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Abstract: Bioluminescence imaging (BLI) is widely used for in-vivo monitoring of anti-cancer therapy in mice. [18F]
MEL050 is a Positron Emission Tomography (PET) radiotracer which specifically targets melanin. We evaluated 
planar BLI and [18F]MEL050-PET/CT for therapy (pro-apoptotic peptide LZDP) monitoring in a mouse model of meta-
static pigmented melanoma. Twelve B6-albino mice were intravenously injected with B16-F10-luc2 cells on day 0 
(D0). The mice received daily from D2 to D17 either an inactive peptide (G1, n=6), or LZDP (G2, n=6). They under-
went both BLI and [18F]MEL050-PET/CT imaging on D2, D8 and D17. The number of visible tumors was determined 
on BLI and PET/CT. [18F]MEL050 uptake in tumor sites was quantified on PET/CT. After sacrifice (D17), the number 
of black tumors was counted ex-vivo. On D2, BLI and PET/CT images were visually negative. On D8, BLI detected 8 
tumor sites in 4/6 mice of G1 vs 5 in 3/6 mice of G2 (NS); PET/CT was visually negative. On D17, BLI detected 17 
tumor sites in 5/6 mice of G1 vs 10 in 4/6 mice of G2 (NS). PET/CT detected 18 tumor sites in 4/4 mice of G1 vs 14 
in 3/4 mice of G2 (NS). Mean %ID/g of [18F]MEL050 in tumor sites was lower in G2 than in G1 on D17 (P<0.001), 
whereas bioluminescence intensity was not different between the 2 groups. Ex-vivo examination confirmed lower 
number of tumors in G2 (P<0.03). In the small number of animals tested in this study, [18F]MEL050-PET/CT and 
ex-vivo examination could affirm anti-tumoral effect of LZDP, but not BLI. 
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Introduction

Melanoma is a highly malignant tumor of pig-
ment-producing cells (melanocytes). The inci-
dence rate of melanoma has more than tripled 
in the white population during the last 30 years 
and it continues to rise worldwide. In 2016, it is 
estimated that there will be 76,380 new cases 
of melanoma of the skin and an estimated 
10,130 people will die of this disease in the 
United States [1]. The ongoing trend of rising 
melanoma incidence rates in most white popu-
lations is projected to continue over the next 
two to three decades. In France, cutaneous 
melanoma is the 11th most common cancer in 
both sexes, with an estimation of 14,325 new 
cases in 2015 [2]. Although early detection, 
appropriate surgery, and adjuvant therapy have 

improved outcomes, the prognosis of metastat-
ic melanoma remains very poor. Advanced mel-
anoma is still associated with an extremely 
poor median survival, ranging from 2 to 8 
months, with only 5% surviving more than 5 
years and remains one of the most treatment-
refractory malignancies. Many agents have 
been investigated for antitumor activity in mela-
noma but the current treatment options for 
patients with metastatic disease are limited 
and non-curative in the majority of cases [3]. 
Conventional treatments for melanoma, includ-
ing chemotherapy, radiation therapy or immu-
notherapy are associated with low progression-
free survival rates and impaired by significant 
adverse effects. The 3-year survival rate is less 
than 15% [4]. Targeted therapies such as Braf 
inhibitors are under evaluation with encourag-
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ing results [5]. However the search for new 
therapeutics is a major public health issue. 

JL Poyet’s team chose to target anti-apoptotic 
AAC-11 (or Api5, or fibroblast growth factor-2-in-
teracting factor (FIF)) protein, which is overex-
pressed in malignant melanoma as well as in 
several cancer types, and is associated with 
poor prognosis and with metastatic phenotype. 
AAC-11 is implied in the resistance to anti-can-
cer therapy including radiotherapy [6]. Es- 
pecially, AAC-11 inhibits apoptosis related to 
transcription factor E2F1. It is a nuclear protein 
comprising 510 aa highly stable between spe-
cies. AAC-11 knock-out is lethal in several cell 
lines during nutritional stress [7], suggesting a 
role of AAC-11 in cell survival. Cells that overex-
press AAC-11 resist to stimuli which induce 
apoptosis, such as chemotherapy, radiothera-
py, growth factor deprivation, and death recep-
tors activation [8]. Such protein is thus an in- 
teresting target for the development of new 
anti-cancer strategies. Especially JL Poyet et al. 
previously showed that the administration of an 
AAC-11-inhibiting peptide (LZDP) induced selec-
tively cancer cell death in a murine model of 
metastatic pigmented melanoma [9].

In the present study, we followed the effect of 
LZDP in vivo in this latter murine model, by 
using two in-vivo imaging modalities, planar 
bioluminescence imaging (BLI) and Positron 
Emission Tomography coupled to X-rays com-
puted tomography (PET/CT). BLI is widely used 
to evaluate non invasively antitumor effects of 
treatments in animal models [9, 10]. MicroPET/
CT has also been described as an accurate tool 
to monitor biological effects and effectiveness 
of antitumor treatments in-vivo in animal mod-
els [11, 12]. It is not known if microPET/CT has 
additional value as compared to planar BLI in 
this setting. [18F]FDG Positron Emission Tomo- 
graphy (PET) imaging is routinely used for initial 
staging of III/IV malignant melanoma (detec-
tion of distant metastases), and seems to be 
useful for therapeutic follow-up [13]. Besides 
[18F]FDG, radiolabelled benzamide derivatives 
appear as interesting compounds for sensitive 
detection of pigmented malignant melanomas. 
They exhibit high and specific binding with mel-
anin in melanoma cells and melanocytes [14]. 
Promising results were obtained with these 
benzamide derivatives for both diagnosis and 
therapeutic applications [15]. Clinical trials 

have shown the usefulness of 123I-BZA and 123I-
BZA2 for the detection of melanoma and its 
metastases with high specificity and sensitivity 
[16]. MEL050 is one of the synthetic benza-
mide derived molecules that specifically binds 
to melanin with high affinity. Melanin is highly 
expressed in pigmented melanoma so we and 
others used MEL050 as a PET tracer for this 
tumor type after radiolabelling with F-18 in 
experimental models [17]. Indeed we previous-
ly demonstrated high sensitivity of [18F]ME- 
L050-PET/CT for tumor detection in mice with 
B16F10luc2 Luciferase expressing pigmented 
xenografts and metastases

 
[18].  

In the present study, we evaluated BLI and  
[18F]MEL050-PET/CT for in-vivo non invasive 
assessment of LZDP efficacy in the metastatic 
model of pigmented melanoma.

Methods

Study design

Lung and bone metastases of pigmented mela-
noma were induced by iv injection of 500000 
B16F10luc2 cells in 2 groups of B6-albino mice 
on day 0. The treatments were started 48 h 
after the induction of the model (day 2). Mice of 
group 1 (G1: control group) received 15 doses 
of an inactive peptide (5 mg/kg ip per day, from 
day 2 to day 17); mice of group 2 (G2: treated 
group) received 15 doses of active AAC-11 
inhibiting peptide LZDP (5 mg/kg ip per day, 
from day 2 to day 17). All animals underwent 
two in-vivo imaging procedures at three time 
points: on day 2 (before treatment), then on day 
8, then on day 17. After imaging on day 17, the 
mice were dissected and the number of tumor 
lesions (black nodules) was counted.

All animal experiments were performed in 
accordance with European Guidelines for Care 
of laboratory Animals (2010/63/EU) and were 
approved by the Animal Ethics Committee of 
Paris Nord.

Peptides

Peptides were synthesized by Proteogenix (St- 
rasbourg, France) and were > 95% pure as 
determined by HPLC and mass spectrographic 
analysis. Active peptide is called LZDP. Inactive 
peptide is a variant of the active one but with 
no biological activity.
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Cell cultures

The B16-F10-luc2 cells (murine melanoma ce- 
lls, Caliper life sciences, USA) were kindly pro-
vided by Dr. Marie Dutreix (Institut Curie, Fr- 
ance). Cell cultures were maintained as mono-
layers in RPMI 1640 (Gibco, Cergy Pontoise, 
France) medium containing 10% heat-inactivat-
ed Fetal Bovine Serum (Gibco) and antibiotics 
(100 mg/mL streptomycin and 100 mg/mL 
penicillin; Gibco). The cells were grown at 37°C 
in a humidified incubator containing 5% CO2.

Animal model

Metastases of pigmented melanoma were 
induced by injection of 0.5×106 B16-F10-luc2 
cells in 100 µL of PBS into the lateral tail vein of 
7 weeks old B6-albino mice (n=6 per group), as 
previously described [18].

Bioluminescence imaging

Planar BLI was performed as previously de- 
scribed using the IVIS Spectrum imaging sys-
tem (Perkin Elmer) (n=12) [5]. Intra-peritoneal 
injection of luciferin (15 mg/mL, 0.2 mL) was 
performed under anesthesia with isoflurane/
oxygen, 2.5%. Fifteen minutes later the mice 
were placed in the IVIS chamber for imaging. 
Anesthesia was continued during the proce-
dure with 2% isoflurane/oxygen introduced via 
a nose cone. Planar anterior images were 
acquired with 300 s exposure time, which did 
not induce signal saturation (the acquisition 
system comprises a warning message when 
signal saturation is reached).

MicroPET/CT

[18F]MEL050 radiosynthesis: Radiosynthesis  
of [18F]MEL050 was performed as previously 
described [18].

Briefly it was performed on an AllInOneTM syn-
thesis module using an in-house reaction 
sequence, using one-step bromine-for-fluorine 
nucleophilic heteroaromatic substitution, in- 
spired by previous publications [19, 20].

The aqueous [18F]fluoride target solution was 
loaded on a QMA (Pre-conditioned Sep-Pak® 
Light QMA cartridge, ABX). The concentrated 
[18F]fluoride was eluted into the reactor using a 
K2CO3 (3 mg) and Kryptofix (K222, 15 mg) 
mixed solution (1 mL, CH3CN/H2O, 80:20, v/v). 

The solvents were evaporated under reduced 
pressure at 110°C for 7 min. To the dry residue 
containing the K222/potassium [18F]fluoride 
complex was added the bromo precursor (2 
mg) in DMF (1 mL) and the mixture was heated 
and maintained at 150°C for 6 min. After cool-
ing, the HPLC mobile phase (2.5 mL) was added 
to the reaction mixture. The resulting solution 
was injected onto semi-preparative HPLC sys-
tem. The fraction containing [18F]MEL050, 
associated to a well-defined radioactive peak 
was collected at 10-12 min. The collected frac-
tion was diluted with 20 mL of water, and the 
resulting solution passed through a C18 car-
tridge (Sep-Pak® Plus C18 environmental, 
Waters). The cartridge with radioactive product 
retained was washed with water (10 mL) before 
being eluted with 1 mL of ethanol and then 10 
mL of saline. The radiotracer solution was final-
ly passed through a 0.22 μm Millipore filter into 
a sterile vial for in-vivo experiments.

The radiochemical and chemical purity, stability 
and specific activity measurements were per-
formed by analytical HPLC. The specific activity 
of the radiotracer was assessed by measure-
ment of the radioactivity injected and the 
MEL050 concentration in the sample, derived 
from the UV detection. The identity of the 
labeled compound [18F]MEL050 was confirmed 
by co-injection with a non-radioactive standard 
of MEL050. The MEL050 concentration in the 
radioactive sample was obtained using the 
UV-peak area ratio between the radioactive 
product and the standard solution.

[18F]MEL050-PET/CT imaging

PET/CT imaging was performed as previously 
described using Inveon PET/CT scanner 
(Siemens Medical Solutions) designed for small 
laboratory animals [18]. Mice were anesthe-
tized (isoflurane/oxygen, 2.5% for induction at 
0.8-1.5 L/min and 1.5% at 0.4-0.8 L/min there-
after) during injection of [18F]MEL050 (7.3±0.6 
MBq) in a volume of 0.15 mL via the tail vein, 
and during PET/CT acquisitions.

Mice were kept in standby for 1 hour after 
radiotracer injection, then were re-anesthetized 
and placed in the PET camera in prone position 
under isoflurane anesthesia and respiratory 
monitoring for a 20 min-duration static PET 
acquisition. Then a 10 min-duration CT acquisi-
tion was performed for attenuation correction 
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of PET images and anatomic localization of PET 
hot spots, according to the methodology 
described by Denoyer et al.

 
[17].

The spatial resolution of Inveon PET device  
was 1.4 mm full-width at half-maximum at the 
center of the field of view. Images were recon-
structed using a 2-D ordered subset expecta-
tion maximization (Fourier rebinning/2-D OS- 
EM) method including corrections for scanner 
dead time, scatter radiations and randoms. 

Data analysis

BLI and PET/CT images were visually assess- 
ed (number of visible hot spots). Then quantita-
tive analysis of PET/CT images was performed 
by drawing volumes of interest involving the 
whole lungs and extra-pulmonary hot spots for 
quantification of radiotracer uptakes in tumor 
sites.

All values of radioactivity concentrations were 
normalized by the injected dose and express- 
ed as percentage of the injected dose per g of 
tissue (%ID/g). These %ID/g in volumes of inter-
est (right and left lungs, extra-pulmonary hot 
spots) were obtained on 20 min duration static 
acquisition images performed 1 hour after 
injection. They were analyzed using In- 
veon Research Workplace 4.2 software. The 
software calculates %ID/g in each voxel of  
the volumes of interest drawn on the images. 
The mean and max %ID/g values obtained in 
the volumes of interest (in each 20 minutes 
duration static acquisition image) were consid-
ered for quantitative analysis as performed 
with standardized uptake value (SUV) in 
patients.

Statistical analysis

Data are presented as mean ± SD: Statistical 
analysis was performed using Graphpad prism 
5 version 5.0 software. Wilcoxon signed-rank 
test was used to compare the number of 
tumors, bioluminescence intensity (photon/s/
cm2/sr) as well as mean and max %ID/g of [18F]
MEL050 in tumor sites obtained in untreated 
and treated groups on day 2, day 8 and day 17. 
A significance value of P<0.05 was used.

Results

All the mice were kept alive during the whole 
procedure and underwent planar BLI. For tech-
nical reasons (failure of intraveinous radiotrac-
er injection), 4 of 6 mice per group underwent 
[18F]MEL050-PET/CT imaging.

[18F]MEL050 was produced in greater than 
99% radiochemical purity, the activity concen-
tration varied with the range of 0.91-1.95 GBq/
ml. The specific activity was within the range of 
177-325 GBq/µmol and the radiochemical puri-
ty was maintained at > 98% over 6 h in saline.

On day 2, before treatments, all BLI and PET/CT 
images were visually negative in the two groups.

After 7 doses (on day 8), BLI detected 8 tumor 
sites in 4/6 mice of G1 vs 4 tumor sites in 3/6 
mice of G2 (NS): 5 lung lesions, 1 mandibular 
and 2 in the flanks for G1, 1 lung lesion and 3 in 
the flanks for G2 (Figure 1). CT images revealed 
1 lung nodule (0.5 mm) in 2/4 mice of G1 and 
in 2/4 mice of G2. PET/CT images were nega-
tive on visual analysis (no visible hot spot). 
Mean %ID/g of [18F]MEL050 in the lungs was 
0.94±0.15 in G1 vs 0.80±0.13 in G2 (NS). Max 
%ID/g of [18F]MEL050 in the lungs was 
1.85±0.26 in G1 vs 1.69±0.42 in G2 (NS) 
(Figure 2).

After 15 doses (on day 17), BLI detected 17 
tumor sites in 5/6 mice of G1 vs 10 in 4/6 mice 
of G2 on day 17 (NS): 11 lung lesions, 1 man-
dibular, 5 in the flanks for G1, 5 lung lesions 
and 5 in the flanks for G2 (Figure 1). PET/CT 
detected 17 tumor sites in 4/4 mice of G1 vs 
14 in ¾ mice of G2 (NS). It missed 1 lung lesion 
seen on BLI and discovered 5 tumor sites not 
seen on BLI (4 lung nodules and 1 bone metas-
tasis). Figure 2 shows a deep infra-millimetric 
lung tumor seen on PET/CT imaging and not 
detectable with BLI. PET/CT allowed precise 
localization of extra-pulmonary lesions which 
corresponded to lymph nodes, mandibular and 
femoral bone tumor lesions.

Tumor amounts measured on BLI imaging were 
not often concordant with those evidenced on 
PET/CT. For example in Figure 3 a small femo-

Figure 1. Bioluminescence IVIS images and lungs ex-vivo. A: BLI of control group on day 8; B: BLI images of control 
group on day 17. C: BLI of treated group on day 8; D: BLI images of treated group on day 17. E: Extracted lungs of 
control group (top) and of treated group (bottom); tumor lesions appear as black nodules.
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ral bone tumor evidenced on PET/CT appeared 
very strong and large on BLI. BLI signals 
(Photons/sec/cm2/sr) in the lungs were signifi-
cantly lower in G2 than in G1 on day 17 
(29153±32096 vs 139328±94435, P<0.02), 
but the difference was not significant when all 
lung and extrapulmonary tumor lesions were 
considered (211907±269219 vs 256217± 
269219, NS) (Figure 4 right). Conversely mean 
%ID/g of [18F]MEL050 was significantly lower in 
G2 than in G1 in the lungs (0.97±0.13 vs 
1.37±0.23 P<0.001), and also when all lung 
and extra-pulmonary lesions were considered 
(1.19±0.38 vs 1.81±1.38 P<0.05) (Figure 4 
left). Max %ID/g was not significantly lower in 
G2 than in G1: 3.03±2.17 vs 4.94±4.38 (NS) in 
the lungs, and 3.35±2.61 vs 4.82±4.77 (NS) in 
lung and extra-pulmonary lesions.

On day 17, ex-vivo examination confirmed lower 
number of black tumors in the treated group 
than in the control group: 14±11 vs 39±26, 
P<0.05. Most lesions were found in the lungs 
(Figure 1).

Discussion

In this study performed in a small number ani-
mals, BLI, micro [18F]MEL050-PET/CT and ex-

vivo examination retrieved lower tumor involve-
ment in the treated group than in the control 
group. But the difference reached statistical 
significance only on PET/CT imaging and on ex-
vivo examination. Quantification of lumines-
cence was not relevant in this model. PET/CT 
allowed precise localization of extra-pulmonary 
lesions.

In preclinical studies, the evaluation of new 
antitumor therapies is classically based on ex-
vivo counting and histobiological characteriza-
tion of tumors at the end of therapy courses. 
Non-invasive in-vivo imaging methods can also 
be used during therapeutic courses in this 
setting.

In mice models grafted with genetically modi-
fied luciferase expressing lineages of tumors, 
the most widely in-vivo imaging method used is 
BLI, which is based on the detection of light 
emission induced in tumor cells by the action of 
transgenic luciferase on ip injected substrate 
luciferin [9, 10, 21].

PET/CT is of interest in clinical practice for lon-
gitudinal monitoring of antitumor therapies 
especially in lymphomas, as a marker of treat-
ment efficacy at the end of the therapeutic 

Figure 2. Treated mouse with negative BLI and positive [18F]MEL050 PET/CT on day 
17. (A) Negative BLI; (B) PET/CT, axial view of the lungs; (C) PET/CT, frontal view; (D) 
PET/CT, sagittal view. The tumor in the right lung is visible inside the circle on the 
three views (B-D).



MicroPET for therapy evaluation

403 Am J Nucl Med Mol Imaging 2018;8(6):397-406

course [22, 23], and as an early predictor of 
treatment efficacy after 1 or 2 cycles of chemo-
therapy [24]. PET/CT is also of interest for treat-

ment response assessment and radiation ther-
apy personalization in lung cancers [25]. More 
recently microPET/CT has also been used for 

Figure 3. Example of BLI and [18F]MEL050 PET/CT imaging in a treated mouse on day 17. A: BLI showing lesions in 
both lungs and in the right and the left flanks; B: PET/CT: axial, frontal and sagittal views of the tumoral lymph node 
(inside the circle) corresponding to the lesion of the right flank on BLI (arrow); C: PET/CT: axial, frontal and sagittal 
views of right femur bone metastasis (inside the circle) corresponding to the lesion of the left flank on BLI (arrow): 
BLI signal overestimates the size of this lesion; the lesion in the left lung is visible on PET/CT (arrow) whereas that 
in the right lung (visible on BLI) is not detected with PET/CT.

Figure 4. PET and BLI quantification in all tumor sites on days 2, 8 and 17 in control (G1, black rectangles, n=4) and 
treated (G2, white rectangles, n=4) groups. Left: Mean %ID/g, significantly lower value after 15 doses in G2 than in 
G1. Right: Photons/sec/cm2/sr, no significant difference between groups at any time.
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longitudinal follow-up of various tumor types in 
murine models [11, 12, 26-31], for in-vivo eval-
uation of tumor expansion/spreading and/or 
biological characterization.

We previously demonstrated that [18F]MEL050-
PET/CT is highly sensitive for tumor detection in 
murine models of pigmented melanoma xeno-
grafts and lung metastases [5]. In the present 
study we evaluated BLI and [18F]MEL050-PET/
CT for LZDP anti-tumor effect assessment in 
the latter metastatic model.

Photon emissions during luminescence and 
positron emission have different energy char-
acteristics: visible light low energy photons for 
bioluminescence imaging, very high energy 
photons for PET imaging. Therefore lumines-
cent photons have a very small course before 
they are entirely absorbed in the animals, 
whereas PET emitters’ high energy photons 
almost don’t interact with animal body before 
detection. This can explain the case illustrated 
in Figure 2 of a deep and very small lung tumor 
visible on PET images but not detected with 
BLI. Conversely in a small bone tumor of the 
knee precisely assessed on PET/CT (Figure 3), 
BLI signal was very intense and large, overesti-
mating the size of the tumor. Overall the inten-
sity of BLI signals was inversely proportional to 
the depth of the tumor in the mouse body, and 
not relevant for tumor amount determination. 
These findings have previously been reported 
in a murine model of lung inflammation [10]. 
Tomographic luminescence imaging systems 
are now evaluated with the aim to recover BLI 
deep signals inside the mouse body, neverthe-
less with persistent difficulties regarding quan-
tification [32, 33].

On the other hand, partial volume effect reduc-
es the sensitivity of detection of PET/CT for very 
small lesions. The spatial resolution of our sys-
tem being 1.4 mm, we could not visualize infra-
millimetric tumor lesions in the lungs on day 8 
(only 4 lung nodules sized 0.5 mm were detect-
ed thanks to the CT). Conversely on day 17 PET 
detected 4 tumor sites more than BLI imaging, 
since the lesions reached at least 1 mm in size. 

However PET/CT quantification of %ID/g could 
affirm lower tumor involvement in the treated 
group as compared to the control group on day 
17, which was confirmed by ex-vivo counting of 
the tumors. Whereas the difference between 
the number of lesions in G1 and G2 did not 

reach significance because of much higher 
standard deviations. So in this study performed 
in a small number of animals, [18F]MEL050-
PET/CT detected significant therapeutic effect 
of LZDP earlier than BLI. This is of interest to 
reduce the number of animals used and to 
shorten the therapeutic protocols.

Other PET radiotracers than [18F]MEL050 could 
be used especially [18F]FDG which is used for 
therapy monitoring of cancers in patients [21, 
23-25]. We chose [18F]MEL050 because [18F]
MEL050 uptake in pigmented melanoma is cor-
related to the number of cancer cells. So [18F]
MEL050-PET/CT signals represent the same 
entity than BLI, ie cancer cells amount. Also in 
our previous study comparing [18F]FDG PET/CT 
and [18F]MEL050-PET/CT in the same animal 
model, despite %ID/g of [18F]FDG in lung tumors 
was comparable to that of [18F]MEL050 
(3.20±2.43 vs 2.98±1.93, NS), those lesions 
were  more visible with [18F]MEL050 than with 
[18F]FDG because of lower non-specific back-
ground activity (0.27±0.04 vs 1.64±0.27, P< 
10-5) [18]. Moreover the use of [18F]FDG impos-
es to verify that changes in glucose uptake  
by the tumors are related to slower growth. 
Indeed, early decrease in glucose metabolism 
may not always be predictive of treatment effi-
ciency [12].

Limitation of the study

Six animals per group were planned in the study 
design. This number was reduced because IV 
injection of the radiotracer failed in 2 mice per 
group. However the difference between groups 
on PET/CT reached statistical significance and 
the therapeutic effect of the peptide could be 
affirmed before sacrifice. Ex vivo quantitative 
biodistribution of [18F]MEL050 by organs and 
tumors counting after excision was not per-
formed. However we estimated from previous 
work in our laboratory that we could rely on the 
quantitative data obtained from in vivo PET 
images since these latter are highly correlated 
to ex vivo counting (quasi no attenuation with 
positron emitters). Also the purpose of this 
study was in vivo imaging reliability to decide 
when to stop the experiment.

Conclusion

In this study performed in a small number of 
mice with metastatic pigmented melanoma, 
[18F]MEL050-PET/CT quantification allowed to 
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affirm non-invasively significant anti-tumor 
effect of LZDP therapy whereas BLI imaging did 
not. BLI quantification was not accurate 
because of deep localization of the lesions. 
Also, PET/CT allowed precise localization of 
tumor lesions. So we conclude that PET/CT 
imaging is useful to reduce the number of ani-
mals and to shorten therapy evaluation experi-
ments in our model, as well as in metastatic 
models grafted with cells not transfected with 
luciferase gene.
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