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SUMMARY

Introduction: Scintigrafic imaging of infection and inflammation is of special interest
in nuclear medicine diagnostic of infectious or inflammatory diseases. For this pur-
pose various radiolabelled compounds have been explored.

The aim: The aim of this study was to find out whether *™Tc-PYP posses capability to
bind to Staphylococcus aureus, and possibilities for its use in bacterial infection and
inflammation not only in non-specific way.

Methodology: *™Tc-PYP has been used for imaging infective and non-infective skel-
etal diseases. Protein binding, lypophilicity measurements and in vitro binding to
viable and dead bacteria of *"Tc-PYP with 3 different concentrations of sodium py-
rophosphate decahydrate were studied. Wistar rats were used in all biodistribution
evaluations.

Results: All *Tc-PYP samples were on high radiochemical purity, with high protein
binding and hydrophilic character. In vitro investigations have shown that the uptake of
9mTc-PYP to Staphylococcus aureus was depended on concentration of pyrophosphate
decahydrate in the samples. Thus the highest uptake to viable Staphylococcus aureus
(>30 %) was obtained in the sample with 0.10 mg pyrophosphate decahydrate/1 ml.
The in vivo investigation results on rats shown increased radioactivity in the infected
thigh muscle (T/NT>2.3) and intensify bone uptake (5.4 + 6.9 % ID/g).

Conclusion: Considering that the diagnosis of bone or joint infection remains a chal-
lenging problem, it is obvious how important is to investigate whether *™Tc-PYP could
be used as a specific agent for bacterial infection in the axial skeleton.
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INTRODUCTION

Scintigrafic imaging of infection and in-
flammation is of special interest in nuclear
medicine diagnostic of infectious or inflam-
matory diseases. For this purpose various ra-
diolabelled compounds have been explored

[1-4]. The main goal of these investigations
was to find out some compound labelled with
technetium which had also capability to dis-
tinguish infection from sterile inflammation.
Among the labelled compounds, white blood
cells (leukocytes) labelled with indium-111
or technetium-99m, by use of *™Tc - hexam-
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ethylpropylene amine oxime (**"Tc-HMPAO)
could be useful in infection diagnostic in clini-
cal practice [5-8]. Recently, a new radiophar-
maceutical *™Tc-ciprofloxacin has been de-
veloped [9-12]. Compared with radiolabelled
leukocyte scintigraphy, *™Tc-ciprofloxacin
scintigraphy supposes to be clinically more ef-
fective and specific for bacterial infection [8],
but the reliability of its use is still in the phase
of investigation.

Perez et al. [13] proposed *™Tc-Sn

complex of pyrophosphate (*™Tc-PYP) for
skeletal imaging soon after Subramanian et
al. [14, 15] demonstrated that stabile complex
formed between *™Tc and linear polyphos-
phates localised in skeletal lesion in higher de-
gree than in normal bone. Some new *™Tc-Sn
complexes of polyphosphates as: ethane-1-hy-
droxy-1, 1-diphosphonate (EHDP), methylene
diphosphonate (MDP) and 2,3-dicarboxy-pro-
pane-1, 1-diphosphonic acid (DPD) were pro-
posed later as better agents for bone imaging,
although the mechanisms of their localisation
in skeletal was not completely understood
[16]. Meanwhile, *™Tc- PYP was used for vi-
sualization of acute myocardial infarction, for
in vivo labelling of red blood cells (with *™Tc)
for radionuclide ventriculography and blood
pool scintigraphy [17].
The aim of this study was to find out whether
#mTe-PYP posses capability to bind to Staphy-
lococcus aureus, and possibilities for its use in
bacterial infection and inflammation not only
in non-specific way.

MATERIAL AND METHODS

9mTe-(Sn)-pyrophosphate was prepared by in
vitro labelling with technetium. Three millili-
ters of **"Tc as Na*"TcO, elute from **Mo/*"Tc
generator (“Vinca” generator) were added to
tin (II)-complexes of pyrophosphate obtained
in lyophilised form. Pyrophosphate solutions
were prepared with three different concentra-
tions of sodium pyrophosphate decahydrate
(Na4P207¢10 H20, p.a. Fluka, Switzerland)
and stanochloride dihydrate (SnCl22H20,
p-a. Merck, Germany) in the following man-
ner:

- PYP/1: 6.71 mg of Na4P207.10 H20 and
1.33 mg SnClI2+2H20 /1 ml;

- PYP/2: 1.02 mg of Na4P207.10 H20 and
0.20 mg SnCl2¢2H20/1 m;

- PYP/3: 0.10 mg of Na4P207.10 H20 and
0.02 mg SnCl2.2H20/1 ml.

Hospital Pharmacology. 2015; 2(3):283-290

The samples were prepared un-
der the same conditions and with the same
pH=5.0+5.5. A routine quality control of the
radiochemical purity of all batches was done
before their use. In this purpose the ascending
paper chromatography (Whatman N°1) with
80 % methanol and silica-gel plates (Merck)
with 0.9 % NaCl (p.a. Merck) were used.

Protein binding - The standard
trichloracetic acid (TCA) precipitation meth-
od for determining the percentage of *™Tc-
PYP/1 and *™Tc-PYP/3 bound to proteins was
used [18]. 0.1 ml of the labelled compound was
added to 1.5 ml of 12 % human albumin (12
% HA, National Blood Transfusion Institute,
Belgrade) and termostated at 37°C for differ-
ent time intervals. After incubation period,
3 ml 20 % w/v trichloracetic acid was added.
Precipitate was separated from the solution by
centrifugation (three times, 5 min, 3000 g) and
rinsed with 0.9 % NaCl (saline). The radioac-
tivity of both phases (total *™Tc) was measured
separately in y-counter with Nal (T1) detector.
The radioactivity bound to HA was expressed
in percent to total radioactivity of *™Tc.

Lipophilicity measurements - All li-
pophilicity measurements for ***Tc-PYP were
done by solvent extraction method with n-
octanol equilibrated with 0.15 mol dm™ phos-
phate bufters, pH=3+7 [19]. The 50 ul samples
of *™Tc-PYP/1 and *"Tc-PYP/3 (~74 kBq)
were added to each of duplicate test tubes con-
taining 1050 pl phosphate buffer. After mixing
100 pl was removed from the test tubes (la-
belled “A ”). Than exactly 1000 pl of I-octanol
was added and after wortexing of each tube for
1 min and centrifugation at 3000 g for 5 min,
100 ul sample from aqueous phase was re-
moved (labelled “A,”). Samples A and A were
counted in gamma counter and distribution
coeflicients were calculated using equation:

cpmorganic  Aj;—A,

total cpm A,

where cpm means counts per minute. All mea-
surements were performed at room tempera-
ture.

In vitro bacteria binding assay - In
vitro binding of *™Tc-pyrophosphate to vi-
able bacteria was investigated using S. aureus
ATCC 25923 (approximately 2x10° CFU/ml,
CFU- colony forming units). Under the same
conditions in vitro binding to dead bacteria
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was study. In this purpose a vial with viable
S. aureus was heated in steam (autoclaving) at
120°C under 101.325 kPa (1 Atm) for thirty
minutes. After that the samples were plated
directly on surface of suitable growth media to
confirm the dead of bacteria. The survival of
bacteria was estimated by counting the colo-
nies 48 hours and 4 days after incubation at a
temperature of 37°C. As there was no grown of
bacteria on incubated media, the samples were
used for in vitro binding assay.

For examination the following sam-
ples were prepared:

- 0.5 ml (~74 MBq) of *™Tc-PYP (PYP/1,
PYP/2 or PYP/3) with 1 ml suspension of bac-
teria in saline;

- 0.5 ml of *Tc-PYP (PYP/1, PYP/2 or PYP/3)
with 1 ml saline;

- 0.5 ml **TcO,- with 1 ml suspension of bac-
teria in saline;

- 0.5 ml *"TcO,- with 1 ml saline;

- 0.5 ml **TcO,-, 0.5 ml Sn (II) (2.66 mg/ml)
with 1 ml suspension of bacteria in saline;

- 0.5 ml 99mTcO,-, 0.5 ml Sn (II) (2.66 mg/ml)
with 1 ml saline.

The samples were incubated one
hour at 37°C and then centrifuged for 15 min
at 3000 g. The supernatant was removed and
the radioactivity in the tubes was determined
in a gamma counter. The radioactivity related
to pellets was expressed as:

Average = (the radioactivity in pellet/Total) « 100

where Total means total radioactivity in pre-
pared *Tc-PYP standards. The percentage
binding of pyrophosphate to bacteria was
the difference of the above: A -A, where
A =(Average), was radioactivity related to bac-
teria and A =(Average) radioactivity related to
saline. All measurements were performed at
room temperature, three times in duplicate for
each value.

In vivo bacteria binding assay — Male
white Wistar rats (four weeks old, 100g) were
used as a model in all animal studies. The sus-
pension containing S. aureus (0.3 ml, ~2x10*
CFU/ml) was injected into the right thigh
muscle of the rats. Twenty four or forty eight
hours later, 0.1 ml of *™Tc-PYP/3 (~74 kBq)
was injected via the tail vein. 1 or 4 hours after
the injection of *™Tc-PYDP, the rats were sac-
rificed and biodistribution was determined.
Samples of infected thigh muscle, contralat-
eral normal thigh muscle, bone (femur) and

blood were weighted and radioactivity was
measured in gamma counter. The radioactiv-
ity of other organs was measured too. The re-
sults were expressed as the percentage uptake
of injected dose per gram of tissue (% ID/g) or
per organ (% ID/organ), the infected-to-nor-
mal thigh muscle ratio and the infected thigh
muscle-to-blood ratio. In the same time the bi-
odistribution of *™Tc-PYP/1 and **Tc-PYP/3
was examined in control group of animals. Six
animals were used for each of the experiment.
All animal experiments were carried out in
compliance with United Kingdom Biological
Council’s Guidelines on the Use of Living Ani-
mals in Scientific Investigations, 2™ edn.

Statistical analysis — All data were ex-
pressed as means + standard deviation (SD).
The statistical analysis of biodistribution
evaluation results was performed by One-way
analysis of variance (ANOVA) and Indepen-
dent t-test (at significance levels of 0.01 and
0.05) to determine the significance in the dis-
tinction between different groups.

RESULTS

All three different preparation of PYP (PYP/1,
PYP/2 and PYP/3) labelled with *™Tc were of
high radiochemical purity (>95 %). Consider-
ing that in vitro bacteria binding experiments
were performed with *™Tc-PYP prepared with
three different concentrations of Na,P,0_10
H,O and SnCl,+2 H,O, the influence of their
concentrations on protein binding and lypo-
philicity results were investigated too. The re-
sults were presented in Table 1 and Table 2.

Time (min)

Radiopharmaceuticals

20
84.88+0.23
84.73+0.56

60
88.91:0.48
83.34x0.31

9 TC-PYP/1
9 Tc-PYP/3

The protein binding measurements
have shown that the differences in concentra-
tion of pyrophosphate did not influence on
protein binding measurement results. *™Tc-
PYP/1 and *™Tc-PYP/3 both exhibited high
level of binding for HA, which was in accor-
dance with literature data [20]. The lypophi-
licity measurement results have shown that
#mTc-PYP possessed hydrophilic behavior in-
dependent on formulations and pH.

The organ distribution results of
#mTc-PYP/1 and *™Tc-PYP/3 in control group

Table 1. The percentage of pro-
tein binding (%) of *™Tc-PYP/1

and *"Tc-PYP/3
(12% HA, TCA- method, 370)

Values represent the means+SD,

(n=6)
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Table 2. n-Octanol-buffer dis-
tribution coefficients (Kd) of
9mTc-PYP/1 and *™Tc-PYP/3

Values represent the means+SD
(n=6)

Table 3. Biodistribution results
of *™Tc-PYP/1 and *™Tc-PYP/3
in control group of animals,
sacrificed 60 min after i.v. ap-
plication of radiopharmaceuti-
cals

Values are expressed as
meansSD (n=6) of the percent
injected dose per organ or * per
g of organ.

The symbol represents statisti-
cal significance:

a-represents comparison be-
tween groups *™Tc-PYP/3 and
“mTc-PYP/1 at the p < 0.01
level;

b-represents comparison be-
tween groups *™Tc-PYP/3 and
“mTc-PYP/1 at the p < 0.05
level.
(ANOVA and
test)

independent t-

Table 4. In vitro binding of
#mTc-PYP, Sn (Il) + *"TcO,- and
#mTcO,- to viable S. aureus

Ab = Average of bacteria = (the
radioactivity of Pellet/Total)
x100 for tubes with bacteria.
As = Average of saline = (the
tadioactivity of Pellet/Total)
x100 for tubes with saline.

The symbol represents statisti-
cal significance:

a-represents comparison be-
tween group *"Tc-PYP/2 and
its control group at the p < 0.01
and p < 0.05 levels;
b-represents comparison be-
tween group *"Tc-PYP/3 and
its control group at the p < 0.01
and p < 0.05 levels.

(ANOVA and independent t-
test)

Hospital Pharmacology. 2015; 2(3):283-290

pH

3.0 4.0 5.0 6.0 7.0
#mTc-PYP/1 0.018+0.003 0.040+0.002 0.040+0.003  0.053+0.004  0.066+0.004
#mTc-PYP/3 0.087+0.006 0.040+0.003 0.060+0.004  0.073+0.005 0.063+0.004

of animals were presented in Table 3. The in-
fluence of pyrophosphate concentration on in
vivo behavior of *™Tc-PYP in control, non-
treated group of rats was confirmed. There was
statistically significant difference in organ up-
take for: lungs, liver, kidneys, intestine, bone,

Radiopharmaceuticals

Organ

#mTc-PYP/1 %mTc-PYP/3
Lungs 0.128+0.011 0.294:0.0342°
Liver 22.594+2.976 2.067+0.2732°
Spleen 0.462+0.135 0.174+0.0802
Kidneys 1.423+0.248 11.713£1.7302°
Stomach 0.450+0.357 0.335+0.191
Intestines 1.963+0.545 5.231+0.1542>
Bone* 4.261+0.319 3.002+0.0132>
Thigh muscle*  0.038+0.012 0.084:0.009°
Blood* 0.158+0.032 0.565+0.0072°

thigh muscle and blood (ANOVA and inde-
pendent t-test, at significance levels of 0.01
and 0.05). There was statistical difference for
spleen only at significance level 0.05 for both
tests, but there was no statistical difference
for stomach (at significance levels of 0.01 and
0.05). It was obvious that if the concentration
of PYP was higher, accumulation in liver had

been the significantly enhanced, but signifi-
cantly reduced kidneys uptake.

In Table 4 in vitro binding to viable
bacteria for *™Tc-pyrophosphate, as well as
#"TcO,- and mixture of **Tc and Sn (II) were
presented. These results pointed at significant
influence of the concentration of PYP and Sn
(II) on *™Tc-PYP uptake to bacteria. While
samples of *™Tc-PYP with considerable con-
centration of Na,P,O.«10H,0 and SnCl,«2H,O
(*™Tc-PYP/1) have shown negligible bacteria
uptake, *™Tc-PYP/3 uptake to bacteria was
high. Statistical analysis confirmed these sig-
nificant differences in bacteria uptake (ANO-
VA and t-test, at both level: p<0.01 and p<0.05).
There was not bacteria uptake to **TcO,-. In
vitro uptake of tin (II)-*"TcO,- mixture was
extremely high for both groups of tubes, with
or without bacteria. The reason for this was
well known hydrolysis of tin (II) in water so-
lutions and forming of colloid [21]. Therefore,
tin (II) colloid could be labelled with *™Tc and
after centrifugation of the mixtures, it settled
at the bottom of the tubes.

In Table 5 in vitro binding results
of *™Tc-PYP/1, *™Tc-PYP/3 and *°"TcO - to
dead bacteria were presented. These results
have shown that there was no bacteria uptake

Samples Average % binding A-A,
2x108 bacteria in 1 ml saline + 0.5 ml *™TcO,- AP 0.01+1.12 01010

1 ml saline + 0.5 ml *™TcO,- A 0.01+0.70

2x10° bacteria in 1 ml saline + 0.5 ml Sn (Il) + 0.5 ml *"TcO,- AP 89.89+96.40 Lo

1 ml saline + 0.5 ml Sn (Il) + 0.5 ml *"TcO,- A 90.33:92.76

2x108 bacteria in 1 ml saline + 0.5 ml *™Tc-PYP/1 AP 1.26+2.89 0:0.88

1 ml saline + 0.5 ml *"Tc-PYP/1 A 1.30+2.01

2x108 bacteria in 1 ml saline + 0.5 ml *™Tc-PYP/2 AP 10.25+13.76° e @
1 ml saline + 0.5 ml *™Tc-PYP/2 A 1.97+2.74

2x108 bacteria in 1 ml saline + 0.5 ml *"Tc-PYP/3 A 37.50+51.30° 31153933
1 ml saline + 0.5 ml *™Tc-PYP/3 A 6.35:11.97

of ®"Tc-PYP to killed bacteria.

As bacteria uptake of *™Tc-PYP/3
by S. aureus was the highest, in vivo behav-
ior of only this formulation was examined in
infected group of animals. In both in vitro
and in vivo bacteria assays, the ratio between
concentration of PYP or Sn (II) and bacteria

number, were almost equal. The organ distri-
bution results of *"Tc-PYP/3 in animals in-
fected during different time and sacrificed 60
or 240 min after injection were presented in
Table 6. A statistical analysis of the results for
control group of animals and animals infected
24 h and sacrificed 60 min after application
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Samples

Dead bacteria in 1 ml saline + 0.5 ml *"TcO,-

1 ml saline + 0.5 ml *"TcO,-

Dead bacteria in 1 ml saline + 0.5 ml *™Tc-PYP/1
1 ml saline + 0.5 ml *™Tc-PYP/1

Dead bacteria in 1 ml saline + 0.5 ml *™Tc-PYP/3

1 ml saline + 0.5 ml *"Tc-PYP/3

of *Tc-PYP/3 has shown that there was sig-
nificant statistical difference at both levels of
significance for spleen, kidneys, stomach, in-
testine, bone, infected thigh muscle and blood.
There was no difference for lungs, liver as well
as non-infected thigh muscle. The statistical

24 h after infection

Time after administration of *mTc-

Average % binding
AP 0.01+0.56
As 0.01+0.70
AP 1.40+2.70
0.10+0.69
A 1.30+2.01
AP 6.54:7.63
A 6.35:11.97

analysis of the results for control group of ani-
mals and animals infected 24 h, but sacrificed
240 min after application of ***Tc-PYP/3 has
shown that there was significant statistical dif-
ference at both levels of significance for lungs,
liver, kidneys, bone, infected thigh muscle and

48 h after infection

Time after administration of *™Tc-

PYP/3 (min) PYP/3 (min)
60 240 60 240
Lungs 0.237+0.033 0.145+0.014°< 0.142+0.024 0.123+0.030
Liver 1.919+0.103 0.813+0.024°< 0.856+0.024 0.804:0.033
Spleen 0.086+0.0372 0.135+0.062 0.067+0.015 0.070+0.023
Kidneys 6.959+0.2552 4.782+0.432°¢ 4.832+0.557 4.873+0.169
Stomach 0.168+0.024° 0.450+0.064¢ 0.150+0.033 0.154+0.053
Intestines 3.74810.626° 4.215+0.866 2.142+0.344 3.528+0.438¢
Bone* 5.386+0.450° 6.340+0.280°¢ 6.542+0.397 6.913+0.204
Infected thigh muscle* 0.177+0.0192 0.273+0.020°¢ 0.223+0.024 0.402+0.033¢
Non-infected thigh muscle*  0.076+0.009 0.071:0.012 0.085+0.007 0.094:0.003
Blood* 0.3740.032 0.230+0.022°< 0.361+0.047 0.263+0.034¢

blood, but there was no statistical difference
for spleen, stomach, intestine and non-infect-
ed thigh muscle. If two groups of animals in-
fected 24 h, but sacrificed in different time was
compared, it could be seen that there was sig-
nificant statistical difference at both levels of
significance for lungs, liver, kidneys, stomach,
bone, infected thigh muscle and blood, but
there was no statistical difference for spleen,
intestine and non-infected thigh muscle. The
similar statistical analysis for animals infected
48 h was done. The comparisons of the uptake
results for both group of the infected animals
(sacrificed in different time) and control,
non-treated group, have shown that there was
significant statistical difference at both levels
of significance for all organs, except for non-
infected tight. When two groups of infected
animals, sacrificed at different time (60 and
240 min after application of the radiopharma-
ceutical) were compared, it could be seen that
there was no significant statistical difference

at both levels of significance for lungs, spleen,
kidneys, stomach bone and non-infected thigh
muscle. Statistical difference for intestine, in-
fected thigh muscle and blood was confirmed.

The comparisons of the thigh muscle
and bone uptake for infected and non-infected
animals (control group) were of special inter-
est. The results point at significant difference

Time after administration of

Time 99m e :

after Tc-PYP/3 (min)

infection 60 240

(h) T/NT T/B T/NT T/B
ratio ratio ratio ratio

24 2.329 0.473 3.845 1.187

48 2.623 0.618 4.277 1.529

in the means at both levels of significance. The
higher percentage of radioactivity in the bone
tissue (femur) for infected animals than in
control group of animals could be the conse-
quence of infection site on bone.

Table 5. In vitro binding of
#mTc-PYP and *"TcO,-, to dead
S. aureus (2x10% CFU/ml)

A, = Average of bacteria = (the
radioactivity of Pellet/Total)
x100 for tubes with bacteria

A, = Average of saline = (the
tadioactivity of Pellet/Total)
x100 for tubes with saline

Table 6. Biodistribution results
of *™Tc-PYP/3 in infected ani-
mals

Values are expressed as
meanzSD (n=6) of the percent
of injected dose per organ or
tissue or * per g of organ or tis-
sue

The symbol represents statisti-
cal significance:

a-represents comparison be-
tween group 24h (60 min) and
control group;

b-represents comparison be-
tween group 24h (240 min) and
control group;

c-represents comparison be-
tween groups 24h (60 min) and
24h (240 min);

d-represents comparison be-
tween groups 48h (60 min) and
48h (240min) at the p < 0.01
and p < 0.05 levels

(ANOVA and
test)

independent t-

Table 7. T/NT and T/B ratios of
9mTc-PYP/3, for infected ani-
mals, sacrificed 60 and 240 min
after administration of *mTc-
PYP/3

T/NT ratio - target-to-non tar-
get thigh muscle;

T/B ratio - target thigh muscle-
to-bloodx100 for tubes with
saline.

www.hophonline.org
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There was significant difference at
significance levels of 0.01 and 0.05 (ANOVA
and independent t-test), between the blood
uptake for infected and control group of ani-
mals. Also there was statistically significantly
difference between the blood uptakes in ani-
mals infected for different time.

The infected-to-normal thigh muscle
ratio and the infected thigh muscle-to-blood
ratio were shown in Table 7. As it could be
seen, the obtained results point at increased
radioactivity in infected thigh muscle (T/
NT>2.3). There was some difference in thigh
muscle uptake in dependence on the time
after infection. At significance levels of 0.01
and 0.05 (ANOVA and independent t-test),
the means were statistically significantly dif-
ferent for all treated animals, but T/NT ratio
was higher in 48 hours-infection animals. The
ratio between the target and non-target thigh
muscle obtained 24 h after infection was high-
er in animals sacrificed 4 hour after admin-
istration of *™Tc-PYP than for animals sac-
rificed 1 hour after administration. The same
results were obtained for 48-hours inflection
animals. At the 0.05 as well as 0.01 level, there
was statistically significant difference in thigh
muscle uptake between two groups of treated
animals. There were no significant differences
at the level 0.05 or 0.01 between contra lateral
normal tight in infected animals and tight in
control group of animals.

DISCUSSION

#mTe-PYP has been used successfully for im-
aging skeletal diseases, infective and non-
infective, like osteomyelitis, bone tumors or
metabolic bone diseases [22, 23]. It was used
in radionuclide scanning joint imaging and
evaluation of articular disease [24]. There
were also some attempts to use *™Tc-PYP in
staphylococcal sepsis in whole pelvic osteomy-
elitis [25] and staphylococcus aureus menin-
gitis associated with pyogenic infection of the
sacroiliac joint [26]. These results have shown
that radionuclid scaning with *™Tc-PYP could
be helpful.

As a bone seeking imaging agent
9mTe-PYP is used in imaging infection and
inflammation as non-specific radiopharma-
ceuticals. The main uptake mechanisms of this
agent could be increased vascular permeability
and increased bone metabolisms [27]. Besides
this, the use of *™Tc-PYP for in vitro labelling

Hospital Pharmacology. 2015; 2(3):283-290

of human leukocyte is well known. In infec-
tion and inflammation diseases the response
of leukocytes occurs rapidly. They migrate to
sites of infection by chemotaxis and might be
used to transport radiotracers to the infected
area [27]. As their functional behaviour did not
seem affected by labelling, such *™Tc-labelled
leukocytes might be used for specific infection
and inflammation imaging [28].

In this study we didn't investigate in
what extent *™Tc-PYP bound to leukocytes.
If it was assumed that some percentage of
leukocytes was labelled through *™Tc-PYP in
vivo, such labelled leukocytes could enhance
the uptake of radiotracer in thigh muscle and
bone of infected animals.

On the other hand, in this study the
capability of *™Tc-PYP to bind viable S. aureus
was estimated. It is well known that staphylo-
coccus aureus is the leading cause of osteomy-
elitis and the presence of staphylococcus aureus
in bone morrow cultures in a rabbit model for
S. aureus osteomyelitis was found out earlier
[29]. Therefore it could be presumed that the
increased bone uptake in osteomyelitis was the
consequence of *™Tc-PYP uptake to S. aureus
in bone morrow.

CONCLUSION

Considering that the diagnosis of bone or joint
infection remains a challenging problem, it is
obvious how important is to investigate wheth-
er “™Tc-PYP could be used as a specific agent
for bacterial infection in the axial skeleton.
The attempts to use *™Tc-PYP in staphylococ-
cal infection have to be continued and com-
prehensive clinical studies of this well-known
radiopharmaceutical in specific infection and
inflammation imaging ought to confirm its di-
agnostic capability.
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In vitro i in vivo ispitivanja mogucénosti primene
mTc-pirofosfata u detekciji bakterijskih infekcija
izazvanih Staphilococcus aureusom
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KRATAK SADRZAJ

Uvod: Jedna od najvaznijih savremenih primena nuklearne medicine je detekcija
infektivnih zarista. *™Tc-pirofosfat je prvobitno napravljen i primenjivan za scinti-
grafiju kostiju (metastaze, primarni tumor, vaskularne bolesti, inflamatorne bolesti,
metabolic¢ke bolesti i dr).

Cilj: Cilj ovog rada je procena da li ®™Tc-PYP ima sposobnost vezivanja za Staphilo-
coccus aureus, te mogucnost upotrebe za detekciju i evaluaciju infektivnih Zarista
izazvanih Staphilococcus aureusom na modelu pacova.

Metodologija: Ispitivano je vezivanje **"Tc-pirofosfata za protein plazme TCA meto-
dom, hidrofilnost/lipofilnost, kao i in vitro vezivanje za vijabilne i mrtve bakterije
9mTc-pirofosfata sa 3 razliite koncentracije natrijum pirofosfat dekahidrata. U eks-
perimentu su koris$ceni Vistar beli pacovi za in vivo ispitivanja.

Rezultati: Sva tri uzorka **"Tc-pirofosfata koji su koris¢eni u ovim ispitivanjima su
imali radiohemijsku Cistoc¢u vecu od 95%, visok procenat vezivanja za protein, kao i
hidrofilni karakter. In vitro istrazivanja su pokazala da vezivanje *™Tc-pirofosfata za
bakteriju je zavisilo od koncentracije pirofosfat dekahidrata u samim uzorcima. Tako
je najveci procenat vezivanja za vijabilni S. aureus (> 30%) dobijeno u uzorku sa 0.10
mg pirofosfat dekahidrat/1 ml (**"Tc-PYP/3). In vivo rezultati na pacovima pokazali
su povecano nakupljanje *"Tc-PYP/3 u inficiranom butinom misSicu (T/NT>2.3) kao i
povecano nakupljanje u butnoj kosti (5.4:6.9 % ID/g).

Zakljucak: S obzirom da dijagnoza bakterijskih infekcija u kostima i zglobovima i
dalje ostaje problem u medicini veoma je vazno da se nastave ova ispitivanja da bi se
potvrdilo da li ®™Tc-PYP/3 bi mogao da se koristi kao specifi¢an agens za bakterijske
infekcije u aksijalnom skeletu.

Kljucne reci: *Tc-pirofosfat, Staphilococcus aureus, infekcija, nuklearna medicina
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