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B 43 FAREHE 41 5055 4RI Zn-DPA
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[HE] HE 54 R 5 FEA L 40 5h 38 64732 Zn-DPA (Zn-DPA-PSS794 ) i i b, 2 s 4 o) 7 & &
W& 9790 BT A AT, 9F 55 Cy5. S-annexin V R F AR AR BAT AR, 7K MTT A Xt L R 947 1T &
FAF 9P S 2m ik OVCAR-8 49 K45 4E . ¥ OVCAR-8 A 4LB|AR R A T, R JE )G o A st B4 A8 7 40, A48
F5 2 AT, PP DPA 4040 annexin V 40, & 97 3 MOEH T B4 ,2 KRG B4R K #) #h 47 Zn-DPA-PSST794
HF BB A CyS. S-annexin V X5 ZAL, FF#ATEE 54, LRRK, 5 BB,k G i#4T HE 4 &, Western
P 3T A B 9 4L 4% P caspase-3 B & R A KT, GER M EZ % OVCAR-8 ¢4 IC50 4 6 wmol/L, Ml & & #k 4k 91
# % OVCAR-8 A= 3R %, B ik H 1A 35% , M HE 54 5 R AL 48 h J5,Zn-DPA-PSS794 3t 5 K A% Fo
Cy5. 5-annexin V 352 s AR 3 2 FaME , o 3 BB AR 2 0 6 5 AR 25 R 39 20 W1 M <§ BB 40w 36 75 4RI I8 37 4 49 38
BEEFAGITFEL(P<0.001), B HE $ & TG @iz K, IR, B I740F caspase3 & & 5
KA, 3T PR R . B8 : Zn-DPA-PSS794 3k, 3 s A% Ak A R JA ) T B & 04 77 OVCAR-8 # /5 4% .89 77 2,
5 Cy5.5-annexin V ZAZ &R E L,
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Near-infrared fluorescent zinc-dipicolylamine .
a new molecular imaging probe to monitor
the efficiency of chemotherapy

HU Shuo', CHAI Wenwen', LIU Zhiguo’, YIN Chunan', LEI Meng'
(1. Department of Nuclear Medicine, Xiangya Hospital, Central South University, Changsha 410008 ;
2. Molecular Imaging Center, Central South University, Changsha 410078, China)

Abstract; Objective To investigate the feasibility of a novel molecular probe of Zn-DPA-
PSS794 to monitor the efficiency of doxorubicin to ovarian cancer and compare with Cy5. 5-annexin
V. Methods Efficiency of doxorubicin to OVCAR-8 cells in vitro was measured by MTT assay and
flow cytometry. The in vivo studies were performed on an OVCAR-8 xenograft tumor model. Mice
were divided into a control group and a treatment group. Each group was divided into 2 subgroups,
DPA and annexin V. In the treatment group, the mice were treated with doxorubicin for 2 doses. All
mice were performed optical imaging by Zn-DPA-PSS794 or Cy5. 5-annexin V, respectively and then

sacrificed. The tumor was separated and stained by HE. The expression of caspase-3 protein was

I %5 H #A ( Date of reception) 2011 -05 -27

{E& ®I /v (Biography)  HIA, {1, BIHdR , FEMNF B R 40 F BARIDET .

#1513 ( Corresponding author) i, E-mail:hushuo_xy@ sina. com

HE4£WH (Foundation item) M4 B TRMIRE4: (2011SK3230) ., This work was supported by the fund of Department of Science
and Technology of Hunan Province, P. R. China (2011SK3230)



B TR T LA S SERRIT Zn-DPA Wi IRy F RO SY BB, 45

761

measured by Western blot. Results The IC50 of doxorubicin to OVCAR-8 was 6 pumol/L. The
percentage of apoptosis and dead cells was 35% after doxorubicin treatment. In the optical image,
photons accumulated in the tumor either by Zn-DPA-PSS794 or Cy 5. 5-annexin V in the treatment
group. That was negative in the control group. The fluorescence intensity had significant difference
between the 2 groups( P <0.001). The nuclei were big and stained with deep color after the cells
were stained with HE. The caspase-3 expression was high in the treatment group, while it was low in
the control group. Conclusion Zn-DPA-PSS794 as a probe used by optical imaging can monitor
the efficiency of doxorubicin to OVCAR-8 xenograft tumor, which is similar to Cy5. 5-annexin V.
Key words: Zn-DPA; ovarian cancer; doxorubicin; moni-

annexin V; optical imaging;

toring efficiency
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AUEE T UL R A0 IR S T A IR
1.2.6 Caspase-3 & & & & KT
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40 ng#E [, SDS-PAGE HLJK J , ML 7% I 22 1 12 & 4k
R, EHHT 3 h S I AR Y caspase-3 —47T , 28 I £E K
BEE 2 h, A ZHiEE 30 min,DAB {4, I j5,
1.3 %itsam

SR EE Y R A B + R ifE2E (v £ 5) RoR,
GraphPad 3.0 # 4 #1745 11404, A 6] %R
2SR ¢ KR K g K ME R « =0.05,P <0.05
hESAGIFE L

2 & R

2.1 MTT 4 T % % *F OVCAR-8 9 A1k

Bl 8 2K B A M i OVCAR-8 fYAE 4, H 48 h X
OVCAR-8 /J 1C50 25 6 wmol/L, Bl %5 & i ¥ B
1 ~500 pmol/Lit, %t OVCAR-8 (1441 fl % 5 % %4 541
AR (1) o
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Fig. 1 Toxicity of doxorubicin to OVCAR-8.
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15% R BEHH 20% , B335 35% (K12) o
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PEXT IR B P55 AT )5 48 h, OVCAR-8 Y 1=
HH 5% IRFEAEH 20% , SAHEIE 35% o LL: IE
HIGANAEDC; LR: S0 T4 M D UR . i 40 0
FISRFEAALIX
Fig. 2 Efficiency of doxorubicin to OVCAR-8 measured
by flow cytometry. A :Control cells; B: Cells were
treated by doxorubicin for 48 h. The apoptotic per-
centage is 15% , the dead percentage is 20% , and
the total efficient percentage is 35% . LL: Normal
cells; LR: Early apoptotic cells. UR:Late apoptotic
cells and dead cells.
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B4 MR 41 214 Western E[13IE 20 AT, 6 IT 41,
DPA 2 il annexin V ZH f] caspase-3 25 H ¥ & ik ;
XTHRZH H , DPA 20 Fil annexin V ZH [y caspase-3 25 H
BRI (K 6)
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Fig. 3 Optical imaging with Cy5. 5-annexin V. A. Pho-

tons accumulated in the tumor after Cy 5. 5-annexin V

% 3

was injected via tail vessel of the nude mice for 24 h
in the treatment group. That is negative imaging in
the control group ( Arrows) ; B: Histogram of the flu-
orescent intensity of the tumor in the 2 groups. Com-

pared with the control group, * * P <0.001.

- R N e A O

B 5 HE:#f( x200), A:DPA 4 ; B:Annexin V 2, fyRiZH 2
Fig. 5 HE staining ( x200). A DPA group; B: Annexin V group. Cells of the tumor tissues arrange tightly. The nuclei are
big with deep color.
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Fig. 6 Expression of caspase-3 protein. A:DPA treat-

ment group; B:DPA control group; C: Annexin V

control group; D:Annexin V treatment group.
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Optical imaging with Zn-DPA-PSS794. A: Photons
accumulated in the tumor after Zn-DPA-PSS794 was in-

jected via tail vessel of the nude mice for 24 h in the

E4

Fig. 4

treatment group. That is negative imaging in the control
group (Arrows) ; B: Histogram of the fluorescent inten-
sity of the tumor in the 2 groups. Compared with the
control group, * * P <0.001.
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