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Specific and Rapid Scintigraphic Detection of
Infection with > Tc-Labeled Interleukin-8

Huub J.J.M. Rennen, Otto C. Boerman, Wim J.G. Oyen, Jos W.M. van der Meer, and Frans H.M. Corstens

Departments of Nuclear Medicine and Internal Medicine, University Medical Center Nijmegen, Nijmegen, The Netherlands

Interleukin-8 (IL-8) is a chemotactic cytokine involved in activation
and recruitment of neutrophils to areas of infection. In our previous
studies in rabbits we tested 2%|-labeled IL-8 for its potential to
image infections and showed that IL-8 rapidly and efficiently ac-
cumulated in infectious foci. However, labeling of IL-8 with 123 is
costly and laborious and the specific activity of the preparation
was low. In this study IL-8 was labeled with ®*mTc through the
hydrazinonicotinamide (HYNIC) chelator. Methods: The leukocyte
receptor-binding capacity of the preparation was determined in
vitro. Rabbits with Escherichia coli abscesses were injected intra-
venously with 7 MBq %mTc-HYNIC-IL-8. Biodistribution of the
radiolabel was determined by gamma camera imaging and tissue
counting at 8 h after injection. ®*™Tc-HYNIC-lysozyme was used as
a size-matched control. Results: The leukocyte receptor-binding
capacity of the ®mTc-HYNIC-IL-8 preparation was preserved as
determined in vitro, but labeling efficiency was modest with a
specific activity of 3 MBg/ug. ™ Tc-HYNIC-IL-8 accumulated rap-
idly in the abscess up to 0.33 + 0.06 percentage injected dose per
gram (%ID/g) at 8 h after injection (vs. 0.025 + 0.003 %ID/g for
9mTc-HYNIC-lysozyme). Total uptake in the abscess was 4.9 =
0.7 %ID (vs. 0.44 = 0.05 %ID for ®mTc-HYNIC-lysozyme). Ab-
scess-to-contralateral muscle ratios increased up to 127 + 23
(compared with 6.7 = 1.1 for ®mTc-HYNIC-lysozyme) and ab-
scess-to-blood ratios increased to 11.9 + 2.2 (0.24 = 0.03 for
9mTc-HYNIC-lysozyme). The radiolabel was excreted renally, with
a retention in the kidneys of 28 %ID. Gamma camera imaging
rapidly visualized the abscess from 1 h after injection onward, with
abscess-to-background ratios improving with time up to 22 at 8 h
after injection (vs. 2.7 for 9¥mTc-HYNIC-lysozyme), as determined
by quantitative analysis of the images. Most important, only a
transient (30 min) moderate drop of leukocyte counts and no
leukocytosis were observed after injection of an imaging dose of
9mTc-HYNIC-IL-8. Conclusion: IL-8 can be labeled with *mTc
using HYNIC as a chelator. By this method the leukocyte receptor-
binding capacity is preserved. The preparation allows rapid visu-
alization of infection in a rabbit model with high target-to-back-
ground ratios. The mild transient drop of leukocyte counts and the
absence of leukocytosis suggest that **mTc-HYNIC-IL-8 may be
used as an imaging agent with only mild and transient side effects.
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9MTc-LABELED IL-8 FOR INFECTION IMAGING * Rennen et al.

A wide range of radiopharmaceuticals has been pro-
posed to visualize infection and inflammation scintigraphi-
cally. Use of autologous leukocytes, labeled witHn or
9T¢, is still considered the gold standard, nuclear medicine
technique to image infection and inflammation. With regard
to diagnostic accuracy, there is no need for a better imaging
agent than labeled autologous leukocytes. However, the
labeling procedure is time consuming and complex and
could be hazardous. Therefore, there is a need for a radio-
pharmaceutical with at least similar clinical performance
that can be prepared rapidly and easily. In the search for
new agents to image infection and inflammation, the devel-
opment of new radiopharmaceuticals has gradually shifted
during the past decades: from large proteins with aspecific
uptake mechanisms (e.g., Ig&3)) through receptor-spe-
cific proteins of large size (e.g., antigranulocy#e5) and
antiE-selectin antibodiess)) and moderate size (antibody
fragments (7)) to small receptor-binding proteins and pep-
tides (e.g., cytokines).

Labeled cytokines such as interleukin-1 (IL-1), interleu-
kin-2 (IL-2), and interleukin-8 (IL-8) are a promising class
of protein radiopharmaceuticals of small molecular weight
(<20 kDa). Cytokines act through an interaction with spe-
cific cell-surface receptors expressed on known cell popu-
lations. Binding affinities are usually high (nanomolar range).

IL-1 binds receptors as expressed mainly on granulo-
cytes, monocytes, and lymphocytes with high affinity. Stud-
ies in mice with focalStaphylococcus aureusifections
showed specific uptake of radioiodinated IL-1 at the site of
infection (infection-to-background ratios 40 at 48 h after
injection) (8). Unfortunately, the biologic effects (e.g., hy-
potension and headache) of IL-1, even at very low doses (10
ng/kg), precluded clinical application of radiolabeled IL-1.

Chronic inflammation is characterized by infiltration of
the target tissue by lymphocytes. It was successfully tar-
geted with radiolabeled IL-2 through specific binding to
IL-2 receptors expressed on activated T lymphocytes. A
method was developed that allowed the preparation of a
99mTc-|L-2 preparation with a high specific activityd)
Studies in patients with insulin-dependent diabetes, Hashi-
moto’s thyroiditis, Graves’ disease, Crohn’s disease, or
celiac disease showed localization'8l- or %"Tc-IL-2 at
the site of lymphocytic infiltration%0).
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IL-8 is a member of the CXC subfamily of the chemoS-HYNIC, the mixture was extensively dialyzed against PBS
kines, or chemotactic cytokines, in which the first twd0.1-0.5 mL dialysis cell, 3.5 molecular weight cutoff; Pierce,
cysteine residues are separated by one amino acid residtekford, IL). Dialyzed samples of-7 ug IL-8-HYNIC were
IL-8 binds the CXC type | (IL-8 type A) and CXC type II stored_ a_t—20°C. Preparation of the lysozyme-HYNIC conjugate
(IL-8 type B) receptors expressed on neutrophils and monkas §|m|lar; a 3-fold molar excess of S-HYNIC was used and the
cytes with high affinity (0.3—4 nmol/L)1(1,12). Hay et al. 'caction was stopped after 3, 10, or 30 min.

(13) studied the in vivo behavior of radioiodinated IL-8 in 8mT¢ Labeling of HYNIC-Conjugated IL-8

rat model with carrageenan-induced sterile inflammation. Tricine-SnSQ kits (0.2 mL) were prepared containing 20 mg
The uptake peaked at 1-3 h after injection and declin@d[tris(hydroxymethyl)methyl]glycine (tricine; Fluka, Buchs,
thereafter. Target-to-background ratios did not exceed 23vitzerland) and 0.01 mg Sng(Merck, Darmstadt, Germany) in
These investigators showed that'&#-IL-8 could visualize 0-2 ML PBS, pH 7.0. To prevent precipitation of2SpSnSQ
inflammatory foci in a pilot study of eight patients4). We dissolved in 2 mol/L HCI was added .to a solution of trlcme in PBS
investigated the behavior and kinetics of radioiodinatedld € PH was subsequently adjusted to 7.0 with 1.0 mol/L

IL-8i i dels of infecti d sterile infl ti aOH.
-0 In various models or iniection and steriie inflammation ¢, receptor-binding assays, the HYNIC-conjugated IL-8 prep-

in rabbits (15,16). We found that IL-8 labeled a_cco_rdmg_ Qrations with different molar conjugation ratios and different con-
the Bolton-Hunter (BH) method showed superior imaginggation reaction times were labeled and tested. For animal studies,
characteristics. In rabbits with focBlscherichia colinfec-  the HYNIC-IL-8 preparation that showed the best leukocyte re-
tion, accumulation of?3-IL-8 in the abscess was rapid andceptor-binding capacity was selected for labeling and intravenous
high (0.8 = 0.1 percentage injected dose [%ID] 8 h afteadministration. As the control, an HYNIC-lysozyme preparation
injection). Abscess-to-contralateral muscle ratios wekgth the same reaction conditions was chosen. For receptor-bind-
>100 in this model within 8 h after injection. The specifidng assays, a 0.2-mL tricine-Sn3@it and 0.1-0.3 mL 20-30
activity of this IL-8 preparation was relatively low; theMBd *"TcO," in saline were added to og thawed HYNIC-IL-8
imaging dose 0f23-1L-8 (25 ug/kg) caused a transient dropand incubated at room temperature for 30 min. For animal studies,

. . 0.2-mL tricine-SnS@kit and 0.5 mL 500 MB@**"TcQ,~ in
0,
of peripheral leukocyte counts to 45%, which was followeaaline were added to 20g thawed HYNIC-IL-8 or HYNIC-

by leukocytosis (170% of preinjection level) over a perioa/sozyme and incubated at room temperature for 30 min. The

of sever_al_ hou_rs. . . ) . radiochemical purity was determined by instant thin-layer chro-
For clinical imaging,*¥ is not a very suitable radioRU matography (ITLC) on ITLC-SG strips (Gelman Laboratories,

clide: It is expensive and the BH labeling method is ratheinn Arbor, MI) with 0.1 mol/L citrate, pH 6.0, as the mobile

laborious. For clinical application, a simple and rapid labephase.

ing procedure of IL-8, using the radionucli@®&Tc, would After the labeling reaction, the reaction mixture was applied to

be preferable. In this study we investigated the potential 8fSephadex G-25 column (PD-10; Pharmacia, Uppsala, Sweden)

%nTc-labeled IL-8 to image infections in a rabbit modeland eluted with 0.5% bovine serum albumin in PBS to purify the

We aimed to develop a labeling technique that would restiftdiolabeled IL-8 or lysozyme conjugate.

in a radiopharmaceutical with a high specific activity ®Receptor-Binding Assay

decrease the IL-8 dose, thus reducing biologic activity. At Human neutrophils were isolated from heparinized whole blood
the same time, the leukocyte receptor-binding capacigytained from healthy donors. Receptor-binding assays were per-
ought to be conserved. To accomplish this we used th@med essentially as described (16) usitfgTc-labeled IL-8
bifunctional chelator hydrazinonicotinamide (HYNIC).instead of radioiodinated IL-8.
99T o i i

"Tc-labeled lysozyme (14.3 kDa), with no specific recep, o Studies

glrj(ljr;/teractlon, was used as a size-matched control in th'SAnimaI studies were performed essentially as descrildi&].

The experiments were performed in accordance with the guide-
lines of the local animal welfare committee. Abscesses were in-
MATERIALS AND METHODS duced in the left thigh muscle of 10 female New Zealand white
Preparation of HYNIC Conjugates with IL-8 rabbits (2.4-2.7 kg) with 4« 10° colony-forming units of. coli
Human recombinant IL-8 was kindly provided by Dr. Ivanin 0.5 mL. During the procedure, the rabbits were sedated with a
Lindley (Novartis, Vienna, Austria). Lysozyme was purchasesubcutaneous injection of a 0.6-mL mixture of fentanyl (0.315
from Sigma (St. Louis, MO). IL-8 was conjugated to HYNICmg/mL) and fluanisone (10 mg/mL) (Hypnorm; Janssen Pharma-
essentially as described by Abrams et al7)( Briefly, 1.5uL 1  ceutical, Buckinghamshire, UK). After 24 h, when swelling of the
mol/L NaHCG;, pH 8.2, was added to 5L IL-8 (5.7 mg/mL) in  muscle was apparent, six rabbits were injected with 7 MBc-
a 1.5-mL vial. Subsequently, succinimidyl-HYNIC (S-HYNIC) inHYNIC-IL-8 (protein dose, 2.549) in the ear vein. Three of them
5 wpL dry dimethyl sulfoxide was added dropwise to the mixturewere used for gamma camera imaging (0, 1, 2, 4, and 8 h after
A series of conjugates was prepared using different molar conjajection), whereas the other three were used to determine the
gation ratios of IL-8:S-HYNIC (1:1-1:10) and different reactiorpharmacokinetics and to monitor white blood cell (WBC) counts.
times (3—-60 min). After incubation at room temperature, th& control group of five rabbits was injected with 18 MB¥Tc-
reaction was stopped by adding an excess of 1.0 mol/L glycindYNIC-lysozyme (protein dose, 2.5g). Two of these animals
Subsequently, precooled phosphate-buffered saline (PBS) weere imaged with a gamma camera (0, 1, 2, 4, and 8 h after
added to a total volume of 17QL. To remove excess unboundinjection).
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For imaging, rabbits were immobilized, placed prone on the TABLE 1
gamma camera, and injected with eitf8FTc-HYNIC-IL-8 or Labeling Efficiencies and RBFs of Various ™Tc-HYNIC-
99Tc-HYNIC-lysozyme in the lateral ear vein. Images were re IL-8 and 9mTc-HYNIC-Lysozyme Preparations
corded at 1 min and at 1, 2, 4, and 8 h after injection with &
single-head gamma camera (Orbiter; Siemens Medical Systems, Reaction  Labeling
Hoffman Estates, IL) equipped with a parallel-hole, low-energy, , , N time efficiency”  RBF
all-purpose collimator. Images (100,000—200,000 counts per g otein __ Protein:S-HYNIC (min) (%) (%)
age) were obtained and digitally stored in a 28656 matrix. IL-8 11 3 15 65

The scintigraphic results were analyzed quantitatively by draw4L-8 1:1 60 87 31
ing regions of interest over the abscess and the uninfected cof--8 1:2 60 94 24
tralateral thigh muscle (background). Abscess-to-background rdL-8 1:3 3 20 65
tios were calculated. IL-8 1:3 10 7 37

The pharmacokinetics and WBC counts were determined in 4-8 1:3 30 83 30
group of three rabbits injected with 7 MBq (2.&g) °"Tc- IL-8 1_:3 60 95 21
HYNIC-IL-8. Blood samples were collected atl, 1, 3, 5, 10, 30 IL-8 1:10 €0 o7 16

: o P S T U | ysozyme 1:3 3 69 ND

60, 120, 240, and 480 min after injection. Blood samples WErg ysozyme 1:3 10 90 ND
weighed, their activity was measured, and their uptake was eX-ysozyme 1:3 30 95 ND

pressed as %ID/g tissue and as %ID in the blood pool on the basis
of an estimated total blood volume of 6% of the total body weight ——— )
of the rabbit (18). WBC counts were measured in the same bIoodT'l\:/'O'ac; ‘fconlu_gaifon raft'lo'b g efficiencies. 5 ua HYNIC-coni
samples and expressed as percentage of the preinjection value, or determination ot fabeling € 'C'enc'fgsm’ H9 -eonju-
After completion of the final imaging and blood sampling (8 i'?ated protein were used with 20-30 MBq ™.
L . . . : ND = not determined.
after injection), the rabbits were killed with a lethal dose of sodium
phenobarbital. Samples of blood, infected thigh muscle, uninfected

contralateral thigh muscle, lung, spleen, liver, kidneys, and intes- . - . - A .
tines were collected. The dissected tissues were weighed Aﬂgellng efficiency of 97% with specific activities as high as

counted in a gamma counter. Injection standards were countéd MBa/ug. However, the leukocyte receptor-binding ca-

simultaneously to correct for radioactive decay. The measurB@city was greatly reduced (RBF, 16%), indicating that the
activity in samples was expressed as %ID/g. Additionally, tot&lonjugation conditions were too aggressive and modifica-
uptake of the radiopharmaceutical (%ID) was measured for kitlons occurred in regions of the protein that are critical for

neys and abscesses. Abscess-to-contralateral muscle ratios ra@eeptor binding.

abscess-to-blood ratios were calculated.

99mTc-HYNIC-IL-8 in Rabbits with E. coli Infection

Statistical Analysis Immediately after injection of**"Tc-HYNIC-IL-8 (1

All mean values are given as %ID/g or ratiess1 SEM. The |, q/kg body weight), a transient reduction of peripheral
data were analyzed statistically using the one-way ANOVA. leukocyte levels to 54% was observed (Fig. 2). The WBC

count returned to base levels within 30 min. No subsequent

RESULTS leukocytosis was observed. The blood clearance pattern
Radiolabeling and Characterization of **™Tc-HYNIC-IL-8 fitted a two-phase model with a half-life,g) of 4.2 min

The labeling efficiencies (%) and receptor-binding fracduring the distribution phase and a half-life,{8) of 5.1 h
tions (RBFs [%]) of variou§®™Tc-HYNIC-IL-8 and®™Tc- during the elimination phase (Fig. 3).
HYNIC-lysozyme preparations are shown in Table 1. An The abscesses were clearly delineated on the images
inverse relationship was found between labeling efficiencgcorded from 1 h onward (Fig. 49°"Tc-HYNIC-IL-8
and leukocyte RBF. For animal studies the most mildlsapidly accumulated at the site of infection. Quantitative
modified HYNIC-IL-8 preparation with the highest recepanalysis of the images indicated that the abscess-to-back-
tor-binding capacity was chosen (i.e., the preparation withgaound ratios improved with time up to 2181.0 at 8 h
molar conjugation protein:S-HYNIC of 1:3 and a conjugaafter injection (Fig. 5). High kidney uptake was observed
tion reaction time of 3 min). The conventional binding ploimmediately after injection; kidney uptake remained high
for this preparation is presented in Figure 1. As the contraluring the 8 h after injection. In addition, activity was found
the HYNIC-lysozyme preparation with the same molar corin bladder, liver, and lungs. The control age¥tTc-
jugation ratio (1:3) and conjugation time (3 min) wasdYNIC-lysozyme showed a similar kidney uptake pattern
chosen. The specific activity was 2.8 MBay for the but failed to accumulate significantly at the site of infection.
9Tc-HYNIC-IL-8 preparation and 7.2 MBgly for the Abscess-to-background ratios did not exceed 2.7 (Fig. 5).
9"Tc-HYNIC-lysozyme preparation. The radiochemical Tissue biodistribution of the radiolabel determined at 8 h
purity of all radiopharmaceuticals was95% after gel after injection is summarized in Table 2. Except for the
filtration as determined by ITLC. In other experiments wkidneys and the spleen, the highest uptak€ofc-HYNIC-
used a more rigorously conjugated IL-8 preparation (prék-8 was found in the abscess: 0.330.06 %ID/g versus
tein:S-HYNIC, molar conjugation ratio 1:10; conjugatior0.025 = 0.003 %ID/g for°*™Tc-HYNIC-lysozyme P =
reaction time, 60 min.) (19). This preparation showed @0001). Total uptake in the infected tissue was #.9.7
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%ID versus 0.44+ 0.05 %ID for®9"Tc-HYNIC-lysozyme °"Tc-labeled IL-8 to image infection and inflammation in
(P = 0.0001), indicating preferential retention of IL-8 inrabbits withE. coli infection. This study showed that IL-8
infected tissue. Abscess-to-contralateral muscle ratioan be labeled witF®™Tc, using HYNIC as a chelator, with
reached a value as high as 12723 at 8 h after injection preservation of its leukocyte receptor-binding capacity. The
versus 6.7+ 1.1 for ®"Tc-HYNIC-lysozyme P < 0.001). preparation allows rapid visualization of infection within a
The abscess-to-blood ratio was 11#92.2 at 8 h after few hours after injection and high target-to-background
injection compared with 0.24= 0.03 for "™Tc-HYNIC-  ratios. The mild transient drop of leukocyte counts and the
lysozyme (P= 0.0001). Kidney retention was high: At 8 hapbsence of leukocytosis suggest tH&fTc-HYNIC-IL-8
after injection, 28+ 1 %ID was found in the kidneys (35 may be applied as a clinically useful imaging agent.

1 %ID for #MTc-HYNIC-lysozyme). The labeling efficiency and leukocyte receptor-binding
capacity of various®®"Tc-HYNIC-IL-8 preparations was
DISCUSSION tested. Mildly modified®*"Tc-HYNIC-IL-8 preparations

On the basis of results with radioiodinated IL-8 obtaineshowed good receptor binding but modé%tTc binding,
previously in our laboratory, we explored the potential ofiith a relatively low specific activity of nearly 3 MBg4.
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FIGURE 2. WBC counts in blood of E. 20 +
coli-infected New Zealand white rabbits L, | | | ]
after intravenous injection of 2.5 pg %mTc- 0 — — e
HYNIC-IL-8, expressed as percentage of 0 1 2 3 4
preinjection value. Error bars indicate Time (hours p.i.)
SEM. p.i. = after injection.
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On the other hand, more rigorous conjugation of IL-8 with The observation that abscess uptake?8fc-HYNIC-
S-HYNIC resulted i?®"Tc-HYNIC-IL-8 preparations with IL-8 was >10 times higher than the uptake 8¥Tc-

high specific activities (as high as 75 MRay), but with a HYNIC-lysozyme suggested that abscess uptake was a re-
severe loss of receptor-binding capacity. The best infectisnlt of the interaction of IL-8 with its receptors in the
imaging characteristics were obtained with the mildly modnfectious foci. Specific uptake was shown also by an ab-
ified 9*"Tc-HYNIC-IL-8 preparation reported in this study.scess-to-muscle ratio of 127 compared with 6.7 for the
This was shown, for instance, by an abscess-to-muscle ratantrol peptide. Uptake in the kidneys was high for both
of 127 at 8 h after injection compared with 36 for the morpeptides, which is a common phenomenon for radiolabeled
rigorously conjugated IL-8 preparation used formed@), peptides (20—24). The mechanism of renal uptake and re-

Interleukin-8

AANANAA

1 min 1hr 2 hr 4 hr 8 hr

FIGURE 4. Images of rabbits with E. coli
abscess in left thigh muscle at 1 min and
at 1, 2, 4, and 8 h after injection of
. 99mTc-HYNIC-IL-8 (top) or %°mTc-HYNIC-
1 min 1hr 2 hr 4 hr 8 hr lysozyme (bottom). All photographs were
produced with same image contrast.

9MTc-LABELED IL-8 FOR INFECTION IMAGING * Rennen et al. 121


http://jnm.snmjournals.org/

Downloaded from jnm.snmjournals.org by on March 14, 2017. For personal use only.

FIGURE 5. Abscess-to-background ra-
tios as determined by quantitative analysis
of images of rabbits with E. coli infection
injected with 9mTc-HYNIC-IL-8 (@) or
9mTc-HYNIC-lysozyme (O). Error bars in-
dicate SEM. p.i. = after injection.
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tention of proteins is believed to involve glomerular filtrasuch as lysine and arginin@€). Other strategies involve
tion and subsequent reabsorption and catabolism in tblgemical modification of the protein. A substantial reduc-
proximal tubular cells (25,26). This process is dependent ¢ion of renal uptake has been achieved by glycolation of free
molecular weight and charge of the proteins. Proteins exmino groups (lysine side chaing7,28).

ceeding a size of-60 kDa are too large to pass the glo- IL-8 has been investigated for scintigraphic detection of
merular basement membrane and thus are not retained injifection and inflammation by Hay et all§) and by Van
kidneys. Cationic proteins, in contrast to anionic proteinger Laken et al. (15,16) in our laboratory. In these studies
are preferably retained in the kidneys. Several investigatq[sg was radioiodinated using the chloramine-T, the lodo-
have reduced renal uptake by infusing basic amino acidgn (Pierce), or the BH method. The BH method was found

TABLE 2

Biodistribution of 9¥mTc-HYNIC-IL-8 and °mTc-HYNIC-

Lysozyme in Rabbits with E. coli

Infections at

Eight Hours After Injection

%ID/g
9MTc-HYNIC-IL-8  99MTc-HYNIC-lysozyme
Organ (n = 6) (n =5)
Blood 0.028 = 0.001 0.105 *= 0.006
Abscess 0.33 = 0.06 0.025 *= 0.003
Muscle 0.0026 =+ 0.0001 0.0041 + 0.0008
Lung 0.19 = 0.04 0.077 = 0.011
Spleen 0.64 = 0.06 0.119 = 0.005
Kidney 1.47 = 0.06 1.77 = 0.06
Liver 0.14 = 0.01 0.124 + 0.006
Intestine 0.025 *= 0.002 0.028 = 0.001
Ratio
Abscess-to-
muscle 127 £ 23 6.7 1.1
Abscess-to-
blood 119 +2.2 0.24 = 0.03
Total uptake
Infected tissue
(%ID) 49 + 0.7 0.44 = 0.05
Kidneys (%ID) 28 = 1 35+ 1

Values are expressed as mean = SEM.
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to be superior. With iodinated IL-8 prepared using the BH
method {#3-BH-IL-8), abscess-to-muscle and abscess-to-
blood ratios of 115 and 12, respectively (8 h after injection),
were obtained in a rabbit model, similar to the ratios ob-
tained in this study. With both preparations, abscesses were
visualized as early as 1 h after injection. Uptake of activity
in the kidneys was high with both preparations, although it
was less pronounced fdf3-BH-IL-8. The difference is
caused by clearance of the radioiodinated label from the
tubular cells after degradation in the lysosomes, whereas
radiometal chelates remain trapped within lysosomes
(21,26-28). Labeling IL-8 witl*"Tc using HYNIC offers
great advantages over the BH iodination method. First,
compared with?3-BH-IL-8, the preparation of%"Tc-
HYNIC-IL-8 is easy, fast, and suitable for instant kit for-
mulations for routine use. Second, a formulation ViRl c

is inexpensive and always available compared vt
Most important, a preparation with much higher specific
activity can be obtained. In this way the amount of biolog-
ically active material injected is reduced 25-foldudy/kg
99MTc-HYNIC-IL-8 versus 25ug/kg 123-BH-IL-8. Using a
dose of 25ug/kg, IL-8 induced transient leukopenia fol-
lowed by leukocytosis over a period of several hours)(
whereas at a dose level ofuy/kg only a mild transient drop

of leukocyte counts without subsequent leukocytosis was
observed. This suggests th#Tc-HYNIC-IL-8 can be
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used as an imaging agent potentially without clinically?-
significant side effects.

In addition to IL-8, several smaR®"Tc-labeled peptides
capable of binding to leukocytes in vivo have been developed
and tested for their imaging qualiti€8™Tc-labeledN-formyl- %
methionyl-leucyl-phenylalanyl-lysine (fMLFKPQ) and plate-
let factor 4—derived peptide P483H (30) are effective infec-
tion-seeking agents. However, in the same animal moddt,

Becker W, Palestro CJ, Winship J, et al. Rapid imaging of infections with a
monoclonal antibody fragment (Leukosca@)in Orthop. 1996;329:263-272.

8. Van der Laken CJ, Boerman OC, Oyen WJG, et al. Specific targeting of

infectious foci with radioiodinated human recombinant interleukin-1 in an ex-
perimental modelEur J Nucl Med.1995;22:1249-1255.

Chianelli M, Signore A, Fritzberg AR, Mather SJ. The development of techne-
tium-99m-labelled interleukin-2: a new radiopharmaceutical for the in vivo
detection of mononuclear cell infiltrates in immune-mediated disebies Med
Biol. 1997;24:579-586.

Signore A. Interleukin-2 scintigraphy: an overview [abstrasticl Med Com-
mun.1999;20:938.

abscess-to-muscle ratios obtained with these agents were @fly ee 3, Horuk R, Rice GC, Bennett GL, Camerato T, Wood WI. Characterization

a quarter of those obtained with IL-8. In addition, fMLFK
showed relatively high activity in bowel and liver, resulting inl
high background activity and making this imaging agent less
suitable for detection of infections in the abdomen.
Future experiments witff™Tc-labeled IL-8 will focus on
improvement of the labeling efficiency without compromis-
ing the receptor-binding activity and infection-localizing
capacity of the agent. Site-specific attachment of a bifunt*
tional chelating group in a region of IL-8 not critical for

receptor binding will be the proper solution. 15.

CONCLUSION 1%

This study showed tha®Tc-labeled IL-8 has excellent
characteristics as an infection imaging agent: It rapidly accy-
mulated in infectious foci, while it rapidly cleared from non-
target tissues. The technetium chemistry allowed labeling of
IL-8 with preservation of its leukocyte receptor-binding Capaég'
ity. The mild transient drop of leukocyte counts without subro,
sequent leukocytosis suggests el c-HYNIC-IL-8 may be
a clinically useful imaging agent without significant side ef;
fects. These results warrant further development of an IL-8—

based radiopharmaceutical for imaging of infection.
21.
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