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Abstract

Many different radiolabd ed antibodies have been used. for. radioimmunothergpy and
redi ol mmunosci ntigraphy of human diseeses in animal experiments. In order to study theln Vivo
tissue distribution of antibody, we labeled human nonspei fi ¢ polydona 1gG with Na'®| using
chloramine- T method. An animad modd was developed by injecting turpentme in the posterior
left thigh of Bab/c mice Tissue distribution of 12 -1gG was assessed in normd and induced
inflammation mice. Although labded IgG aceumulated in normd tissues such as liver, spleen
and blood, its locdization in inflammatory/l eft thigh was significantly different from normd
right thigh. Thus by using the radiolabding methods of 1gG in order to increase the target-to-
background ratio, antibody scintigrgphy could be suggested as a powerful diagnostic tool for
inflammation.

Keywords: Immunoscintigraphy; Turpentine Immunoglobulin (1g); Percent Injected Dose per

gram tissue (% ID/q).

Introdudtion

Various antibodies have been labeled with
different  radionuclides and used for
radioimmunoimaging (1-6). Themod important
limitation of this applicaion istha the labeled
antibodies accumulate nat only in thetarge but
also in normal tissues (nontarget). To overcome
this, severa methods have been proposed (7-
11). Mod of the invedigations are focused on
improving radiolabeling mehods (12) resulting
in reduction of background adivity and
enhancement of targe-to-background raio.
Radiolabeled leukocytes and a few
radiopharmaceuticals such as ¥Ga-citrae and
M c-labeled  antigranulocytes  antibody
preparations can be used to deted infectious
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and inflanmaory foci (13). Snce human
nongecific polyclonal 1gG accumulates in
inflammatory and infedtious foci, in this paper,
we studied the tissue distribution of whole 1gG
labeled with Na™®l using chloramineT method
in normal and induced inflammation mice.

Experimental

129 asNa®I with specific adtivity of 100 pci/pl
in NaOH was purchased from Amerdham. 1gG
was prepared from human plasma (14) and was
iodinated by Chloramin-T method (15). Bridly,
100 ug of 1gG was incubated with 2 mci of
Na'®| and 25 pg of chloramin-T for 1min. Free
radioactive iodine was separated by Sephadex
G-50 column chromaography. Secific adivity
of 2°- 1gG was estimated to be between 5-10
mci/mg.
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Figurel. Gel filtration of |ebel e protein ( Sephalex G-25)

An anima model was developed injeding
40 pl of turpentine in the pogerior left thigh of
Ball/c mice weighing approximaely 25g. Mice
were left for 48 h in normal condition to
develop the inflanmation foci. 100 uci / 0.1 ml
/ 20 pg 3 -1gG / mouse was injected through
tail veinsinto mice. 9x mice from each group
were killed with ether for deteminaion of
tissue radioadtivity & times2, 4, 6, 24, 30, and
48 h pod administration of *®1-1gG. Selected
organs (blood, spleen, liver, somach, integdine,
kidney, left thigh, right thigh, and bone) were
removed and placed into pre weighed tubesand
radioadivity was measured. The percait of
injected dose per gram tissue (% 1D/g tissue)

was determined.-The total injeted dose was
calculated by measuring syringes before and
after injection to each animal.

Statistical anal ysis

Alll values were expressed as mean
standard deviaion (Mean + D) and data were
compared ‘using sudent T-ted. Saidical
ggnificant was defined as P<0.05.

J’_

Table 1. %ID/g in nomd miceat 2, 4;6, 24, 30,48 hpost injedion of | —IgG

Organ 2h 4h 6h 24 h 30h 48h
Blood 14.40+4.48 26.7 443 17 2% 8.8 0.1 2.3 105 1.3240.72
Splean 4.2 +036 5.23+0.76 34 10.71 2.0340.5 0.4840.13 0.5240.16
Liver 6.6 +1.15 7.3 +08 5.8540.68 3.1 0.8 1.16+0.57 1.2540.4
Stomach 6.13+0.98 13.77+4.81 5.48+1.9% 2.030.29 1.3440.39 05140.2
Intestine 3.15+1.19 5.95+0.35 2.8510.5 2.08+0.37 0.66+0.22 0.5340.12
Kidney 7.05£057 23.85+3.85 6.8 +1.06 3.2 40.29 2.2 1057 5.4240.11
Left thigh 1.43+045 2 +05 1.5340.28 1.3540.05 0.4340.18 0.2840.1
Right thigh 1.5:+0.31 2.3 +0.36 1.2540.18 1.2540.05 0.5640.19 0.2240.05
Bone 2.1 +054 2.67+0.19 157+0.21 14 +0.25 0.3140.07 0.2840.03

Dataare expressed aspercent injected dose pergran. M e +s.d. for 6mice

Table 2. %ID/g in induced inflammaionmicea 2, 4, 6, 24, 30, 48h postinjection of 2| -IgG

Organ 2h 4h 6h 24 h 30h 48 h
Blood 18.57+3.04 28.82+353 12.75+164 7.5840.8 2.1340.32 1.93+0.64
Splean 3.33+1.08 13.17+1.72 2.63+062 1.8310.33 0.49+0.26 0.49+0.21
Liver 5.15+1.31 12.1 +272 4.6 +137 1.9740.7 1.44+0.59 1.47+0.12
Stomach 4.68+1.11 24.63+5.75 2.63+0.7 2.2 1057 0.9240.45 0.82+0.4
Intestine 3.5 +054 8.42+181 19 +03 1.3240.33 0.6840.32 0.68+0.24
Kidney 5.8 +0.73 18.1 +382 6.8 +1.74 4534078 2.1840.84 5.27+1.86
Left thigh 2 +054 6.87+0.69 6 +122 5.3540.65 12 +0.28 1.03+0.69
Right thigh 1 +048 2.69+1.12 2 1052 1.77+0.06 0.3540.06 0.3940.15
Bone 2.81+0.29 3.28+04 1.83+0.35 2.8340.66 0.34+0.07 0.36+0.1

Dataare expressed aspercent injected dose pergran. Mea +s.d. for 6mice
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Results and Discuss on

The result of sgparaion of free radioadive
iodine from labeled 1gG by Gdl filtration
chromaogrgphy is shown in figure 1. Labeling
efficiency and specific adivity were 75% and
5-10 pci / ug respedively.

The reaults of tissue digtribution in normal
and induced inflammation mice at 2, 4, 6, 24,
30 and 48 h post injection of *°I-1gG (n=6 per
timepoint) are hown infigures 2 and 3.

There was no sgnificant difference between
the radioadivity of Ieft and right thigh in mice
without inflanmation after injection of ' -1gG
(Tablel). In inflammaion bearing mice,
radioactivity values of left and right thigh were
significantly different (P<0.05) & definitetimes
(6, 24, 30, and 48 h) afte injection of % -1gG

Tissue distribution of *®| -human nonspecific polyclonal IgG ..

Table 3. Inflanmatory (leff) thigh-to-nommal tissue ratios in
inflammation bearing miceafter injection of | —1gG

Organ 2h 4h 6h 24h 30h 48h
Blood 0.1 023 047 07 056 053
Soleen 0.6 052 228 29 2.4 2.1
Liver 0.3 056 1.3 2.7 083 07
Somach 0.4 027 228 243 13 125
I ntestine 057 081 315 4.05 1.76 15
Kidney 034 037 0838 118 0.55 0.19
Right thigh 2 255 3 3.02 3.42 2.66
Bone 0.7 209 327 189 35 0.9

The maximum radioadivity of normal
tissues and inflammaory (left) thigh was
achieved 4 h_afteriinjection of **| -1gG, and
reduced dramatically afte 4 h (e.g. the % 1D/g
blood felled from ~29% & 4 hto 13% at 6 h
and 75% a 24 h). The reduction of
radioadtivity.in inflammaory (I€ft) thigh was

(Table 2). not'as much asthe reduction of radioativity in
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normal tissues (the % ID/g dropped from 7% at
4 hto6% a 6h and5% & 24 h). The best
inflammatory thigh-to-normal tissue raios were
obtained at 24hr pog adminigration of ' -1gG
(Table 3).

Many studies using antibodies have utilized
radioiodine (**1, 3, 1) asthetracer to follow
the digribution of atibodies in animals (16-
21). The baa emisson and poor imaging
charageigtics of ™I have limited its use.
Although *#| with half-life of 13 h and single
gamma with 159 Kev (83-85 %) is the
radionuclide of choice for mog imaging tracer
sudies, trangportaion problems and cod have
limitedthe use of *| radionuclide. **1, a cheap,
widely avalable, and eadly detedable
radionuclide, has been used mainly as a label
for biodigribution studies (22). In this study,
we labeled human nonspecific polyclonal 1gG
with Na®| by chloramineT method, which is
an efficient method for the dired substitution of
12 into thetyrogy| residues of protein (23).

As shown in Figure 3, labeled 1gG is
accumulated in the inflammaion ste. There
was dgnificant difference at definite times
between the radioadivity of left and right thigh
after injection of '®I{1gG in induced
inflammation mice. Levels of activity in'most
normal tissues, were high and based on the
results, inflammation cen be visuaized within
24 h afte injetion of 23-1gG. (Tablel).
Following administraion of radioiodinaed
antibodies, in vivo deiodinaion. occurs.
Deiodinaion increases radioacivity in blood,
somach, intedine, kidney, and decreases the
target-to-nontarget radioactivity raios (12). In
spite of locaizaion of *23-1gG in normal
tissues, its accumulation in inflanmatory steis
high enough to be recognized from background.
Invegigaions have shown tha the
accumulation of IgG in inflammatory and
infedtious foci resuits from increased vascular
permeability (24). The clinical resuts for
immunoscintigraphy with radiolabeled human
nongecific polyclonal 1gG indicate the
potetial value of this method for the detection
of infedtious and inflanmaory processes (25-
26). Howeve, a genera difficulty in the
application of radiolabeled antibodies is the
excessve accumulation in normal organs such
asliver andthe dow clearance of the label from
circulation. To overcome this, several methods
have been proposed such as splitting up the
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antibodies into bivalent or monovaent
fragments or reducing to just the hypevaiable
region (7), adminigraion of a second antibody
(8), pretargeting concept (9-11), and dteingthe
radiolabeling methods.

Therefore, due to the high localizaion of
labeled 1gG in inflammaory dtes, if
radiolabeling methods of antibodies are
improved, background radioadivity decreases,
then inflanmation would be more recognizable
from background in images. Although, much
remains to be done to insure the clinica
usefulness of this gpproadh, it is suggested tha
radiolabeled antibody is more asuitable method
compared to othe methods as
radiopharmeceutical for the localization of
inflammation.
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