
ver the past several years, radiolabeled antibodies
have been used clinically for the external imaging of
tumors, myocardial necrosis, pulmonary emboli, and
infection(1â€”12).Currently,the methodsfor screening
potential antibodies for immunoscintigraphic applica
tions include: in vitro cell binding, biodistribution stud
ies, and external imaging in small animals. In order to
optimize the screening process, a better understanding
of the in vivo localization of radiolabeled antibodies
within tissues at the light microscopic level is critical.

While immunoscintigraphy with conventional single
photon agents is useful for localizing focal sites of
pathology, absolute tissue concentration of radiolabeled
protein cannot be determined. In addition, external
imaging does not provide any information about the
distribution of radioactivity in different tissue spaces or
cell types. For example, in myocardial infarction im
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aging, it is impossible to determine the distribution of
anti-myosin between necrotic myocytes, normal myo
cytes, inflammatory cells, and interstitial space.

Recently, a method of quantitative autoradiography
was developed to measure concentrations of radioiodi
nated proteins in microscopic volumes of tissue and to
determine the degree of association of radiolabel with
different microscopic tissue components (13). This
method was recently used to determine iodine-l25-
(1251) labeled low-density lipoprotein (LDL) tissue con

centrations in vascular (14) and extravascular tissues
(15).

Since indium-i 11 (â€œIn)is the most commonly used
radionuclide in immunoscintigraphy, this autoradi
ographic method was adapted to â€˜â€˜â€˜In-labeledproteins.
The method was used to measure tissue concentrations
of these â€˜â€˜â€˜In-labeledproteins in an effort to better
understand mechanisms that localize radiolabeled pro
teins in immunoscintigrams. Indium-i 11 decays by
electron capture and thus does not have direct particu
late emission, however, significant quantities of very
low energy internal conversion and Auger electrons are
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A quantitative autoradiographic method was developed to measure 111ln-labeledproteins in
extravascular tissues with a spatial resolution sufficient to associate these proteins with
tissue morphology. A linear relationship between measured grain density and isotope
concentration was demonstrated with uniformly-labeled standard sources of epoxy-embedded
gelatin containing [111lnjalbumin;half-distance of spatial resolution was 0.6 @m.The technique
was illustrated by measuring 24-hr accumulation of diethylenetriaminepentaacetic acid
coupled 111ln-labeledhuman polyclonallgG and human serum albumin(HSA)in a thigh
infectionmodel in the rat. Gamma camera images localized the infectionand showed target
to-background ratios of 2.5 Â±0.3 for lgG and 1.4 Â±0.02 for human serum albumin(mean Â±
s.d., n = 3). Usingquantitative autoradiography, significantlyhigher average tissue
concentrations were found in the infected thighs at 4 to 4.5% of the initialplasma
concentrations as compared to 0.2 to 0.3% of initialplasma concentrations in the noninfected
thigh (p < 0.05); these radiolabeled proteins were not inflammatorycell associated and
localized primarilywithinthe edematous interstitialspaces of the infection.
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produced during decay. The low energy of these emis
sions make it possible to obtain autoradiograms of
sufficientresolutionto localizeradioactivityto specific
cell types and to provide quantitation of local protein
concentrations.

The present report illustrates the method by using
â€˜I â€˜In-labeled polyclonal human IgG as a model anti

body to evaluate the potential of â€˜â€˜â€˜Inquantitative
autoradiography. This antibody preparation has been
demonstrated to be an effective agent for external im
aging of focal sites of infection in both animal models
of infection and in human subjects by a mechanism
that is not known (11). Possible mechanisms for local
ization include an enhanced specific binding of anti
body to tissue components such as Fc receptors on the
surface of leukocytes or simply increased vascular
permeability that naturally occurs in infected tissues.
By quantitatively comparing the localization of â€œIn
IgG with that of â€˜â€˜â€˜In-labeledhuman serum albumin (a
vascular permeability marker) at focal sites of infection,
these two possibilities may be distinguished.

METhODS

Antibodies
Human nonspecific polyclonal IgO (Sandoz, Inc., East

Hanover,NJ) containingIgG antibodiesthat normallyoccur
in a broadly-baseddonor populationwasused.This prepara
tion (Sandoglobulin) is 96% IgO with a distribution of sub
classes corresponding to normal serum.

Sandoglobulin and human serum albumin (HSA) (Cutter
Biologicals, Berkeley, CA) were radiolabeled with â€˜â€˜â€˜Invia the
diethylenetriamine pentaacetic acid (DTPA) antibody chelate
method (16). Briefly, isobutylchloroformate(0.25 mmol) were
added to a cooledsolutionof the triethylaminesalt of DTPA
(0.2 mmol in 2 ml of acetonitrile) and stirred for 30 mm. An
aliquot of the resulting solution of the mixed carboxy anhy
dride of DTPA was added to a cooled solution of antibody
dissolved in 0.1 M NaHCO3, pH 7 to 8. After overnight
storageat 4Â°C,the mixturewasdialyzedagainst0.lM acetate
buffer pH 5.0 and applied to a Sephadex 0-25 column. The
protein fractions were dialyzed against normal saline. A 0.5-
ml aliquot ofthe resulting antibody solution, containing â€˜@â€˜0.5
mg of protein, was diluted with 0.5 ml l.OM citrate buffer
(pH 5.0),combinedwith 1â€”2mCi ofindium chloride(Amer
sham, ArlingtonHeights,IL), incubated for 30 mm at room
temperature, and applied to a Sephadex 0-25 column to
isolate protein fractions.

Animal Model
A clinical isolate ofE. Co/i was storedat â€”70Â°Cin a freezing

media containing 20% glycerol and 80% dextrose phosphate
until use. Aliquots of bacteria were defrosted and colony
counts performed on serial dilutions grown overnight on BBL
Brucella agarplates. Based on the colony count, freshly thawed
bacterial suspensions were washed and diluted with saline to
a final concentration of 8 x l0@0organisms/ml. Aliquots (0.1
ml) ofbacterial suspensions (8 x i0@organisms) were injected
into the right thigh muscle of 150 g male Sprague-Dawley rats

(Charles River Breeding Laboratories, Burlington, MD).
Twenty-four hours later, gross swelling in the right thigh
readily appeared representing -@-5%of the total-body weight
ofthe animal. Twenty-four hours after bacterial inoculations,
500 @gofantibody or human serumalbumin (specificactivity
.e#3 @Ci/@igfor either tracer) was injected via the tail vein. Tail

vein blood samples were collected at 10 mm, 4 hr, 20 hr, and
prior to killing at 25 hr. At 24 hr after injection of the
radionuclide, the animals were anesthestized with ketamine
and scintigrams recorded using a standard field-of-view scm
tillation camera (Technicare 420, Solon, OH) equipped with
a parallel hole, medium energy collimator. Images were re
corded for a preset time of2 mm per view. Following imaging,
the animals were killed and pressure-perfusion fixed for 20
mm with 2.5% glutaraldehyde in 0.1M sodium cacodylate,
pH 7.4.Portionsofthe infectedand noninfectedthigh muscle
were excised and stored overnight in fresh fixative. The follow
ing day, whole tissue â€˜â€˜â€˜Incounts of the excised thigh muscle
samples and total plasma radioactivities (Ce, cpm/ml) were
measured in a gamma counter (Compugamma, LKB Phar
macia; counting efficiency, 80%).

Autoradiography
The autoradiography protocol has been presented in detail

elsewhere (13, 14). Briefly, glutaraldehyde-fixed samples were
cut into small cubes (â€˜@-3mm on edge), processed by routine
histological techniques ofpostfixation with osmium tetroxide,
dehydration in graded alcohols, and embedded in epoxy resin
(EMbed812, ElectronMicroscopySciences,Ft. Washington,
PA).Theseplastic-embeddedsamplesweretrimmed to a small
trapezoid, (â€˜@-0.5mm on a side), 1-sm sections were cut with
glass knives on an ultramicrotome (Sorvall MT-2, DuPont,
Newton, CT) and 10 to 15 sections were placed in a central
location on a microscope slide.

Within 3 days of the in vivo experiment (approximately
one half-lifeof â€˜â€˜â€˜In,2.83 days), the slides were dipped in
molten (40Â°C)nuclear emulsion (Kodak NTB-2; Eastman
Kodak, Rochester, NY) in a darkroom and dried vertically at
27â€”28Â°and 80% relative humidity for 1 hr. After packaging
in light-tight boxes containing desiccant (anhydrous calcium
sulfate), the slides were stored for 14â€”21days at 4Â°C.Slides
were developed, stained with 0.5% toluidine blue, and allowed
to dry.

Grain density measurements were made visually using a
ZeissPhotomicroscopeIII (CarlZeiss,NewYork, NY) and a
calibrated eyepiece reticle grid containing rectangular boxes
(5.6 x 28 @mat 880X). Transmitted light brightfield or
darkfleld microscopy was used for grain density measure
ments. At least ten tissue sections from each embedded tissue
sample were counted and at least two tissue samples from
each thighwerequantitativelyanalyzed.

Nonradioactive tissue sections of similar structure to that
being analyzed were included with each group on a separate
slide as a control for positive or negative chemography. Che
mography is the subsequent development of autoradiographic
grains as a result of chemical reduction of the silver halide
within the nuclear emulsion rather than as a result of a
radioactive decay event. Such artifactual grains can greatly
increase background grain densities and thereby reduce detec

tion sensitivity of radioactive decay.
To provide a relationship between measured grain density

and â€˜â€˜â€˜Inconcentration, uniformly-labeled standards were
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prepared as previously reported (13) using [â€˜â€˜â€˜In]HSA.Briefly,
l-ml aliquots ofknown concentrations of[' â€˜â€˜In]HSAin 0.l5M
NaCI were added to identical volumes of 14% (w/v) gelatin
in water at 37Â°C.The mixtures were transferred to individual
plastic vials and allowed to gel at 4Â°Cfor 8 hr after which 10

ml of 2.5% (w/v) glutaraldehydein 0.lM cacodylatebuffer
was added to each vial and stored at 4Â°Covernight. The fixed
gels were removed from the vials, cut into small cubes (â€œ-3
mm on edge), and processed for embedding as outlined above
for the tissue samples. Samples at each concentration were cut
out of the epoxy resin blocks, weighed, and analyzed for
radioactivity in a gamma counter (CompuGamma) creating a
series ofgelatin standards.

These standard calibrationsampleswere dipped, exposed,
and developed at the same time with each group of slides
containing radioactive tissues. The calibration data was used
to convert the measuredsilvergrain densityover 1 @imtissue
sections into absolute tissue isotope concentration CT (cpm/
ml). Calculated tissue concentrations were normalized to the
10-mm plasma concentration at the time of the experiment,
C,@(cpm/ml), to yield the relative tissue concentration CT/
C,5,.

As previouslydescribed for 1251(13), resolution of â€œIn
autoradiography was assessed using high concentration â€œIn
gelatin standards to produce a step change from a uniformly
labeled high concentration standard to an immediately adja
cent nonradiolabeled plastic epoxy resin thus, creating a res
olution target. Sections, consisting of roughly half embedded
radioactive gelatin and half pure nonradioactive epoxy resin,
were autoradiographed. The calibrated eyepiece reticle (used
at a magnification of 220X corresponding to grid boxes 2.2 x
11 aim) was used to measure the grain density over the gelatin
as a function of distance. From these measurements,a half
distance (distance from the edge ofthe â€˜â€˜â€˜In-labeledsource at
which the grain density falls to halfofits value over the source)
was obtained.

Statistical comparison of populations was performed by
Students's unpaired t-tests (two-way). A probability of a type
1 error of 5% or less was considered significant.

RESULTS

The resolution of â€˜â€˜â€˜Inautoradiography was deter
mined by measurement ofgrain densities from the edge
of a uniformly-labeled â€˜â€˜â€˜Ingel to background grain
density levels. An autoradiogram ofa uniformly labeled
I 1â€˜In gel along with a plot of the normalized grain

densities is shown in Figure 1. Grain densities decreased
to half the average level over the uniformly-labeled
gelatin source yielding a half-distance of 0.6 tim. The
average grain density over the â€˜â€˜â€˜In-labeledgel was 6.6
grains/24.2 @m2and over the nonradioactive adjacent
epoxy (representing background grain density) was 0.75
grains/24.2 @m2.A standard curve, relating autoradi
ographic grain density (grains/l000 @m2)to â€œIncon
centrations(cpm/ml), is shown in Figure 2. As is readily
apparent, the data was described satisfactorily by a
linear model with an R2 of 0.99.

Plasma clearance of â€˜â€˜â€˜In-labeled HSA was more

rapid than [â€˜â€˜â€˜In]IgG(Fig. 3). After 25 hr of tracer
circulation, plasma â€˜â€˜â€˜In-IgGand [â€˜â€˜â€˜In]HSAassociated
radioactivity averaged 26% and 13% of initial levels.
[â€˜â€˜â€˜InJHSAplasma concentration were also less than
those of [â€˜â€˜â€˜In]IgGat 2 and 20 hr.

Representative gamma camera images after injection
ofeither [â€œIn]IgGor [â€œInJHSAare shown in Figure
4. These images demonstrate that both radiolabeled
proteins preferentially localize to the infected thighs.
Corresponding average counts per pixel were 582 Â±58
in the infected thigh versus 233 Â±10 in the noninfected
thigh for [â€˜â€˜â€˜In@IgG,and 519 Â±68 in the infected thigh
versus 371 Â±31 in the noninfected thigh for the
F'â€˜â€˜InJHSA(MeanÂ±s.d.,n=3).Asignificantdifference
(p < 0.05) between the counts per pixel in the infected
and noninfected thighs for both [â€œIn]IgG and
[â€œIn]HSAwas demonstrated. The target-to-back
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FIGURE1
Half-distance measurement of the â€˜â€œInautoradiography
method. A: Autoradiogram of epoxy-embedded uniformly
labeled source consisting of [111ln]HSAin gelatin on the
left half and nonradioactive epoxy on right. B: Grain den
sities, measured by visual grain counting at 2200X, over
the uniformly-labeledsource and immediately adjacent
epoxy (Mean Â±s.d., n = 4). Densities normalized with
respect to the mean grain density over the 111ln-labeled
source. Half-distance at which the gram density falls to
50% of the mean grain density over the source (0.6 @m)
indicated by the dashed lines.
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FIGURE 2
Representative standard calibration curve. Visually
counted grain densities over a series of epoxy-embedded
uniformly-labeled gelatin standards plotted versus radio
activityconcentration in the embedded standard sources
of a [111ln]lgGor [1111ln]HSAexperiment; at least 1000
grain/gel concentration were counted. (Mean Â±s.d.)

ground ratio (ratio ofthe counts per pixel in the infected
and noninfected thighs) was determined for each ani
mal. The average target to background ratio for
[â€œIn]IgG was 2.5 Â±0.3 and for [â€œIn]HSA as 1.4 Â±
0.2 (Mean Â±s.d., n = 3). These ratios were significantly
greater than unity (p < 0.05) indicating preferential
localization of radiolabel at the infection sites.

Representative autoradiograms of tissue samples
from infected and uninfected thighs are shown in Figure
5. The noninfected muscle tissue, shown in Panels A
and B, exhibits normal skeletal muscle morphology;
muscle fibers within each fascicle are tightly packed
with little space between fibers. No morphological fea
tures of infection, such as cellular infiltration by neu
trophils and/or edema were visible in the sections from
uninfected high muscle. By contrast, infected tissue
(Panels C and D) displayed significant cellular infiltra
tion that consisted primarily of neutrophils within
loose, edematous interstitial connective tissue.

Qualitatively, the autoradiographic silver grain den
sities were distinctly different over the infected (Panel
B) versus uninfected muscle (Panel D). The distribution
ofthese grains was nearly identical for IgG and albumin.
Silver grain densities were low, often at or near back
ground levels, over the noninfected soft tissues. How

RAD/O4C7JWTY CONCENTRATION

TIME (Hours)
FIGURE 3
Plasma decay curves. [111ln]lgGand [111ln]HSA(albumin)
concentrationin plasma(Cr)as a functionof time.Con
centration are expressed as a percentage of the labeled
lgG or HSA concentration measured 10 mm after tracer
injection(C,@).(Mean Â±s.e.m., n = 3)

ever, grain densities in autoradiograms ofinfected tissue
were uniformly greater than background, particularly
within the connective tissues surrounding muscle bun
dies. No particular tendency for an association between
grains and any tissue component such as the leukocytes
was seen. Grain densities over the muscle bundles var
ied from background levels to levels that were indistin
guishable from the high grain densities ofthe surround
ing interstitial space.

Using the standard curve (Fig. 2), tissue concentra
tions (CT) were estimated from grain densities measured
over the tissues. Tissue concentrations were normalized
and expressed as relative tissue concentrations (CT/
C,@).Averages of relative tissue concentrations repre
senting six regions for infected and noninfected tissues
within an animal (animal averages) were combined for
three animals to yield grand animal averages (Fig. 6).
The animal average tissue concentrations of both IgG
and albumin within infected thighs ranged from 4.0 to
4.5% of Cpo. This represents an actual tissue protein
concentration (with a Cp@of 1.2 x 108dpm/ml and a
specific activity of 3 @Ci/@ig)of 0.73 to 0.82 @ig/ml.
Animal average tissue concentrations in noninfected
tissues were significantly less than those in the infected
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â€˜@..FIGURE 4
Scintigrams demonstrating localiza
tion of unilateralE. coil thigh infec
tions imaged 24 hr after tracer injec
tionof either 111ln-labelednonspecific
polyclonallgG or HSA.

thighs, averaging 0.2 to 0.3% ofthe Cp@(p < 0.05). The
average target-to-background ratios based upon the in
dividually calculated ratios of infected to noninfected
tissue concentration for each animal were 9.9 Â±8.7 for
[â€œIn]IgG and 7.8 Â±1.1 for [â€œIn]HSA (Mean Â±s.d.,
n = 3).

One major advantage of autoradiography over other
methods of tissue concentration measurement is the
ability both to localize radiolabel to specific tissue struc
tures and to determine concentrations of radiolabeled
proteins that are associated with those tissues. An ex
ample of this feature of autoradiography is shown in
Figure 7. For both radiolabel tracers, direct quantitative
comparisons of the average normalized concentrations
measured over the muscle fibers in infected tissues to
those concentrations in the region of edematous con
nective tissue surrounding the fibers may be made. This
analysis indicates that concentrations outside of the
muscle cells were higher than those over the fibers,

FIGURE 5
Representative toluidineblue stained
autoradiogramsof [111ln]lgGin non
infected (A, B) and infected (C, D)
thigh muscle tissue following 24-hr
circulationin the rat. A:Noninfected
tissue showing minimaledema and
silver grain density. Phase contrast
photomicrograph; bar represents 50

@m.B: Darkfleldphotomicrograph of
Panel A. C: Representative infected
tissue showing interstitial edema and
increased grain density. Phase con
trast. D: Darkfield photomicrograph
of Panel C showing higher grain den
sities in the infected tissue; grains
primarily localize within the interstitial
tissues surrounding muscle fibers.

yielding ratios of these concentrations of 1.6 and 1.3
for [â€œIn]IgGand [â€œIn]HSA,respectively.

DISCUSSION

This study demonstrates the first measurement of
â€˜â€˜â€˜In-labeled protein concentrations within microscopic

volumes of tissue using quantitative autoradiography
and therefore demonstrates a useful method to obtain
high tissue resolution of clinically relevant â€˜â€˜â€˜In-labeled
proteins. Indium-i 11 has properties that are particu
larly well suited for high resolution autoradiography,
since its decay is associated with a high yield of very
low energy conversion and Auger electrons. Gamma
emissions are not effective in producing discrete grains
in autoradiographs and do not produce significant back
ground degradation. Indium-i 11 was used in this study
not only because ofits potential as a suitable radioactive
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FIGURE 6
Grand average relative tissue concentrations (CT/C@)of
â€˜11ln-labeledlgG and HSA within noninfected and infected
tissues. CT is the concentration within the tissue and C@
is the radiolabelconcentration withinthe plasma measured
at 10 mm after tracer injection.(Mean Â±s.e.m., n = 3) C@
for the radiolabel proteins in infected tissue was greatly
increased as compared to the noninfected thigh; C@for
albumin was only slightly higher than C1 for lgG in both
the infected and noninfected thighs.

source for autoradiography but also because it is cur
rently the most commonly used radionuclide for in
vivo antibody imaging. Indium-i 11 is a popular imag
ing radionuclide for several reasons including: (a) pro
tein labeling via chelating group derivitized intermedi
ates such as DTPA is a relatively simple and reproduc
ible procedure (16); (b) â€˜â€˜â€˜In-labelingis known to be
stable intracellularly (17â€”19);(c) half-life â€˜â€˜â€˜In(2.83
days) is relatively well matched to the long circulation
times of antibodies; and (d) gamma emissions of 171
and 247 keY are readily imaged with conventional
gamma cameras equipped with medium-energy colli
mation.

The validity of quantitative autoradiography with
â€˜â€˜â€˜In-labeled proteins is demonstrated by the very sat

isfactory statistical fit of a linear model to the standard
curve relating measured autoradiographic grain density
to radioactivity concentration. The resolution of â€˜â€˜â€˜In
autoradiography, whose half-distance was 0.6 @m,was
better than that of 125Iautoradiography, whose half
distance was 1.7 @mas determined by the same method
(13). Indium-i 11 resolution was comparable to a half
distance of 0.4 @mfor hydrogen-3 autoradiography as

0
Albumin

FIGURE 7
Average relative tissue concentrations of 111ln-labeledlgG
(n = 6) and albumin(n = 3) withinmuscular and nonmus
cular regions of infected thighs; nonmuscular regions are
the interstitialspaces exduding vascular regions; muscular
regions are areas occupied by muscles. (Mean Â±s.e.m.).

reported by Rogers although the exact method for Rog
er's half-distance determination is not known (20).

The primary limitation of â€˜â€˜â€˜Inautoradiography is
the short physical half-life of 2.83 days for â€˜â€˜â€˜In.This
rapid decay requires that large amounts of radiolabeled
protein are injected and that tissue processing (embed
ding in plastic and sectioning) is rapid in order to
produce autoradiographs with grain densities that are
significantly greater than background. In general, this
time from the in vivo experiment to placement of the
emulsion over the autoradiographic epoxy-embedded
tissue sections was approximately one half-life. How
ever, when these conditions are met, accurate tissue
concentration measurements and high resolution au
toradiograms may be achieved.

The â€˜â€˜â€˜Inquantitative autoradiography method was
used to further investigate gamma camera studies lo
calizing radiolabeled IgG and HSA to sites of infection
in animals and humans (11, 21). Results of gamma
camera imaging of focal E. co/i infections in this study
with â€˜â€˜â€˜In-labeledIgG and HSA reproduce those previ
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ously reported observations (11, 21). Both [â€˜â€˜â€˜In]IgG
and [â€˜â€˜â€˜In]HSAaccumulated to an extent sufficient to
produce clear images of the infection site, with target
to-background ratios of 2.5 Â±0.3 and 1.4 Â±0.02,
respectively. Quantitative autoradiography of tissue
samples from the animals used in these experiments
support these imaging results. Tissue radionuclide con
centrations, measured relative to initial plasma radio
activity for each animal, were an order of magnitude
higher in the infected thigh muscles compared to the
noninfected contralateral thighs.

For both IgG and HSA, ratios of radiolabel concen
tration between the infected and noninfected muscle
measured autoradiographically were significantly
greater than that measured on the gamma camera im
ages. This difference is most likely the result of inclusion
of residual intravascular activity in the imaging-based
measurements.Thus, one clear advantageof the auto
radiographic method in animal studies is the ability to
determine tissue concentrations ofradioactivity without
the contaminating intravascular radioactivity.

A principal feature of autoradiography is its ability
to associate radiolabel concentrations with specific tis
sue spaces and cell types. In this study, in the infected
muscle, accumulation of â€œIn-labeled IgG and HSA
was observed primarily over the edematous interstitial
space in a diffuse pattern that was not inflammatory
cell associated. However, in areas with extensive in
volvement in the infectious process, silver grains were
also seen over muscle fibers suggesting that radiolabeled
proteins may also have entered some of the muscle
spaces possibly as a result of damage to the muscle cell
membranes.

One hypothesis to explain the marked accumulations
of nonspecific polycional IgO within infection is the
binding of IgG to Fc receptors on the surface of infil
trating leukocytes (21). As a result ofthe current study,
this hypothesis is not likely for two reasons: (a) if IgG
binding to Fc receptors on leukocytes were important,
then autoradiographic grains should have been leuko
cyte-associated; however, the silver grains were not
found to be associated with leukocytes and (b) if Fc
binding is important for IgG to accumulate within
infections then, the total accumulation and tissue dis
tribution of this accumulation for IgG should be very
different from albumin which does not have specific Fc
binding properties; however, the total accumulation
and tissue distribution for albumin and IgG were iden
tical in this study. It has been reported that Fc receptors
may be shed from leukocytes within an inflammatory
reaction (22), however, the fact that the total accumu
lation oflgG and albumin were nearly identical strongly
argues against any additional specific Fc receptor bind
ing of IgG to shed Fc receptors. Therefore, the Fc
receptor binding hypothesis is not only unnecessary to
explain IgG accumulation but an unlikely mechanism

for IgG accumulation. An enhanced vascular permea
bility would lead to accumulation of these macromol
ecules and would be a more reasonable explanation.

In conclusion, the results of this study establish the
feasibility of quantitative autoradiography of tissue
samples after injection of â€˜â€˜â€˜In-labeledproteins. This
approach can be applied to a variety of problems in
which accurate measurements of tissue concentrations
of â€˜â€˜â€˜In-labeledradiopharmaceuticals are required. Fur
thermore, the high resolution of this technique might
be of general use in protein autoradiography in in
stances where the resolution of 1251autoradiography is
not sufficient and tritium labeling is not feasible.
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