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Radiolabeled autologous leukocytes (WBCs) are the gold stan-
dard for imaging inflammatory bowel disease (IBD). For the
rapid and adequate management of patients with IBD, there is
need for a new agent at least as good as radiolabeled WBCs,
but easier to prepare and without its inherent risks. In this study,
the potential of interleukin-8 (IL-8) labeled with %mTc using
hydrazinonicotinamide (HYNIC) to image IBD was investigated
in a rabbit model of acute colitis and compared with that of
9mTc-HMPAO-labeled granulocytes. Methods: In rabbits with
chemically induced acute colitis, inflammatory lesions were
scintigraphically visualized after injection of either IL-8 or puri-
fied granulocytes, both labeled with °mTc. Gamma camera
images were acquired at 2 min and at 1, 2, and 4 h after
injection. Four hours after injection, the rabbits were killed, and
the uptake of the radiolabel in the dissected tissues was deter-
mined. The dissected colon was imaged and the inflammatory
lesions were scored macroscopically. For each affected colon
segment, the colitis index (affected colon-to-normal colon up-
take ratio, Cl) was calculated and correlated with the macro-
scopically scored severity of inflammation. Results: Both
agents visualized the colitis within 1 h after injection. %°mTc-
HYNIC-IL-8 images of the colonic abnormalities were more
accurate and the intensity of uptake in the affected colon con-
tinuously increased until 4 h after injection, whereas no further
increase 1 h after injection was noticed scintigraphically for
9mTc-HMPAO-granulocytes. The absolute uptake in the af-
fected colon was much higher for IL-8 than for the radiolabeled
granulocytes with the percentage injected dose per gram
(%ID/g) 0.41 = 0.04 %ID/g and 0.09 = 0.05 4 %ID/g h after
injection, respectively. With increasing severity, the Cl at 4 h
after injection for 99mTc-HYNIC-IL-8 was 4.4 = 0.6, 13.5 = 0.5,
and 25.8 =+ 1.0; for granulocytes, the Cl at 4 h after injection was
15 * 0.1, 834 = 0.2, and 6.4 = 0.5, respectively. The ClI
correlated with the severity of the inflammation (r = 0.95, P <
0.0001 for IL-8; r = 0.95, P < 0.0001 for granulocytes). Con-
clusion: Within 1 h after injection, visualization of the extent of
colonic inflammation in vivo was possible with %mTc-HYNIC-
IL-8 and °mTc-HMPAO-granulocytes. Within 2 h after injection,
9mTc-|L-8 allowed a good evaluation, and within 4 h after in-
jection, a meticulous evaluation of the severity of IBD. Although
9mTc-HMPAO-granulocytes were able to delineate the extent of
IBD within 2 h after injection, an accurate estimation of severity
of inflammation was not possible. %mTc-HYNIC-IL-8 is an in-
flammation-imaging agent that showed promising results in this
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study. ¥mTc-IL-8 can be prepared off-the-shelf and yields ex-
cellent imaging with high target-to-background ratios.
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The degree of activity of inflammatory bowel disease
(IBD) may be difficult to evaluate because of the fluctuating
episodes of relapses and remissions of acute colitis. A
noninvasive method for monitoring the disease is needed to
allow accurate therapeutic management of patients during
exacerbations of IBD. Various nuclear medicine diagnostic
procedures have become available for evaluating the status
of the diseased colon. The advantage of nuclear medicine
procedures over conventional diagnostic modalities, such as
planar radiography with barium, is their ability to provide
functional information and to allow an estimation of the
degree of inflammatory activity in affected areas in the
intestine, rather than to give information of a more morpho-
logic nature. The radiopharmaceutical of choice for imaging
IBD at present is radiolabeled leukocytes. Unfortunately,
the preparation has several disadvantages limiting its appli-
cation (e.g., laboriousness, handling of possibly contami-
nated blood). Therefore, an agent is needed that is at least as
good as radiolabeled white blood cells (WBCs) but easier to
prepare.

IBDs with chronic character, such as Crohn’s disease, are
characterized by a high intestinal mononuclear cell infiltra-
tion (1). More acute IBDs, such as ulcerative colitis, are
characterized by a strong neutrophil infiltration to the ex-
tracellular matrix of the colonic wall. Proinflammatory cy-
tokines play an important role in the neutrophil recruitment
of neutrophils into the colonic mucosa. Levels of these
cytokines (interleukin-g [IL-1B], IL-6, IL-8, and tumor
necrosis factory), as well as neutrophils expressing recep-
tors for these cytokines, are markedly increased in active
ulcerative colitis compared with the normal noninflamed
bowel tissue %). In acute IBD, chemotactic factors gener-
ated in the mucosa attract neutrophils from the circulation
into the inflammatory site and induce infiltration of neutro-
phils in the interstitial tissue, thus contributing to accumu-
lation and activation of neutrophils in the infected mucosa
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(3). Because neutrophils express high-affinity IL-8 receolution in phosphate-buffered saline (PBS). Subsequently,30

tors (0.3—4 nmol/L) 4—7), radiolabeled 1L-8 might prove precooled PBS was added to a total volume of RZ0To remove
useful for the imaging of acute IBD. excess unconjugated S-HYNIC, the mixture was extensively dia-

The scintigraphic imaging characteristics of radiolabelé)ﬂzfedh agai”?ft_ '2_35 (0'1'D_t°| 0'50'|m'- di"’}'ySiSfce_'" 3.5 nlnflgcular
IL-8 strongly depend on the procedure of labeling. van d%f'g t cutoff, Pierce). Dialyzed samples of circapg IL-8-

Laken et al. 8 showed that'?3-IL-8 labeled using the YNIC were stored at-20°C.

- 99MTc Labeling of HYNIC-Conjugated IL-8ricine-SnSQ kits
Bolton—Hunter method was clearly superior i-1L-8 (0.2 mL) were prepared containing 20 mg tricins-[eris(hy-

labeled using the IODO-GEN (Pierce, Rockford, IL}roxymethylymethyllglycine; Fluka, Buchs, Switzerland) and 0.01
method, despite similar in vitro cell binding characteristicsng SnSQ (Merck, Darmstadt, Germany) in 0.2 mL PBS, pH 7.0.
Recently, we described the development 8@ c-labeled To prevent precipitation of stannous ion, SnSissolved in 2
IL-8 preparation using hydrazinonicotinamide (HYNIC) asnol/L HCI was added to a solution of tricine in PBS; pH was
a chelator 9). In rabbits with Escherichia coliinfection, subsequently adjusted to 7.0 with 1.0 mol/L NaOH.

absolute uptake of*"Tc-HYNIC-IL-8 in the soft-tissue  For the rabbit studies, a 0.2-mL tricine-SnSki and 0.5 mL
abscess was more rapid and higher than that obtained wifl MBa®¥"cO,~ in saline were added tofg thawed HYNIC-

the radioiodinated preparation, whereas abscess-to-mugdkjé and incubated at room temperature for 30 min. After the
ratios reached values 100 at 8 h after injectiond). Fur- labeling reaction, the reaction mixture was applied on a Sephadex

G-25 column (PD-10; Pharmacia, Uppsala, Sweden) and eluted
99T c- -L-
thermore, C-HYNIC-IL 8 showed a remarkably fastwith 0.5% bovine serum albumin in PBS to purify the radiolabeled
clearance from nontarget tissues.

. . IL-8. The radiochemical purity was determined by instant thin-
We studied the performance 8f"Tc-HYNIC-IL-8 in @ |ayer chromatography (ITLC) on ITLC-SG strips (Gelman Labo-
well-established animal model of acute IBDO(11). **"™Tc-  ratories, Ann Arbor, MI) with 0.1 mol/L citrate, pH 6.0, as the
HMPAO-labeled purified granulocytes were used as a refobile phase. Each rabbit was injected with 18.5 MBETc
erence agent in this study. The in vivo characteristics tbeled to 0.5 mL IL-8 solution.
99T c-HYNIC-IL-8 were compared in rabbits with chemi R -
eceptor Binding Assay

_cally _induced colitis {1) with those opt_ained after admin- As described by Rennen et al9)( the leukocyte receptor
istration of**"Tc-HMPAO labeled purified granulocytes. pinging fraction of the?®™Tc-IL-8 preparation was determined in
The aim of this study was 2-fold: to determine the poan in vitro receptor binding assay. For this assay, heparinized
tential of ®™Tc-HYNIC-IL-8 to visualize acute colitis in human whole blood (10 mL) was mixed with 2.5 mL 5% dextran
rabbits and to find the earliest imaging time point thgSigma). After sedimentation of the red blood cell bulk foh at
allows accurate diagnosis of acute colitis using this agermhom temperature, the remainder of the blood sample was washed
in incubation buffer (1 mmol/L NakPQ,, 5 mmol/L NgHPQ,,
140 mmol/L NaCl, 0.5 mmol/L MgC}, 0.15 mmol/L CaC, 0.5%
human serum albumin, pH 7.4) and centrifuged atg50d 20 min.
Animal Model The cell pellet was then resuspended in 7 mL incubation buffer and
In 10 female New Zealand White rabbits (weight, 2.5-3 kglayered on 5 mL Ficoll-Hypaque (Pharmacia), followed by cen-
acute colitis was induced as described with minor modificationgfugation at 50@ for 20 min. The pellet was washed once and
(12-19. Briefly, the rabbits were anesthetized with an intramusubsequently resuspended in incubation buffer. Afterward, a series
cular injection of a 0.7-mL mixture of 0.315 mg/mL fentanyl ancf serially diluted polymorphonuclear (PMN) suspensions (0.5—
10 mg/mL fluanisone (Hypnorm; Janssen Pharmaceutical, Oxfogl,x 106 cells PMNs/0.5 mL) was incubated with 10,000 cpm
U.K.). After retrograde insertion of a flexible silicone tube, 1 mleonTc.|L.-8 during 2 h at37°C. A duplicate of the lowest cell
50% ethanol followed by 1 mL 25 mg trinitrobenzene sulfonic acigoncentration was incubated in the presence of a 100-fold molar
(TNBS; Sigma Chemicals, St. Louis, MO) in 50% ethanol, and 8xcess of unlabeled IL-8 to determine the nonspecific binding. The
mL 50% ethanol flush, was instilled in the colon at 25 cm proximahdioactivity in the cell pellet (total bound activity) was measured
to the anal sphincter. Forty-eight hours after induction of thig a shielded well scintillation gamma counter (Wizard; Pharma-
colitis, the respective radiopharmaceuticals were injected into tg-LKB, Uppsala, Sweden).
ear vein. Experiments were performed in accordance with the The specific activity of*™Tc-IL-8 was 20 MBgjg. The radie
guidelines of the local animal welfare committee. During thehemical purity of the radiopharmaceutical wa95% after gel
experiment, the rabbits were kept fasting. Water was provided firation, as determined by ITLC. The receptor binding fraction of
libitum. the 9"Tc-IL-8 preparation was 65%.

MATERIALS AND METHODS

Radiopharmaceuticals 9mTc-HMPAO-Granulocytes

Preparation of HYNIC-Conjugated IL-8uman recombinant  Carotid artery cannulation was performed on 1 anesthetized
IL-8 was kindly provided by Dr. Ivan Lindley (Novartis, Vienna, donor rabbit. A total amount of 100 mL blood was carefully drawn
Austria). IL-8 was conjugated to HYNIC essentially as describedto acid/citrate/dextrose tubes (containing 7 mL acid/citrate/dex-
by Abrams et al. 15). Briefly, in a 1.5-mL vial, 1.5u1 1 mol/L  trose per 35 mL blood). The total leukocyte count of the donor
NaHCQ;, pH 8.2, was added to 1fl IL-8 (5.7 mg/mL). Subse rabbits was 7.1X 10°/L with approximately 50% granulocytes.
quently, a 3-fold excess of succinimidyl-hydrazinonicotinamid®urification of granulocytes was performed according to the
(S-HYNIC) in 5 pL dry dimethyl sulfoxide was added in drops tomethod described by Lillevang et al.) with minor modifications
the IL-8 solution. After incubation at room temperature for 3 min(17). Briefly, the blood was mixed with 0.1 volume of 6% dextran
the reaction was stopped by adding 11k 1.0 mol/L glycine (Dextran 500; Pharmacia) solution in 0.9% NaCl and allowed to
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settle for 1 h atroom temperature. The leukocyte-rich supernataeiach. The degree of inflammation of the colonic segments was
was layered carefully on one-third volume of Nycoprep densitscored macroscopically on an arbitrary scale 0no visible
medium (14.1% Nycodenz, 0.3% NaCl, 5 mmol/L Tricine/NaOFabnormalities, 1= redness and wall thickening, 2 ulcers). The

pH, 7.2; density= 1.077 g/mL; osmolality= 265 mOsm; Ny- tissue samples were weighed and the radioactivity was measured
comed, Oslo, Norway) and centrifuged for 15 min at §00he in a shielded well scintillation gamma counter (Wizard; Pharma-
plasma above the mononuclear cells, the mononuclear band aredLKB). The stool and the intestinal wall of the inflamed and the
the density medium above the granulocyte pellet were carefulipninflamed colon were separately analyzed and their average
removed. The pellet was washed with 5 mL Hanks’ balanced salptake was assessed. To correct for decay and to permit calculation
solution (HBSS) with 10% autologous plasma and centrifuged fof the uptake of the radiolabeled radiopharmaceuticals in each
10 min at 5@. The cell pellet was resuspended in 1.5 mL HBSS#rgan as a fraction of the injected dose, aliquots of 1% of the
10% rabbit plasma. After this purification procedure, the granulinjected dose were counted simultaneously. The results were ex-
cyte purity was>90% (11). Added to the cell suspension was 0.5ressed as the percentage injected dose per gram (%ID/g). From
GBq freshly prepared®®™Tc-hexamethylpropyleneamine oxinethese results, the colitis index (affected-to-normal colon ratio [CI])
(HMPAO). The cells were incubated at room temperature for 30r each of the radiopharmaceuticals was calculated for each
min and centrifuged for 10 min at §0The pellet was resuspendedsegment.

in 5 mL cell-free autologous plasma. Labeling efficiency (cell- .

associated activity/total activity added) exceeded 80%. Functioreiatistical Analysis _

integrity of labeled granulocytes was evaluated by their in vivo All méan uptake values are given as %IDfg 1 SEM. For

performance, including hepatic and splenic uptake and tranSi@tistical analysis, the Mann-Whitney test was performed and
through the lungs. A dose of 18.5 MB§™Tc-granulocytes was correlations were calculated by linear regression analysis using the
administered intravenously in each rabbit. Spearman rank correlation (GraphPad InStat 3.00 Win 95; Graph-

Pad Software, San Diego, CA). The level of significance was set at

Gamma Camera Image Acquisition and Data Analysis P < 0.05.
Forty-eight hours after induction of the colitis, 5 rabbits were

intravenously injected through the ear vein wifiTc-HYNIC- RESULTS
IL-8. Another group of 5 rabbits was injected wittf"Tc-
HMPAO-WBCs. The rabbits were immobilized in a mold and Two days after the retrograde installation of TNBS in all
placed prone on a gamma camera equipped with a parallel-hdl® rabbits, severe mucosal alterations in the colon transver-
low-energy, all-purpose collimator (Orbiter; Siemens Medical Sysum and colon descendens were observed.
tems, Hoffman Estates, IL). Each rabbit was imaged at 2 min andThe scintigraphic images of the 2 radiotracers at 2 min
at 1, 2, and 4 h after injection. Images with 300,000 counts wegd at 1, 2, and 4 h after injection, as well as the respective
acquired and stored in a 256 256 matrix. image of the dissected calct h after injection, are shown

After acquiring the final images, the rabbits were killed with an, Figure 1. Both radiotracers showed focally increased
overdose of sodium phenobarbital, and biodistribution of the T

diolabeled radiopharmaceuticals was determined. After dissectiorp,itr?tli(er;rr]n;h%flggﬂq?_rgf_'dM%oL%t ?g?ﬂfg?“t\:; asnhac!)\:vsé?j ciL;f:e
an image of the entire dissected colon was acquired (100,0 6 9 9 y

counts per image) using the same collimator and matrix. Blodf® I'ung uptake decrejalsed. from 39 %ID t(? 17 %ID bgtween
was obtained by cardiac puncture. Tissues (lung, liver, spleeh/Min and 1 h after injection. The hepatic uptake did not
kidney, small intestine, normal [ascending] colon, and affecté@kceed 17 %ID at 2 h after injection, indicating that the
[transverse and descending] colon) were obtained. The affecf@Tc labeling procedure had not compromised granulocyte
colon was divided into 7 consecutive colonic segments of 5 cfanction.

A

4hr

= FIGURE 1. Scintigraphic images of rab-

"y { i bits with experimental colitis, imaged at 2
' min and at 1, 2, and 4 h after injection,

of together with separate image of dissected

( colon of #¥mTc-HMPAO-granulocytes (A). In

vivo, no nonspecific bowel uptake is seen

until 4 h after injection and ®™Tc-HYNIC-
9mTc-TL-8 IL-8 (B).
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99MTc-HYNIC-IL-8 and  9°"Tc-HMPAO-granulocytes TABLE 2
nicely delineated the inflamed colon as early lah after ~ Biodistribution of %"Tc-HYNIC-IL-8 and %" Tc-HMPAO-
injection. With %"Tc-HYNIC-IL-8, the extent of the in Granulocytes in 2 Groups of Rabbits with
flammation in the colon was clearly visualizet2ah after Experimental Colitis
injection and a further increase of uptake in the inflamed
colon was observed uht h after injection. Whole-body

4 h after injection
99mTc-HMPAO-

images of the rabbit and images of the dissected colon 9mTc-HYNIC-  granulocytes
clearly showed the focal ulcerations and the extent of the  parameter IL-8 (%ID/g) (%ID/g) P*
colonic inflammation (Fig. 1). UsingTc-HMPAO-gran

: . . Blood 0.044 = 0.001  0.30 = 0.03  <0.007
ulocytes, images were less precise because uptake in all intestine 0032 + 0.003 0.024 + 0.003 <0.06
inflammatory foci was much lower at 2 @M h after Nonaffected colon
injection. No nonspecific bowel uptake was apparent with tissue 0.025 = 0.004 0.023 = 0.008 <0.70

either of the radiotracers uht#4 h after injection. The Affected colontissue 0.41 +0.04  0.091 +0.055 <0.007

guantitative analysis of both radiotracers with respect to thgeces
Nonaffected colon 0.005 = 0.001 0.015 = 0.003 <0.35

uptake in_ th(_a ir?fected colon is summarized in Table 1. Affected colon 0013 + 0.002 0022 + 0.007 <0.26
The biodistribution data of*™c-HYNIC-IL-8 and  yng 027 +0.09 0.8+ 001 <0.70
99mTc-HMPAO-granulocytes at 4 h after injection areSpleen 067 +0.22  0.83+0.12 <0.15
shown in Table 2. The uptake &f"Tc-HYNIC-IL-8 in the  Kidney 1.86 028  020*001  <0.007
affected colon exceeded that $fTc-HMPAO-WBCs by  Lver 0.091=0.005 021003  <0.007

a factor of 4.5 (0.41*= 0.04 %ID/g for 9"Tc-IL-8 and
0.091 + 0.05 %ID/g for **"Tc-HMPAO-WBCs, respec *Mann-Whitney test: 9¥mTc-HYNIC-IL-8 vs. 9™ Tc-HMPAO-gran-
el (0 < 0,007 e HYNIC L8 o et Cls e s et s ravo o roup)
at1and 4 h after injection compared WWF_HMPAO_ shown at 4 h after injec?ion.pData are expressed as mpeangi SFI)EM.
granulocytes (grades 0, 1, and 21ah after injectionP <
0.05; and &4 h after injectionP < 0.008 each grade) (Figs.
2A and 2B). The uptake of both radiotracers in the nonaf-
fected colon was similarly low (Table 3). Consequently, theolon and the nonaffected colon as well as in the nonaf-
affected colon/nonaffected colon uptake was much hightercted colonic wall. The absolute uptake in the stool of the
for 99MTc-HYNIC-IL-8 with 18.5 = 4.1, compared with inflamed colon and the total uptake in the inflamed colonic
4.1 = 1.4 for ®"Tc-HMPAO-granulocytes R < 0.007) wall and the ratios of the uptake in the inflamed colon and
(Table 3). With both radiotracers, the Cls increased with thike nonaffected colon are shown in Tables 2 and 3. The
severity of inflammation. When evaluating the relative up4.5-fold higher %ID/g uptake d*"Tc-IL-8 compared with
take in the affected segments for both radiopharmaceutica®Tc-HMPAO in the affected colonic wall led to an-af
a positive correlation was observed between Cls and tfezted colonic wall/affected stool ratio of 31:1 fét™Tc-
severity of the macroscopic abnormalities (Fig. 3). Fdt-8, compared with a ratio of 4:1 foP*"Tc-HMPAO
samI c-HYNIC-IL-8, the correlationi? = 0.95,P < 0.0001) WBCs, respectively.
was as strong as f@P"Tc-HMPAO-WBCs (2 = 0.95,P < At 4 h after injection"Tc-HYNIC-IL-8 showed signif
0.0001). icantly higher uptake for the different grades of inflamma-
99mTc-IL-8 and °°"Tc-HMPAO-granulocytes showedtion (P < 0.008) compared with those after injection of
similar low uptake in the stool (Table 2) of the affected®Tc-HMPAO-granulocytes. Focal uptake in the inflamed

TABLE 1
Uptake of 99mTc-HYNIC-IL-8 and 9mTc-HMPAO-Granulocytes in Affected and Nonaffected Colonic Segments
99mTc-HYNIC-IL-8 99mTc-HMPAO-granulocytes
Nonaffected* Affected Nonaffected” Affected
Time (%ID) (%ID) (%ID) (%ID) pt
2 min — 0.012 = 0.003 — 0.010 + 0.003 <0.7
1h — 0.034 = 0.005 — 0.029 + 0.003 <0.5
2h — 0.07 = 0.017 — 0.021 = 0.002 <0.03
4 h — 0.08 = 0.02 — 0.019 + 0.006 <0.03

*No visual uptake.
fMann-Whitney test: ©mTc-HYNIC-IL-8 vs. ¥mTc-HMPAO-granulocytes. Level of significance was set at P < 0.05.
Colonic uptake (%ID [mean = SEM]) of both tracers is shown at different time points.
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FIGURE 2. ClIs of both radiotracers at 1 h (A) and 4 h (B)
postinjection (p.i.) compared with severity of macroscopic in-
flammation (grade 0 = normal; grade1 = inflammation; grade
2 = ulceration). Error bars represent SEM.

Macroscopic aspect of colonic mucosa

FIGURE 3. Macroscopic aspect of colonic mucosa in TNBS-
induced acute colitis. Scoring of inflammation is shown: 0 =
normal (colon descending); 1 = inflammation (sigmoid colon);
2 = ulceration (rectum).

was higher probably because of tubular reabsorption of the
peptide (8,19. The uptake of both radiotracers in most
other tissue samples was remarkably similar. Hepatic up-
take of%9"Tc-HYNIC-IL-8 was relatively low, reflecting the
predominantly renal excretion of the tracer.

DISCUSSION
For nuclear medicine imaging of IBD, the use of radio-

colon 4 h after injection allowed a point-by-point compariabeled leukocytes still is the gold standard because an
ison with macroscopic ulcerations at inflammatory siteaccurate diagnosis of the extent and severity of IBD is
Furthermore,®*"Tc-HYNIC-IL-8 had significantly lower possible. Several reports documented the superior perfor-

blood levels tharf*"Tc-HMPAO-WBCs P < 0.007), re

mance of *°"Tc-HMPAO-WBCs compared with1ln-

sulting in a lower uptake in background tissues (muscl&/BCs for the evaluation of colitis20—22. When Tc-

small intestine). In the kidneys, the uptake of tPEerc-IL-8

HMPAO-WBCs are used, only image h after injection

TABLE 3
Relative Uptake of 99MTc-HYNIC-IL-8 and %MTc-HMPAO-Granulocytes in Stool and Colonic Wall and Absolute Uptake
of ®®mTc-HYNIC-IL-8 and #*™Tc-HMPAO-Granulocytes for Ratio of Inflamed Healthy Colon

4 h after injection

99mTc-HYNIC-IL-8

99mTc-HMPAO-granulocytes

Parameter %ID Relative uptake %ID Relative uptake P*
Stool in inflamed colon 1.07 (12.6 = 3.5) 0.38 (19.8 = 3.5) <0.42
Inflamed colonic wall 5.18 (87.3 = 3.5) 1.70 (80.1 = 3.5) <0.51
%ID/g %ID/g
Ratio of inflamed to healthy colon 18.5 £ 4.1 4114 <0.007

*For 99mTc-HYNIC-IL-8 vs. 9mTc-HMPAO-granulocytes. Data are expressed as mean = SEM. Level of significance was set at P < 0.05.
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(23) will allow specific imaging of IBD, because nonspeshowed a> 5-fold higher value ove?*Tc-HMPAO-gran
cific bowel uptake is visible on later images. ulocytes, almost allowing a point-by-point comparison be-
However, preparation of labeled autologous leukocytestiwseen whole-body images and macroscopical observations.
rather laborious and time-consuming. Furthermore, therelis addition, compared with labeled granulocytes, labeled
a small but definite risk of personnel contamination or evehYNIC-IL-8 has the important advantage of an easier prep-
inadvertent cross-contamination between patierd). ( aration without the need for blood manipulation.
Therefore, there is an urgent need for a sensitive and speThe moderate performance & Tc-HMPAO-granule
cific imaging agent that can be prepared relatively easilycytes @3) compared witt#*Tc-HYNIC-IL-8 (8) is remark
Recently, we introduced Tc-HYNIC-IL-8 as such a able. This could be caused by the longer circulating time
new agent for scintigraphy. In a rabbit animal model viith and slower background clearance of labeled WBCs or, more
coli infection, %"Tc-HYNIC-IL-8 allowed rapid visualiza Probable, additional specific uptake of IL-8 in inflammatory
tion of the abscess as early & h after injection with high cells. Because quantitative analysis of the scintigrams of
and rapid accretion of the radiolabel in the abscess.  **"Tc-HMPAO-granulocytes showed rapid initial lung tran
Our study was designed to test this n8Tc-HYNIC- sit and low hepatic uptake, there was no indication of

IL-8 agent for its potential to visualize inflammatory lesion§€terioration of granulocyte function associated with the

in a more clinically relevant animal model and to determin@peling procedure. _
the earliest time point for diagnosis of IBD. Diagnostic Previous studies showed tH&tTc-HYNIC-IL-8 induced

imaging was done uriti4 h after injection because no transient neutrop_e_nia in_rc_abbilS,Q). We aim to further
further increase of uptake in the affected colon can Hacrease the specific activity of th&Tc-HYNIC-IL-8
expected with®"Tc-HMPAO-granulocytes 11). The re preparation and to decrease the biological activity of the
sults of this study show that both tH&Tc-HYNIC-IL-8 agent. Until now, a 25-fold reduction of protein dose was

and the® Tc-HMPAO-granulocytes preparationh after achieved when going fror¥4 to *"Tc as radiolabelq).
injection visualized the affected colon with similar uptake in

the affected colon. A2 h after injection, images §#™Tc- CONCLUSION

HYNIC-IL-8 were superior. Uptake in the affected colon |n this rabbit model, the imaging performanceS%fTc-
increased to a level of 4.5-fold higher than witfTc- HYNIC-IL-8 and 2" T¢c-HMPAO-WBCs were similar at 1 h
HMPAO-granulocytestad h after injection®"Tc-HYNIC-  after injection in the evaluation of experimental colitis. At
IL-8 scintigraphically allowed a visual differentiation2 h after injection?"Tc-HYNIC-IL-8 appeared superior to
between mild (grade ¥ inflammation) and severe (gradethe *"Tc-HMPAO-WBCs, providing sufficient diagnostic
2 = ulceration) inflammation witm 2 h after injection. In information for accurate evaluation of the extent and sever-
addition, image quality improved even further from 2 to 4 ity of experimental colitis. Because of its high uptake in
after injection (Fig. 1). Such a differentiation between miléhflammatory foci in combination with minimal nonspecific
and severe inflammation was not possible wiffiiTc- bowel uptake?*"Tc-HYNIC-IL-8 allowed a point-by-point
HMPAO-granulocytes. Ex vivo, very mild nonspecific up-correlation with the macroscopical observatidreh after
take in the nonaffected colon was observed wWitfiTc- injection associated with specific uptake in the inflamma-
HMPAO-granulocytes after dissection; this was not sedary foci. These results suggest tH&tTc-HYNIC-IL-8 is
with 9"Tc-HYNIC-IL-8, apparently because of specifican imaging agent that permits accurate diagnosis of IBD,
binding. The higher uptake d®"Tc-HYNIC-IL-8 in the provided that the problem related to the biologic activity can
affected colon was mainly due to an increased uptake o8 circumvented.

99T c-IL-8 in the inflamed colonic wall. This led to a more
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