬂ%ﬁf“ﬂ 1 min 21 s, # F fL % fi
B, EHAMRESLETHEE KT F (Fsems) (5% .
TR 1800 ms, Esp 10 ms, Et 18, Kzero 5, 7 2 TE 50
ms, Average 16, Matrix 128x256) , A 6 =, E & 2
mm , & & JE 0 mm, 33 & 5] 15 min 22 s,
1.6 Zitoth

il SPSS 16.0 B 34T 04T, B AE A xxs K5,
FILF AN AR ¢ 3, P<0.05 § £ 7 H Kt #



CN 43-1262/R " [E s fikalifb 44 it 2018 4F55 26 55 5 # 465

2.1 EZBk As HEE

B . SRR 16 JA 5, B 3 sh ko 1A b
Z 1 By AL F= Bk, B R il 4 A0 25 4 2 2
NI, NI, 95 P IV e 6o Jm g, ml LA 22 3]
P A8 X R R, 5% 21 B 5 1) 30 ik os A BE BRI B
(B 1), WAL, M4 BE R 50, & A Bk, 5 ol ik
WERIA] NG, R UL As BEBRIE B (& 1), 1
RUZE 7% AR5 A AR 2 LR 49.2% £17.6% , X
HEEH A W2 B BEHUE AL,

B 1. ApoE™ /NREFNBX As BEFFLN R E
TR, A7 g B

Figure 1. Sudan red IV staining of aortic As lesions in

L H

ApoE™" mice

2.2 ApoE” /MNERAJ MRI 58

BEAUZH ] DS 3] = 2l TKBE B RS, As fikh 2 5
o5, 5 B A LUE iR 45X L, HaofE 58
1o B A) G I A B O3 A IR R
7 IR E AR RN 2L A R A W) &
(FE2), XRAEELH, THESHE S0,

FRALZH 73 5 MRI-As @R R G, As AE X5
SREEE R R, B2 R ARG
BB 2) o X RRALES MRI-As 1525, IS RE
a5 om B TC I AR (& 2) o TS eI PR PR 2
KIURL I | AR 4 R BB 2E 45 55 B 45 TG A Sk AR Ak

3o #

As FFE BRI A R (L T B Bl ik, e B
A B RRE G IR A IR AR SR I R AR 2 2 W i 3
FURYE A M 53 AL 1 3 AR AT S SRR
O MRT A58 BN RS2 MR, As 95 72 1 9 P27 Ay
fiE, FZ R Bl Ik RE S R A5 7S . 7 A8 i B ik Y
WETF 4, Je A g AR, A Rt 1 G 40 = Vi, 7
RE 5T, T2 S VA 20 B 5 F- i JL 20 B 18 5, &7 4 i o3
A T AT MR R AR 55 5 5 A8 N IR SE 41 21 5 8 P
BTCAN A A 3 B R J A% O, 5 18 0E — 45 & &8, AT i
IS BTSN ZF A UG 2 S Ik T8 i BN
I BESR T 4 | iR R K A B 2 A 22 Pl L R
SV R FE AT & As I2WiH AR JE: H AT As
Biin s iy Bk GS 22—, HEr 22 W As
B A PRAE” A L M N B I 5 L I 5
Kt , B B2 WK, YE A TS A RETE B
AR BAEE A, HA —E Mfa R eI R IE .

& 2. ApoE” /N MRI [

AR LE | AR e AN TE S MRI-As 355650, 875 BT98 0 As 378 X5 TR EE ST MRI-As 355500, #F

SKFTHE N As 78 X 2 R BERUIRTR 555 7 RIS Fey O KR, S L BTTR N As (RS WA UL, T HEE X IR, o 22 KO A TS
MRI-As 357, 8 35 B8 0 1IE# ZhK; s IO MRI-As 3552500, 8 36 BT98  IE & Sk, A5 5 BU% A KO TR Fey O GAKRL, 53k BT

IEF SR, TAE S, B EA Bk TR AR R BCR
Figure 2. MRI images of ApoE™~ mice
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