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Background. Chemokine receptor 5 (CCR5) plays an important role in atherosclerosis.
Our objective was to develop a SPECT tracer targeting CCRS for imaging plaque inflammation
by radiolabeling D-Ala-peptide T-amide (DAPTA), a CCR5 antagonist, with "'In.

Methods. 1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid (DOTA) conjugated
DAPTA (DOTA-DAPTA) was labeled with "''In. Cell uptake studies were conducted in U87-
CD4-CCRS and U87-MG cells. Biodistribution was determined in C57BL/6 mice. Autoradio-
graphy, en face and Oil Red O (ORO) imaging studies were performed in ApoE ™'~ mice.

Results. DOTA-DAPTA was radiolabeled with '"'In with high radiochemical purity (>
98%) and specific activity (70 MBq-nmol). "''In-DOTA-DAPTA exhibited fast blood and renal
clearance and high spleen uptake. The U87-CD4-CCRS cells had significantly higher uptake in
comparison to the U87-MG cells. The cell uptake was reduced by three times with DAPTA,
indicating the receptor specificity of the uptake. Autoradiographic images showed significantly
higher lesion uptake of "' In-DOTA-DAPTA in ApoE '~ mice than that in C57BL/6 mice. The
tracer uptake in 4 month old ApoE ™’ high fat diet (HFD) mice with blocking agent was
twofold lower than the same mice without the blocking agent, demonstrating the specificity of
the tracer for the CCRS receptor.

Conclusion. " In-DOTA-DAPTA, specifically targeting chemokine receptor CCRS5, is a
potential SPECT agent for imaging inflammation in atherosclerosis. (J Nucl Cardiol
2019;26:1169-78.)
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Abbreviations

CCRS5 Chemokine receptor 5

SPECT Single photon emission computed
tomography

DAPTA p-Ala-peptide T-amide

DOTA 1,4,7,10-tetraazacyclododecane-
1,4,7,10-tetraacetic acid

HPLC High performance liquid
chromatography

ApoE ™"~ Apolipoprotein E knock-out

HFD High fat diet

%ID-g Percent injected dose per gram

pi. Post injection

ORO Oil Red O

See related editorial, pp. 1179-1181

INTRODUCTION

Atherosclerosis leads to cerebrovascular and coro-
nary artery disease, which continue to be major causes
of mortality and morbidity." Atherosclerosis is a chronic
inflammatory process, beginning with endothelial dys-
function leading to abnormal subendothelial
accumulation of oxidized lipids (‘fatty streaks’) and
subsequent infiltration of inflammatory cells.>® The
influx of leukocytes is regulated by chemokines and
their receptors.z’3 Chemokine receptors CCR1, CCR2,
CCRS5, CXCR3, CXCR4, and CX3CRI1 play a role in
vascular inflammation and their expression varies during
different stages of atherosclerotic plaque
development.”™

Early detection and follow-up of atherosclerosis is
important in identification of patients for secondary
prevention and later evaluation of therapy. '®F-fluo-
rodeoxyglucose (‘*F-FDG) has been widely used to
evaluate atherosclerosis in the aorta and the carotid and
coronary circulations.>® However, "8E_FDG is a non-
specific tracer with background uptake in skeletal
muscle and myocardium which imposes technical chal-
lenges in lesion detection within the coronary arteries
due to the small size of the vessels.”’ Diagnostic
imaging agents targeting chemokine receptors may have
greater specificity for detection of inflammation in
atherosclerosis and identification of plaque stage.

CCRS5 was initially known for its role as a co-
receptor for human immunodeficiency virus infection of
macrophages. However, new evidence supports the
involvement of CCRS5 in the development of atheroscle-
rosis.® During the progression of atherosclerotic lesions,
CCRS is selectively upregulated in certain subsets of
monocytes and facilitates their entry into the pla-
ques,”®® which may provide an imaging target to
identify the progress.'™'' DAPTA, a threonine rich
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octapeptide (D-Ala-Ser-Thr-Thr-Thr-Asn-Tyr-Thr-NH,),
is a specific CCR5 antagonist (Figure 1).'~'* Recently,
a ®Cu labeled DAPTA peptide and its nanoparticle
derivative have been developed as PET imaging agents
targeting CCRS."" These PET tracers were developed for
evaluation of inflammation in a vascular injury model,
with greater inflammation than usually observed in the
apolipoprotein  E  double  knock-out  (ApoE™~"")
atherosclerosis mouse model.

We developed an '''In labeled DAPTA peptide,
targeting CCRS as a SPECT imaging agent. SPECT
imaging is more widely available than PET for cardio-
vascular imaging due to lesser cost. SPECT imaging can
be performed with multiple emission energy windows .
Thus, dual isotope imaging is possible with SPECT
using "in and °™Tc labeled tracers. For instance, the
uptake of the myocardial perfusion tracer *°™Tc-ses-
tamibi can be used to co-register with the uptake of '''In
labeled white blood cells to localize infection in sus-
pected endocarditis.'® The new solid state cadmium-
zinc-telluride SPECT systems have much greater count
sensitivity and spatial and energy resolution'’” and are
ideally suited for dual isotope molecular imaging. Here,
we report the radiolabeling and characterization of '''In
labeled DAPTA, and in vitro cell uptake, ex vivo
biodistribution, and autoradiography studies in an
ApoE ™'~ atherosclerosis mouse model.

METHODS

"nCl; was provided by Nordion Inc. (Ottawa, ON,
Canada). The following experimental methods are provided as
supplemental information: synthesis and characterization of
DOTA-DAPTA, '''In labeled DOTA-DAPTA and its cold
indium analogue, serum stability of '''In-DOTA-DAPTA, cell
lines and cell culture conditions.

In vitro Cell Uptake Study in U87-CD4-CCR5
and U87-MG Cells

U87-MG and U87-CD4-CCRS5 cells (n = 5 for both cell
lines) were trypsinized and resuspended in binding buffer. One
mL of the suspension containing 1 x 10° cells was incubated
with 18.5 kBq of '''In-DOTA-DAPTA at 37 °C for 1 hour or 2
hours. For the blocking experiment (n = 5), 10 ug (10 uL) of
DAPTA was added before the tracer. After incubation, cells
were centrifuged with 10% sucrose at 14,000 rpm for 5 min-
utes. The supernatant was collected in another vial and the cell
pellets were washed with 10% sucrose and centrifuged again at
14,000 rpm for 5 minutes. The cell pellets, supernatant and
washes were counted with a gamma well counter, and the
percentage of binding calculated. The cell pellets were lysed
with 0.5 mL lysis buffer at 4 °C for 20 minutes, and
centrifuged at 14,000xg for 10 minutes. A Bradford assay
was conducted to obtain the protein concentration. The cell
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Figure 1. Structure of In-DOTA-DAPTA.

uptake was expressed as percentage of binding per mg of
protein (%binding-mg).

Animals

All housing, handling and experimental procedures were
conducted in compliance with the guidelines of the Canadian
Council on Animal Care and with approval from the Animal
Care Committee at the University of Ottawa.

Biodistribution Studies

Biodistribution studies were carried out on female
C57BL/6 mice (Charles River Laboratories, MA, USA)
weighing 18-22 g. The mice were anesthetized and maintained
with isoflurane during the injection. '''In-DOTA-DAPTA
(4.8-7.4 MBq) was administered, and the mice were sacrificed
at 30 minutes, 1 hour and 2 hours (n = 4 per time point) post
injection (p.i.). The organs were extracted, weighed and
analyzed for total gamma counts. The tissue uptake was decay
corrected, and the percentage of injected dose per gram
(%ID-g) was calculated.

Ex vivo En face Autoradiography, ORO
Staining and Gamma Counting Studies with
ApoE~/~ Mice

Two month old female ApoE~~ mice were purchased

from Charles River Laboratories and divided into three groups.
The first group of mice were fed a chow diet for 7 months,
while the second and third groups of mice were fed a western
high fat diet (HFD) (TD.10885, Harlan Laboratories) for 2
months (n = 3 per group). Four month old C57BL/6 mice (n =
3), were used as normal controls. For the first and second
groups of ApoE ™'~ mice and the C57BL/6 mice, '''In-DOTA-
DAPTA (37.0-55.5 MBq) was administered intravenously
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under anesthetic conditions. The third group of ApoE™~ mice
(blocking group) received DAPTA peptide intravenously (0.3
mg in 0.15 mL saline) 1 hour before being injected with '''In-
DOTA-DAPTA. The mice were euthanized in a CO, chamber
1 hour p.i.. Using a Gilson Minipuls 2 peristaltic pump, the
mice were perfused with 20 mL phosphate buffered saline
followed by 10 mL of 10% formalin via left ventricular
cannulation. Perfusate was drained from a cut within the right
atrium. For en face experiments, the aorta was dissected from
the heart at the base. The aortic tissues were flattened by a
longitudinal cut ventrally through one side of the aortic wall
and a second cut through the carotids and the innominate artery
on the dorsal side until the aorta was split forming a Y-shaped
structure.

The uptake and distribution of the tracer on aortic tissue
was studied using digital autoradiography. En face specimens
were immediately exposed to super resolution phosphor
screens in an autoradiography cassette, as previously
described.'® After overnight exposure at room temperature,
the screens were scanned with a Cyclone Phosphor Imager
(Perkin Elmer). Images were analyzed using OptiQuant 5.0
software. For the measurement of radiotracer uptake by lesions
in the ApoE™"~ mice, regions of interest were drawn around
the left side of the aortic arch on the Y-shaped en face samples
where the lesions were seen. For the C57BL/6 mice with no
lesions identified, the regions of interest were drawn around
areas similar to the ApoE~'~ mice. Equivalent sized areas (5-6
mm?) were drawn for both ApoE™~ and C57BL/6 mice. The
counts in Digital Light Units were measured, and converted to
activity using a set of calibration standards with known
activities, which were exposed and scanned on the same screen
used for the aorta samples. The percentage injected dose (%ID)
and activity density (%ID-m?) were calculated and normalized
by animal body weight to get %ID x kg-m? as previously
described."®

The en face aortic tissue was photographed by an Infinity
2 digital camera mounted to a dissecting microscope. Lipid-
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rich intraluminal lesions were stained with ORO and pho-
tographed again.'® Each en face specimen was cut into two
pieces, arch and descending aorta. The arch samples were
weighed and counted on the gamma counter, and the percent-
age of injected dose per gram (%ID-g) calculated.

STATISTICAL METHODS

All data was presented as mean + SD. To compare
the cell uptake and biodistribution results between
different groups, two-tailed unpaired Student ¢-tests
were performed. One-way analysis of variance was used
for analyzing the tracer uptake data from autoradiogra-
phy and gamma counter studies for the four groups of
mice, with post-hoc testing using Tukey’s test. Graph-
Pad PRISM (San Diego, CA) was used and differences
at the 95% confidence level were considered significant.

RESULTS

Preparation of '''In/''°In-DOTA-DAPTA
and Serum Stability

DOTA-DAPTA was synthesized by reacting
DOTA-NHS ester and DAPTA in 2:1 ratio, and purified
by reverse phase High Performance Liquid Chromatog-
raphy (HPLC). The conjugation efficiency was about
95%, as determined by HPLC. One DOTA chelate was
conjugated to one DAPTA peptide as confirmed by High
Resolution Mass Spectrometry (HRMS), and the pro-
posed structure of DOTA-DAPTA is shown in Figure 1.

DOTA-DAPTA was radiolabeled with '''In in pH
5.0 ammonium acetate buffer to achieve > 98% radi-
olabeling yield and radiochemical purity without
purification. The specific activity was 70 MBq-nmol.
After incubating the '''In-DOTA-DAPTA with mouse
serum at 37 °C for 2 hours, 90% of complex was intact
as shown on HPLC, indicating its stability in vitro. The
identity of the complex was confirmed by the same
retention time on HPLC for the cold and '''In labeled
DOTA-DAPTA (Figure 2), and by High Resolution
Mass Spectrometry (HRMS).

Cell Uptake Studies

In vitro cell uptake studies were conducted by
incubating 18.5 kBq '''In-DOTA-DAPTA with U87-
CD4-CCRS cells, which express high levels of CCRS.
U87-MG cells were used as a negative control. The
uptake of '''In-DOTA-DAPTA in U87-CD4-CCRS5
cells reached 0.88 + 0.20 %binding-mg after 1 hour of
incubation, and did not show significant change at 2
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hours (0.90 £ 0.10 %binding-mg, P = NS) (Figure 3).
The uptake in U87-MG cells was 0.21 + 0.12 %bind-
ing-mg and 0.27 + 0.12 %binding-mg at 1 hour and 2
hours incubations, respectively. These values were
significantly lower than the uptake observed in US87-
CD4-CCRS5 cells (P < .005 at 1 hour and 2 hours). A
blocking study was conducted at 2 hours time point by
pre-incubating 10 ug of DAPTA before adding the tracer
to the U87-CD4-CCRS5 cells. The uptake of the blocking
group (0.30 = 0.04 %binding-mg) was three times lower
than the non-blocked cells (P < .005).

Biodistribution Study

The biodistribution study in C57BL/6 mice (Fig-
ure 4) showed that '''In-DOTA-DAPTA was cleared
primarily through the renal system. The kidney uptake
was high (4.27 + 0.67 %ID-g) at 30 minutes and reduced
to 2.48 = 0.72 %ID-g at 2 hours p.i. (P < .05). Blood
clearance was fast with initial uptake of 1.36 = 0.29
%ID-g at 30 minutes p.i. and decreased dramatically to
0.14 £ 0.04 %ID-g at 2 hours p.i. (P <.0002). The tracer
also cleared rapidly from other major organs, such as
heart, lung, muscle, and femur. The spleen uptake was
high, reaching 2.80 + 1.34 %ID-g at 30 minutes p.i.,
slightly increased to 3.29 + 1.34 %ID-g at 1 hour p.i. (P
= NS), and slightly reduced to 2.14 + 0.36 %ID-g at 2
hours p.i. (P = NS). The tracer also had significant
accumulation in liver at 30 minutes (1.24 £ 0.57 %ID-g)
and remained constant at 1 hour p.i. (1.15 £ 0.34 %ID-g,
P =NS). The liver uptake reduced to 0.66 + 0.21 %ID-g
at 2 hours p.i. (P = NS).

Ex vivo Autoradiography Studies

The uptake of the tracer '''In-DOTA-DAPTA in
atherosclerotic lesions was evaluated in ApoE ™'~ mice
using ex vivo autoradiography. The 9 month old
ApoE ™"~ mouse with chow diet (Figure 5A) and the 4
month old ApoE™~ mouse with HFD (Figure 5B)
developed several similar lesions in the aortic arch, as
shown on the en face image, and the lesions had high
lipid content shown by ORO staining. The autoradio-
graphic images demonstrate the co-localization of '''In-
DOTA-DAPTA in the aortic lesions identified by en
face and ORO imaging. For the 4 month old ApoE '~
HFD blocked mice (Figure 5C), several lesions were
shown on the en face and ORO images. However, the
autoradiography image showed much lower intensity of
tracer uptake as compared to the non-blocked mouse.
The 4 month old C57BL/6 mouse did not have any



Journal of Nuclear Cardiology®
Volume 26, Number 4;1169-78

Wei et al
Development of an inflammation imaging tracer

A

0.050

0.040

0.030

AU

0.020

0.010

0.000 -

W)Y } DOTA-DAPTA

N

P

16
T

|
A

SV P | T NSOse— — —

0.00

5.00 10.00

15.00 20.00 25.00
Time (min)

30.00 35.00

L L

40.00

45.00

800.00

liia el

700.00

Ly

600.00

500.00

P

400.00

mVvV

300.00

200.00

il aaaalaaa

100.00

e

1

0.00

Radiomatic |'""In-DOTA-DAPTA

SR ‘,,»..A,A_.,,..__._‘:" K.;,.,_;._. e —p—_p——

0.00

5.00 10.00 15.00 20.00 25.00 30.00 35.00

Time (min)

40.00

45.00

50.00

0.025
0.020

0.015 4

AU

0.010 -

0.005

0.000 -

uv é "5In-DOTA-DAPTA

T T T
0.00 5.00

L T B e B R

Ol T
15.00 20.00 25.00

Time (min)

45.00

1173

Figure 2. HPLC chromatograms. (A) DOTA-DAPTA (UV). (B) '"'In-DOTA-DAPTA (radiomatic). (C) ''*In-DOTA-DAPTA

(UV) (UV: Ultraviolet).
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aortic lesions on autoradiography, en face or ORO
imaging (Figure 5D).

The lesion radiotracer uptake results measured with
autoradiography (Figure 6A) and well counter (Fig-
ure 6B) were similar. The 9 month old ApoE™"~ mice
with chow diet and the 4 month old ApoE ™"~ mice with
HFD had similar tracer uptake in the aortic lesions (P =
NS). The uptake values for the 9 month old ApoE "~
mice with chow diet and the 4 month old ApoE ™"~ mice
with HFD were significantly higher than the 4 month old
C57BL/6 mice (P < .0001). The 4 month old ApoEf/ -
HFD mice pre-injected with blocking agent had approx-
imately twofold lower tracer uptake compared to the
same mice without blocking (P < .001). The blocked
mice had higher tracer uptake than 4 month old C57BL/
6 mice. The quantitative results in Figure 6 are consis-
tent with the images in Figure 5.

DISCUSSION

We developed a diagnostic agent to target inflam-
mation in atherosclerotic plaque using SPECT imaging.
CCRS5 was selected due to its important role in the

Hl 30 min
B 1h
B 2h

Figure 4. Biodistribution of '''In-DOTA-DAPTA in C57BL/6 mice at 30 minutes, 1 h and 2 h p.i.
* 30 min vs. 2 hr: femur: P < 0.005; muscle: P < 0.02; blood: P < 0.0002; kidney: P < 0.05; heart: P
< 0.002; lung: P < 0.0001. ** For liver and spleen: 30 min vs. 1 hr and 30 min vs. 2hr: P = NS.
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progression of atherosclerosis, especially during the late
stage of the disease.®'” As an antagonist, DAPTA binds
specifically to CCR5.'*'* Moreover, various functional
groups on the peptide can be easily modified and labeled
with radioisotopes for SPECT or PET imaging.

En face En face + Qil red O Autoradiogram
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In this study, the amine group on the alanine
terminal of DAPTA was conveniently conjugated to
DOTA, and DOTA-DAPTA was radiolabeled with '''In
with > 98% radiolabeling yield and radiochemical
purity. We were able to achieve the specific activity of

Low

Figure 5. En face, ORO and autoradiographic images. (A) A 9 month old ApoE ™~ mouse fed
with chow diet. (B) A 4 month old ApoE_/ ~ mouse fed with HFD for 2 months. (C) A 4 month old
ApoE™"™ mouse fed with HFD with the blocking agent DAPTA injected prior to tracer injection.
(D) A 4 month old C57BL/6 mouse as the normal control.
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Figure 6. Comparison of lesion uptake of the four groups of
mice (n = 3 each group). (1) 9 month old ApoE_/ ~ mice fed
with chow diet; (2) 4 month old ApoE™"~ mice fed with HFD
for 2 months; (3) 4 month old ApoE™~ mice with HED pre-
injected with DAPTA as the blocking agent; (4) 4 month old
C57BL/6 mice as the normal control. (A) Autoradiography
results. (B) Gamma counter results.

""1n-DOTA-DAPTA as high as 70 MBq-nmol, which is
close to ®*Cu-DOTA-DAPTA (50.8 MBg-nmol) as
previously reported.'' Since no purification is needed,
the tracer ''In-DOTA-DAPTA can be prepared in a kit-
formulation, which is beneficial for potential clinical
application. The tracer is stable in vitro for 2 hours,
determined by serum stability testing. '''InCl5 is widely
used as a bone marrow scintigraphy tracer.”’ The low
bone uptake at 2 hours p.i. in the biodistribution study
indicates low levels of free l”InCl3, consistent with
reasonable in vivo stability of the tracer (Figure 4).
The uptake of the tracer in U87-CC4-CCRS5 cells
was 4.2 and 3.3 times higher than the control U87-MG
cells following 1 hour and 2 hours of incubation,
respectively. More importantly, the uptake in U87-CD4-
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CCRS5 cells was reduced by threefold when blocked by
DAPTA peptide, suggesting that the uptake is receptor
mediated (Figure 3).

The biodistribution study (Figure 4) demonstrated
fast blood and renal clearance of '''In-DOTA-DAPTA,
which is typical for radiotracers constructed from
peptides.'"*'** The tracer displayed high spleen and
liver uptake, consistent with the reported **Cu-DOTA-
DAPTA and *Cu-DOTA-DAPTA-comb,'' and is
related to the high concentration of chemokine receptors
in the mononuclear phagocyte system. Another ®*Cu
labeled compound 64CH-DOTA-VMIP-H, a tracer tar-
geting multiple chemokine receptors, also had high liver
and moderate spleen accumulation at 1 hour p.i..”

The tracer '''In-DOTA-DAPTA was evaluated in
an ApoE ™'~ atherosclerosis mouse model. The 9 month
old ApoE™~ mice fed a chow diet and 4 month old
ApoE™"~ mice fed a HFD develop a significant amount
of aortic lesions which have been well characterized.”
Ex vivo autoradiographic imaging and gamma counter
results showed that the two groups of mice had similar
levels of ''""In-DOTA-DAPTA in their aortic lesions
(Figure 6), and greater uptake compared to the 4 month
old C57BL/6 mice. The 4 month old ApoE™'~ HFD
mice pre-injected with DAPTA peptide as a blocking
agent showed 2-fold lower uptake of '''In-DOTA-
DAPTA compared to the same type of mice without the
blocking agent. This suggests that the uptake of '''In-
DOTA-DAPTA is specific to chemokine receptor
CCR5. The previous reported ®*Cu-DOTA-DAPTA-
comb,'" a radiotracer constructed from nanoparticle,
was evaluated in a vascular wire-injury model in
ApoE™"~ mice. In the microPET imaging study, the
ratio of ®**Cu-DOTA-DAPTA-comb uptake in the non-
blocked vs blocked mice was approximately 2, similar to
the ratio in our study. Interestingly, the '''In-DOTA-
DAPTA uptake in the blocked ApoE ™'~ HFD mice was
higher than the same age C57BL/6 mice. Similarly, the
%4Cu-DOTA-DAPTA-comb uptake in the blocked mice
was also higher than that in the C57BL/6 mice. This may
be caused by the incomplete blockade due to the low
dose of the blocking agent, which is limited by the
maximum amount of blocking agents that can be
administered to the mice.

At 1 hour p., the tracer uptake (%ID-g) in
atherosclerotic aortas (Figure 6B) is lower than the
blood uptake (Figure 4) due to differences in method-
ology. The biodistribution study (Figure 4) was
performed with animal sacrifice, harvesting of organs
and well counting, in comparison to atherosclerotic
lesion uptake with animal sacrifice, harvesting, washing
and weighing of aorta and post-autoradiography well
counting (Figure 6B). The comparison between the
blood and aorta uptake would not be valid. The standard



Journal of Nuclear Cardiology®
Volume 26, Number 4;1169-78

3

biodistribution ‘‘cut and count’’ procedure is challeng-
ing for small tissues like mice aortas without
contamination from blood and surrounding tissues. In
our study, the tracer uptake in atherosclerotic aortas was
determined after autoradiography and acquisition of en
face and Oil Red O stain images. The lower aortic
uptake may be due to tissue washing to remove blood.
The aortic weight may be increased due to the Oil Red O
staining.

The tracer '''In-DOTA-DAPTA shows quick phar-
macokinetics, which is a common issue for peptide-based
tracers, and may affect the sensitivity and contrast for
in vivo imaging. Nanoparticles are well-known drug
carriers that have been used widely to increase blood
circulation time and enhance the efficiency of the thera-
peutic and imaging agents.”* The previous study of **Cu-
DOTA-DAPTA-comb demonstrated the imaging capabil-
ity and superiority of the targeted nanoparticle tracer over
the ®*Cu-DOTA-DAPTA peptide tracer for CCR5 receptor
imaging.'" Various types of nanoparticles can be adapted
to incorporate the targeting moieties and radiotracers.”*
Our group has successfully developed nanoparticle plat-
forms constructed from liposomes.”> Our next step will be
to conjugate '''In-DOTA-DAPTA to liposomes and
explore the advantages of the nanoparticle tracers.

A major limitation of the current study is the
absence of in vivo SPECT imaging study in the
ApoE™"~ mice. The uptake of '''In-DOTA-DAPTA
was measured by ex vivo autoradiography imaging.
Without nanoparticle conjugation, the tracer in its
current form may not have enough target tracer uptake
for SPECT imaging, due to the small size of the
atherosclerotic lesions in the ApoE™'~ mice. This
challenge may be overcome by using atherosclerosis
models in larger animals (rabbits, pigs and nonhuman
primates).”® An alternative model with greater target
uptake and larger lesion size is the ApoE™'~ mouse
vascular injury model, which was used successfully in
the previous study with ®*Cu-DOTA-DAPTA and its
nanoparticle derivative.'' Another limitation is the lack
of histological data to demonstrate the inflammation and
CCRS expression in the aortic lesions, and their corre-
lations with the tracer uptake.

NEW KNOWLEDGE GAINED

® The ApoE™'~ mice had significant higher atheroscle-
rotic lesion uptake of lllIn-DOTA-DAPTA,
compared to the C57BL/6 mice.

® The blocking studies in both in vitro cell uptake in
U87-CD4-CCRS5 cells and ex vivo autoradiography
imaging in ApoE ™'~ mice indicate that the uptake of
""'In-DOTA-DAPTA is specific to CCR5 receptor.
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CONCLUSION

We have developed a novel tracer '''In-DOTA-
DAPTA that specifically targets CCRS. Future studies
will warrant its potential as a SPECT agent for imaging
inflammation in atherosclerosis.
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