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Exogenous Cell Stimulation for Imaging Infection
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Abstract: Leukocyte activation is a property of systemic infection. In a previous animal experiment we could demon-
strate, that granulocytes, which were already activated by the immune system, were more useful in the evaluation of scin-
tigraphic imaging infection than non activated donor granulocytes. The purpose of the present study was to investigate the
in vitro activation of isolated polymorphonuclear (PMN) donor leukocytes in the presence of various biological active
modulators in rabbits with E. coli infection.

Methods: In vitro, incubation of isolated leukocytes of non infected donors was performed with different immune stimu-
lating modulators such as granulocyte-colony stimulating factor (G-CSF), proinflammatory cytokines (IL-8, IL-1B) and
bacterial products (fMLP) at 37 degrees C for 2 hrs. Afterwards, the different radiolabeled granulocyte preparations were
studied in rabbits with an E. coli infection in the left calf muscle. The soft tissue infections were scintigraphically visual-
ized following injection of 18 MBq *™Tc-HMPAO-purified-heterologous in vitro stimulated granulocytes of non infected
donor rabbits. Non-stimulated **"Tc-HMPAO-purified-heterologous granulocytes served as a control. Gamma camera im-
ages were acquired at 2 min, 1, 2 and 4 hrs p.i. After the last image the rabbits were sacrificed and the uptake of the radio-
label in the dissected tissues was determined.

Results: The *™Tc-HMPAO-heterologous granulocytes incubated with G-CSF faintly visualized the infectious focus in
the calf muscle at 2 hr p.i. and a slightly better delineation of the infection was noticed at 4 hr p.i. With heterologous
granulocytes incubated with proinflammatory cytokines and fMLP a delineation of the infected calf muscle was not pos-
sible. The absolute uptake in the infected calf muscle was not significantly different between G-CSF (0.26 + 0.06% ID),
proinflammatory cytokines (0.23 £ 0.06% ID), fMLP (0.22 + 0.02% ID) and the controls (0.17 £ 0.02% ID). The ratio of
the infection to the non infected contralateral muscle was slightly higher for *"Tc-HMPAO-heterologous granulocytes
incubated with G-CSF (2.63 + 0.03) as compared with the proinflammatory cytokines (1.3 £ 0.01), fMLP (1.4 + 0.08) and
the control (1.4 £ 0.04), respectively (all statistical differences were not significant with p=0.1-0.32).

Conclusions: Our results confirm a direct, but probably weak stimulating effect of only G-CSF on the PMN for imaging
infection. In addition, in-vivo heterologous granulocytes harvested from infected animals in a previous study showed bet-
ter results as compared to the present data, suggesting the need of intrinsic cell activation for specific granulocyte migra-

tion, which cannot be mimicked by other stimuli.
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INTRODUCTION

Polymorhonuclear leukocytes (PMN, neutrophils) play
an important role in the primary immunological defense
against infectious agents [1]. Typically, PMN have a rela-
tively short biological half-life within they have to be re-
cruited to a site of inflammation. In this regard, the migration
capacity of PMN is influenced by different factors such as
cytokines (e.g. Interleukin-18 (IL-1f), Interleukin-8 (IL-8)),
granulocyte-colony stimulating factor (G-CSF), bacterial
products (e.g. N-formyl-methionyl-leukyl-phenylalanine (fMLP))
and others [2]. Chemotaxis to the site of infection is caused
by these inflammatory mediators, since chemotactically acti-
vated PMN are drawn along a concentration gradient follow-
ing occupation of surface receptors of these mediators [3,4].
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Tc-HMPAO, in vitro incubation of granulocytes.

In addition, granulocyte-colony stimulating factors cause the
release of PMN from bone marrow reserves and stimulate a
further production of PMN [5].

In nuclear medicine, the use of ''"'In [6-8] / **™Tc-
HMPAO [9]-labeled autologous purified granulocytes, which
already are chemotactically activated, are the “gold stan-
dard” for the scintigraphic localization of abscesses in febrile
patients. Radiolabeled autologous granulocytes allow rapid
visualization of infected and inflamed foci within 1 - 4 hours
after intravenous (i.v.) reinjection. Various clinical trials
showed, that radiolabeled leukocytes demonstrated accurate
evaluation of inflammatory lesions with a sensitivity and
specificity of 84 - 96% and over 96% [10] respectively.

Previously we could show in an animal model [1], that
chemotactically activated **"Tc-HMPAO-labeled granulo-
cytes derived from autologous and heterologous infected
animals had equally better characteristics for localizing a
bacterial infection compared to **™Tc-HMPAO-heterologous
granulocytes of non infected donors. Abscess uptake and
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abscess-to-muscle ratios obtained with **"Tc-HMPAO-
autologous granulocytes and °*"Tc-HMPAO-heterologous
granulocytes of infected donors exceeded the value of **™Tc-
HMPAO-heterologous granulocytes of non infected donors
by 67% and 52% respectively. These observations sug-
gested, that the in vivo environment of the leukocytes before
isolation determined their migratory capacity.

It has been postulated, that the migration of leukocytes to
perivascular infected tissue is multifactorial and is not only
depending on chemotactic proinflammatory cytokine re-
sponses [11] but also on the expression of adhesion mole-
cules [12] and the mobilizing capacity of marginating granu-
locytes due to different stimuli [10].

For this reason we investigated in the present study,
whether the migration capacity of non- activated donor
granulocytes from healthy rabbits can be improved by in
vitro stimulation with biological cell activation factors of
different origins.

MATERIAL AND METHODS
Animal Model

Abscesses were induced in the left thigh muscle of
twenty five female New Zealand rabbits (2.4-2.7 kg) with
0.5 ml of 2 x 10" colony forming units (cfu) / ml E. coli
suspension of Escherichia coli in 0.5 ml. During the proce-
dure, rabbits were anaesthetized with a subcutaneous injec-
tion of 0.6 ml mixture of fentanyl 0.315 mg/ml and fluani-
sone 10 mg/ml (Hypnorm, Janssens Pharmaceutical, Buck-
inghamshire, UK). After 24 hours, when swelling of the
muscle was apparent, five groups of five animals (group A-
E) were formed. Experiments were performed in accordance
with the guidelines of the local animal welfare committee.

Granulocyte isolation: The isolation of granulocytes was
performed according to the method described by Lillevang et
al. [13] with minor modifications [14]. Briefly, the blood of
5 donor rabbits (5 x 100 ml) was mixed with 0.1 volume of
6% dextran (Dextran (267 kDa) + ACD solution in 0.9%
NaCl and allowed to settle for 1 hr at room temperature. The
leukocyte-rich supernatant was layered carefully on 1/3 vol-
ume of Nycoprep density medium (14.1% Nycodenz, 0.3%
NaCl, 5 mM Tricine / NaOH pH 7.2, density = 1.077 g/ml,
osmolality = 265 mOsm: Nycomed, Oslo, Norway) and cen-
trifuged for 15 min at 600 g. The plasma above the mononu-
clear cells, the mononuclear band and the density medium
above the granulocyte pellet were carefully removed. The
pellet was washed with 5 ml Hank’s balanced salt solution
(HBSS) with 10% autologous plasma and centrifuged for 10
min at 50 g. The cell pellet was resuspended in 1.5 ml
HBSS, 10% rabbit plasma. After this purification procedure
the granulocyte purity exceeded 95% for each preparation.

Cell labeling procedure: around 370 MBq freshly pre-
pared *"Tc-HMPAO was added to the 500 ml cell suspen-
sion. The cells were incubated with *"Tc-HMPAO at room
temperature for 30 min and centrifuged for 10 min at 50 g.
The pellet was resuspended in 25 ml of cell free autologous
plasma and than divided into 5 equal portions (A-E). Label-
ing efficiency (Cell associated activity / total activity added)
was 40 - 50% for the different granulocytes preparations.
Each portion of cell suspension than was incubated with one
of the biological active stimulators.
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Cell incubation procedure: A) Control: the control
granulocytes were left with 5 ml HBSS (Hanks buffered salt
solution) containing 0.5% BSA.

The cell suspensions (B-E) were equally brougght to 5 ml
and incubated with B) G-CSF: 0.2 pg/ml = 1x10™ M, C) IL-
8: 0.2 ug/ml = 2x10" M, D) fMLP: 0.04 pg/ml = 1x10” M
and E) IL-1B: 2 pg/ml = 1x107 M.

Functional integrity of labeled granulocytes was evalu-
ated by their in vivo performance, including transit through
the lungs, hepatic- and splenic uptake. A dose of 18 MBq
9mTe-labeled granulocytes was administered intravenously
in each rabbit.

Radiopharmaceuticals

9" Te-HMPAO- purified granulocytes derived from 5
non infected donor rabbits: The right carotid artery of each
rabbit was canulated and a total amount of 100 ml blood was
drawn from each rabbit into an acid citrate dextrose-tube
(containing 14 ml 6% Dextran (267 kMol) (Sigma-Aldrich,
Zwijndrecht, NL) + 8 ml acid citrate dextrose (ACD) (NPBI-
Biotrans GmbH, Dreieich, Germany) per 100 ml blood). The
leukocyte count in the full blood of the rabbits ranged from
7.7 to 8.2 x 10°/L with approximately 70% granulocytes.
After granulocyte isolation, the cell count ranged from 8.2 to
10.0 x 10°/L (measured in the same volume) with > 95%
granulocytes.

Gamma Camera Imaging and Data Analysis

For imaging, rabbits were immobilized in a mold and
placed prone on the gamma camera. Five rabbits of each
group (A-E) were injected either with 18 MBq °*™Tc-
HMPAO-autologous purified granulocytes (Control, group
A) or "Tc-HMPAO-biologically activated granulocytes (G-
CSF, group B and IL-8 (group C), fMLP (group D) and IL-
1B (group E) via the ear vein. Three rabbits of each group
were used for gamma camera imaging. Images were re-
corded at 2 min, 1, 2 and 4 hr p.i. with a single-head gamma
camera (Orbiter, Siemens Medical Systems Inc., Hoffman
Estates, IL) equipped with a parallel-hole low-energy all
purpose collimator. Images were obtained with a 15% sym-
metrical window over the 140 keV energy peak of *™Tc.
After acquisition of 300,000 counts, the images were digi-
tally stored in a 256 x 256 matrix.

Scintigraphic images were analyzed quantitatively by
drawing regions of interest (ROI) over the abscess and the
noninfected contralateral thigh muscle (background). Ab-
scess-to-background ratios, lung-to-liver ratios as well as
uptake measurements of various organs (kidney, liver,
spleen) were calculated.

After acquiring the final images, rabbits were sacrificed
with an overdose of sodium phenobarbital and biodistribu-
tion of the radiolabeled tracers was determined. Blood was
obtained by cardiac puncture. Tissues [lung, liver, spleen,
kidney, small intestine, colon, infectious left calf muscle,
non infected contralateral muscle] were dissected, weighed
and the radioactivity was measured in a shielded well-type
gamma counter (Wizard, Pharmacia-LKB, Sweden). To cor-
rect for decay and to permit calculation of the uptake of the
radiolabeled leukocyte preparation in each organ as a frac-
tion of the injected dose, aliquots of the injected dose (1%)
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were counted simultaneously. The results were expressed as
percent injected dose per gram (%ID/g) and as percent in-
jected dose (%ID) (for the abscess).

Statistical Analysis

All mean uptake values are given as percent of the in-
jected dose per gram (%ID/g) and as percent of the injected
dose (%ID) (for the abscess) = one standard error of the
mean (s.e.m.). The one-way-analysis-of variance (ANOVA)
was used to compare the uptake in the infected calf muscle
and the non infected contralateral muscle, using the Graph-
Pad InStat 3.00 software package (GraphPad Software, San
Diego, CA., USA). The level of significance was set at p <
0.05.

RESULTS

With the inoculum of 0.5 ml of 2 x 10" cfu / ml E. coli
suspension all rabbits (n=25) developed a soft tissue infec-

Autologous

G-CSF
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tion in the left thigh muscle within 24 hr after bacterial in-
oculation. A gross swelling of the left thigh muscle and red-
ness of the skin was apparent in all rabbits. Cross-sections of
the abscess sample macroscopically showed the presence of
encapsulated purulent material. The scintigraphic images of
the respective radiolabeled granulocyte preparations at 4 hr
postinjection are shown in Fig. (1).

Quantitative analysis of the scintigrams of °*™Tc-
HMPAO-biologically activated granulocytes and °*™Tc-
HMPAO-heterologous granulocytes from the control group
showed a rapid initial lung transit and low hepatic and
splenic uptake, indicating that the **™Tc-labeling procedure
did not damage granulocyte function (Fig. 2).

9mTe-HMPAO-heterologous  granulocytes  incubated
with G-CSF faintly visualized the infection at 2 hr p.i. Con-
trast between abscess and background improved on the sub-
sequent scintigrams with granulocytes incubated with G-
CSF. The uptake in the abscess of **"Tc-HMPAO-hetero-

fMLP

Fig. (1). Scintigrams of rabbits with E. coli infection in the left calf muscle imaged at 4 hr after injection of *™Tc-HMPAO-autologous puri-
fied granulocytes incubated with G-CSF, proinflammatory cytokines, fMLP, controls and **"Tc-HMPAO-autologous stimulated granulo-

cytes.
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Fig. (2). Quantitative analysis (mean = SEM) of the scintigraphic images of rabbits injected with **™Tc-HMPAO-heterologous granulocytes
incubated with G-CSF, proinflammatory cytokines and fMLP. Non stimulated **™Tc-HMPAO-heterologous granulocytes served as controls,
showing clearence from the lungs, the liver and spleen. Whole-body activity measured at 2 min p.i. was set at 100%, error bars represent

SEM.

logous granulocytes incubated with G-CSF g0.023i‘0.005%
ID/g at 4 hr p.i.) was double as high as with ™ Tc-HMPAO-
heterologous  granulocytes from the control group
(0.014+0.001% ID/g at 4 hr p.i.). This allowed a scinti-
graphic delineation of the infected thigh muscle with **™Tc-
HMPAO-heterologous granulocytes incubated with G-CSF.
In contrast, *Tc-HMPAO-heterologous granulocytes from
the control group and *’™Tc-HMPAO-heterologous granulo-
cytes incubated with the proinflammatory cytokines and
fMLP showed a low uptake in the infected muscle at 1-2 hr
p.i. and no further increase of uptake was observed on the
later scintigrams.

9mTe-HMPAO-heterologous ~ granulocytes  incubated
with G-CSF showed continuous increase of T/B ratio with
time and reached their maximum at 4 hr p.i. (2.63 £ 0.03),
whereas *"Tc-HMPAO-heterologous granulocytes from the
control group and granulocytes incubated with the proin-
flammatory cytokines and fMLP reached their maximum
between 1-2 hr p.i. (1.4 £ 0.04, 1.3 £ 0.01 and 1.4 £+ 0.08
respectively, statistically all differences were not significant
p=0.15-0.32) and then remained stable. Fig. (3) shows the
abscess uptake of the various cell preparations at 4 hr after
injection.

The biodistribution data of the radiolabeled granulocyte
preparations at 4 hr p.i. are given in Table 1. In accordance
with the scintigraphic results, **"Tc-HMPAO-heterologous
granulocytes incubated with G-CSF showed slightly higher
uptake in the infectious focus at 4 hr p.i. than **™Tc-
HMPAO-heterologous granulocytes from the control group
or *™Tc-HMPAO-heterologous granulocytes incubated with
the proinflammatory cytokines and fMLP (0.014 £ 0.001%
ID/g, 0.017 £ 0.001% ID/g and 0.017 £ 0.001% ID/g at 4 hr
p.i. respectively). The uptake of all radiolabels was compara-
tively low in normal muscle tissue. Consequently, the ab-
scess-to-muscle ratio  for *’"Tc-HMPAO-heterologous
granulocytes incubated with G-CSF (11 % 3) was higher as
compared to **"Tc-HMPAO-heterologous granulocytes from
the control group and *’™Tc-HMPAO-heterologous granulo-
cytes incubated with the proinflammatory cytokines and
fMLP (5-6 % 2, respectively). Each of the preparations
showed comparably high uptake in the spleen (between 0.58
+ 0.0.1 and 1.4 = 0.1% ID/g). Liver uptake was similar for
all preparations (Table 1). The preparations showed compa-
rably low blood levels, resulting in low uptake in back-
ground tissues (muscle, small intestine). Localization in most
other tissue samples was remarkably similar. Based on ROI,
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Abscess uptake of the
preparations at 4 hr after
injection
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Fig. (3). Abscess uptake (%ID) of 99mTc-HMPAO-heterologous
granulocytes incubated with G-CSF, proinflammatory cytokines
and fMLP. Non stimulated **"Tc-HMPAO-heterologous granulo-
cytes served as controls at 4 hr p.i.

an over time increase in renal *™Tc activity with all labeled
granulocyte preparations was noted (from 1.6% to 2.9% ID
for G-CSF, from 2.2% to 3.3% ID for the proinflammatory
cytokines and from 1.8% to 2.9% for fMLP and heterolo-
gous not activated granulocytes, p<0.17), reflecting the ex-
cretion of *™Tc-HMPAO complexes eluted from labeled
cells. Kidney uptake was similar for the preparations. All
values of *’"Tc-HMPAO-granulocytes incubated with IL-8

Gratg et al.

and IL-1B were in the same range, for this reason the data of
IL-1pB are not shown.

DISCUSSION

Expression of the inflamatory process is dependent on
mobilization of PMN, which require leukocyte chemotaxis.
In vivo, the chemotactic stimuli (factors) for leukocyte acti-
vation and migration include a combination of products of
different proinflammatory cytokines, such as various inter-
leukines (e.g. IL-1P, IL-8 etc.), products of bacterial growth
(e.g. fTMLP), products of granulocyte mobilization (e.g. G-
CSF) as well as products of complement activation, collagen
products and others. The mechanism by which PMN respond
to these chemotactic factors is poorly understood, but cell
adherence to the substratum, cell deformability, random mi-
gration, and especially directed migration are required [15].
These processes are complex and need modifications of the
PMN surface, calcium and magnesium, activation of es-
terases and function of contractile elements [15].

Already in the early 70es, extensive in vitro studies using
the Boyden chamber assays elegantly demonstrated, that a
number of exogeneous and endogeneous stimulating factors
important in inflammation could show to be capable of acti-
vating the various protein systems of PMN responsible for
generation of chemotactic response [16,17]. In vitro, poten-
tially important interaction between these stimulating factors
such as proinflammatory cytokines and granulocyte stimulat-
ing factors, and the complement, the fibrinolytic system, the
Hageman factor etc. was shown [18]. However, the physio-
logical relevance of this has yet to be established.

Previously, we could demonstrate [1] the remarkably supe-
rior quality of already chemotactically activated **™Tc-
HMPAO-labeled granulocytes derived from autologous or
heterologous infected animals over *™Tc-HMPAO-labeled
granulocytes derived from healthy donor rabbits for imaging
infection. These observations suggested that the in vivo envi-
ronment of the leukocytes before isolation determined their
migratory capacity.

Table 1. Biodistribution of 99'“Tc-HMPAO-Hetemlogous Granulocytes Incubated with G-CSF, IL-8 and fMLP in Rabbits with E.
coli Abscess 4 hr p.i. Non Stimulated 9'“Tc-HMPAO-Heterologous Granulocytes were Used as Controls (%ID/g =+ SEM
and% ID = SEM (for the Abscess)). The Level of Significance was Set at p < 0.05

Organ Control p G-CSF IL-8 MLP
blood 0.25+0.02 0.29+0.01 0.25£0.02 0.26£0.01
muscle 0.002+0.01 0.0025£0.0006 0.018+0.0002 0.0022+0.0003
abscess 0.01£0.01 0.023£0.005 0.018+0.003 0.017£0.02
lung 0.10£0.14 0.13£0.003 0.13£0.03 0.14£0.01
speen 0.58+0.10 0.56£0.04 0.70£0.15 0.72£0.08
kidney 0.13£0.03 0.13£0.03 0.14£0.03 0.14£0.03
liver 0.13£0.01 0.1240.01 0.13£0.02 0.17£0.01
intestine 0.01£0.01 0.015£0.001 0.015£0.02 0.015£0.01
infect/muscle 6.5%1.5 <0.05 11.9+3.1 10.3£2.50 8.3%1.67
infect/blood 0.06£0.01 0.08 £0.02 0.07£0.01 0.07£0.01
%ID abscess 0.17+0.02 0.26+0.06 0.24£0.07 0.23£0.03
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As long as nonspecificity of radiolabeled antibodies and
antibody fragments [19-21] cannot be improved by more
promissing agents, such as radiolabeled peptides [22-24] the
“gold standard” for imaging infection will remain the use of
radiolabeled leukocytes [6-9]. This is of particular interest
especially in human immunodeficiency virus (HIV-1) anti-
body-positive patients presenting with fever of unknown
origin [25] and immunodeficient patients [26-29], where
specific imaging infection is mandatory for accurate therapy.
In these groups of patients however, the preparation of radio-
labeled autologous PMN comprises a small but definite risk
of personel contamination by the patients’ blood, inadvertent
cross-contamination between patients [30, 31] as well as too
few PMN for sufficient cell labeling [26-29].

For avoiding these problems radiolabeled donor leuko-
cytes [26-29] were used, but the overall results were medio-
cre compared to normal patients imaged with autologous
radiolabeled leukocytes [22]. The studies suggested that the
performance of radiolabeled donor leukocytes in immune
compromised patients appears to be suboptimal.

In the present study, radiolabeled granulocytes were in-
cubated with biological active modulators (stimulators) for
improving the migration capacity of donor granulocytes in
an animal model with E. coli infection. Two different proin-
flammatory cytokines (IL-1B, IL-8) as well as a granulocyte
growth stimulating factor (G-CSF) and bacterial products
(fMLP) were used for in vitro incubation, because they seem
best to represent the more important single components of
the multifactorial immune system. As one could expect,
fairly good results were seen in case of granulocyte incuba-
tion with G-CSF, but not with the others.

It has been established, that activation of PMN by G-CSF
enhances superoxide (O,") release [33] and increases the ex-
pression of B-integrin [34] which leads to an increase in se-
rum concentration of soluble selectins [35]. All these modu-
latory effects of G-CSF on PMN are critical for adhesive
interactions of phagocytes with endothelium and their even-
tual recruitment and accumulation at the site of infection. For
this reason, it is not surprising that *"Tc-HMPAO-labeled
granulocytes after G-CSF incubation demonstrated the ab-
scess formation fairly well at 4 hr after reinjection. This also
can be explained by the physiological distribution of granu-
locytes in the blood. Approximately one-half of the granulo-
cytes in the peripheral blood are freely circulating while the
other half form the marginating pool in the circulation [36].
These marginating granulocytes can be mobilized already by
subtle stimuli (70) such as G-CSF.

With respect to the scintigraphic results after incubation
of granulocytes with proinflammatory cytokines, both proin-
flammatory cytokines (IL-1f, IL-8) did not show sufficient
results. However, in previous studies [37], it was shown that
in vitro PMN incubation with IL-1 demonstrated a direct
stimulatory effect on granulocytes, which was believed to be
oxygen-dependent and similar as described with G-CSF.
Bergenfeldt et al. [37] could show, that rhIL-1f elicited a
chemiluminescence response directly in PMN when incu-
bated, which could be blocked by IL-1 receptor antagonists.
This indicates a specific stimulating effect of rhIL-1B on
PMN. Although the mechanisms remain basically unclear,
IL-1B seems to be a “primer” [37] of PMN, rendering cells
more responsive to second stimuli [38]. In fact, it is known,
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that in vivo high level expression of G-CSF is induced by IL-
1 in the course of bacterial infection or lipopolysaccharide-
stimulated immune responses [39]. Nevertheless, the similar
properties of PMN stimulation seem not to result in similar
scintigraphic findings with **"Tc-HMPAO-donor granulo-
cytes incubated with either G-CSF or IL-1B. Equally to IL-
1B, no improvement of granulocyte migration capacity could
be achieved when granulocytes were incubated with IL-8. In
vivo, IL-8 is a potent proinflammatory activator of granulo-
cytes responsible for chemotactic migration of granulocytes
into the site of inflammation in patients with inflammatory
bowel disease (IBD). In patients with IBD, IL-8 will be gen-
erated in the interstitial tissue responsible for the attraction
of neutrophils from the circulation into the inflammatory site
and thus infiltration of neutrophils in the interstitial tissue,
contributing to accumulation and activation of neutrophils in
the infected mucosa [1]. Furthermore, in vivo there is a direct
effect of IL-1P on other cytokines, e.g. by inducing the se-
cretion if IL-6, IL-8 and G-CSF, but not the other way
around [40]. This may explain, why the weak stimulation of
IL-8 alone does not allow sufficient cell activation for suc-
cessful imaging infection with IL-8 incubated °*™Tc-
HMPAO-heterologous granulocytes.

This study demonstrated, that the migration capacity of
donor leukocytes for imaging infection can slightly be im-
proved by incubation with stimulators such as G-CSF. In
comparison with our previously presented data [1], the find-
ings of the present study suggest, that chemotactic activation
of granulocytes is multifactorial and that the combination of
intrinsic and extrinsic factors determines the ability of granu-
locytes to localize infection and inflammatory foci earlier
compared to in vitro biologically active stimulating factors
alone.

CONCLUSION

In a rabbit model with E. coli soft tissue infection >’ ™Tc-

HMPAO-heterologous granulocytes of healthy donors, in
vitro incubated with G-CSF, provided visualization of the
abscess formation at 2 - 4 hr. after i.v. injection, and showed
slightly higher focal uptake and target-to-nontarget ratios
compared to **"Tc-HMPAO-heterologous granulocytes of
non infected donors. These results indicate that in vitro incu-
bation of heterologous granulocytes with G-CSF functions a
weak stimulating factor. In addition, heterologous granulo-
cytes of infected animals in a previous study [1] showed bet-
ter results as compared to the present data, suggesting the
need of intrinsic cell activation for specific granulocyte mi-
gration, which cannot sufficiently be mimicked by other
stimuli.
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