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Autologous
leukocytes
have been isolated, labeled with indium-ill,
and
administered
to i5 patients suspected of inflammatory
disease. The stability
of the label has been demonstrated
and the in vivo kinetics and distribution
of the labeled cells studied. The distribution
is influenced
by the type and
viability of the cells separated by three different techniques.
Generally, there
was initial accumulation
of radioactivity
in the lungs; approximately
half
of this deared in 15 mm and the remainder
slowly. Twenty-five
to 50 per
cent of the radioactivity
subsequently
distributed
in the spleen, liver, and
bone marrow, and these did not show significant
change with time up to
48 hr post injection.
The In-ill
radioactivity
administered
as labeled leu
kocytes free from erythrocytes
cleared from the circulating
blood with a
half-time of 7.5 hr.
In three of 15 patients, the suspicion of inflammatory
disease could not
be confirmed,
and in these a normal distribution
of radioactivity
was ob.
served. In the remaining
12 patients,
focal accumulation
of radioactivity
was detectable
within 4 to 24 hr after administration,
and subsequent
confirmation
of sepsis was obtained. From three such patients, samples of
abscesses were recovered
which showed markedly
higher radioactivity
than
that in the same weight of blood.
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subject of study since the late 19th century (1,2).
Over the past two decades, the use of radioactive

des, approximately 40% of the activity is intra
cellular but the remainder represents particles that
are absorbed non-specifically on the cell membrane
and cannot be eliminated easily (7).

tracers has provided an excellent means for measur
ing the rate of disappearance of labeled cells from
the circulation. Until recently, however, (3,4) the
radioactive tracers for white cells have been limited
to tritium (H-3, T112 = 12.4 yr), phosphorus-32

(oxine) has been found to be the most efficient agent
of several radioactive particles (8) and soluble
agents (9) that have been investigated for the label
ing of leukocytes. Indium-i 11 has favorable gamma

The behavior

of neutrophils

within the body and

their localization in pathologic processes has been a

(T112 = 14.3 d) and chromium-5 1 (320 keV 7%,
T112 = 28 d) . Owing to the unsuitability for external

detection of the radiation from these nuclides, it has
been impossible to study the in vivo kinetics and
distribution of the labeled cells.
Gallium-67 (5) and technetium-99m (6), both
of which can be monitored externally, have been
incorporated

into leukocytes.

These

have been

emissions

1 1 chelated

for external

with

detection

8-hydroxyquinoline

(84%

at 173 keV,

and 94% at 240 keV), and its half-life of 67 hr is
ideal for in vivo studies. Lipid-soluble In-i 11 oxine
diffuses through the cell membrane, and the In-i 11
binds to cytoplasmic components and remains in
association with labeled cells ( 10) . This offers addi
tional advantages over above-mentioned tracers,

used

to locate abscesses but are unsuitable for recording
the kinetics or total-body distribution of cells. In
the case of Ga-67, only 6% of the activity is incor
porated within the cell (5) and its use has been
limited. In the case of Tc-99m sulphur colloid parti
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which are known to elute from the labeled cells in
vivo. The autologous In-i 11-labeled cells have been
investigated for their viability and ability to take part
in pathologic processes in the dog (7,11 ) and have

AND RADIOI'HARMACEUTICALS

MATERIALS

AND METHODS

1. Patients.Fifteen patientsthoughtto be suffer

ing from inflammatory disease were studied. Their
diagnoses were based on standard investigative tech
been used successfullyfor the location of abscesses niques. The clinical findings and details are given
in a limited number of patients (12). The purpose of in Table 1.
2. Preparation of indium-ill
oxine. Indium-i 11
the present communication is to report the distribu
tion of autologous labeled leukocytes in man, the was procured as chloride solution in 0.04 M HC1*.
radiation dosimetry, the in vivo stability and viability A suitable quantity of the radioactivity was drawn
of the labeled cells, and their ability to concentrate
from the stock and transferred into a sterilized 30-mi
in inflammatory lesions.
conical glass tube to which were added 1 ml water

TABLE1. CASEHISTORY,DIAGNOSIS,AND OBSERVATiONIN In-i 11 LEUKOCYTE
STUDIES
Patient
No.AgeSexDiagnosisObservations123MAbscess
abscess.255FWound

in right parocolic guter 21 days after

of radioactivity in area of

ileo-colic resection for Crohn's disease. Resolved
with antibiotic therapy.Accumulation

abscess after biliary tract surgery. Re
post-operative.379FChronic
solved with antibiotic therapy.Focus
rheumatoid arthritis. Increased activity in

cavity.448MPersistent knees.Focal

accumulationof radioactivity in knees. Radio

labeled neutrophilsisolatedfrom joint

pyrexia 5 days after negative laparot
omy for possibleappendix abscess.Furthersur
cavity.516MBacterial

of radioactivity in area of wound abscess22
days

gery after scan revealed

abscess.Focus

endocarditis on congenitally stenosed
aortic valve.Patchy

of radioactivity between incision and iliac
crest. Radioactivityconcentrated in pus from ab
scess
aggregates of radioactivity in chest, one of
which was possibly related to position of aortic

valve.676FBiliary
radioactivity.752MParalyzed

colic. No evidence of sepsis.Normal

left hemidiaphragm.Initially thoughtto
be left subphrenic abscess.Elevated
radioactivity.822FBilateral
abscess.954MCrohn's

nephrectomiesin past for chronic pyelo
nephritis. Suspectedpelvic abscess.Accumulation
disease with inflammatory mass in right

4).1068FResected

distribution of
left diaphragm widely separated from

spleen.No abnormallocalizationof
of radioactivity at pentazoline injec
tion site in buttocks.No evidence of
increased activity in right iliac fossa (Fig.

iliac fossa. Surgery performed later revealed a

chronicabscess.Focal

3).1165MPyrexial

volvulusof small bowel followed by pen
focal areas of increased activity through
tonitis. Resolvedwith antibiotics and drainage.Multiple
out the abdomen. Activity disappeared after
drainage of pus (Fig.

2).1

staphylococcal

illness with jaundice. Shown to have
septicaemia.

Multiple

soft-tissue

focal regions of high activity in soft tis

suesof shoulders,
thighsand legs(Fig.

abscesses
aspiratedsubsequent
to scan.Multiple
230FIntra-abdominal
pelvis.1319FCrohn's

sepsis following bowel resection
and leaking anastamosis.Associatedwith acute
renal failure.Focal

abdomen.1440FAcute

disease with tender mass in right iliac
fossa.Minimal
myeloid leukaemia with fever and cellu
litis of leg.Minor

15

66

M

Diverticulitis with perforation and local peritonitis

increasedactivity in left paracolic gutter and

increaseof activity in right lower
increaseof activity in both legs.

Focal increase in left parocolic gutter below spleen.

in pelvis and left paracolic gutter. Scan per
formed 3 wks post operation.
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for injections and 0.2 ml of 0.3 M sodium acetate efficiency; 5 ml of plasma were added to syringe, and
buffer, pH 5.5. The contents were mixed and 50 @l total radioactivity measured with a calibrated high
of oxine solution in ethanol ( 1 mg/mi) were added, pressure ionization chamber. The labeled leukocytes
mixed,

@

and the complex

formed

was extracted

in

two equal volumes of chloroform, which were then
combined and evaporated to dryness in a boiling
water bath. The residue was dissolved in 50 ,.@lof
absolute ethanol to which were added 150
of
sterile normal saline.
3. Separation of cells. Fifty milliliters of venous
blood were drawn into a sterile disposable plastic
syringe containing preservative-free heparin (300
IU).

In four preparations,

1.5 ml of 2%

methyl

cellulose (W/V, 600 cp) in isotonic saline were
added to the blood under sterile conditions, mixed
gently, and the syringe held vertically for 45 to 60
mm. In the remaining preparations the erythrocytes
(RBC) were allowed to sediment spontaneously
during 30 to 40 min. The leukocyte-rich plasma was
transferred to 15-mi conical sterile tubes and cen
trifuged at 450 g for 5 mm. The platelet-rich plasma
was removed and the cells in the pellet (with con
taminating RBC) were gently suspended in normal
saline, centrifuged, and the step repeated to wash
the cells.
For one patient,

leukocyte-rich

plasma

obtained

after spontaneous sedimentation of RBC was centri
@

fuged (450 g, 5 mm)

and residual

erythrocytes

in

the cell pellet were removed by hypotonic lysis dur
ing 60 seconds using 2.5 ml of water for injections;
the solution was then made isotonic by the addition
of 2.5 ml of 1.8 M sterile NaC! solution. The cells
were centrifuged and supernatant was rejected.
The

leukocyte-rich

plasma

(after

spontaneous

sedimentation of RBC) from one patient was cen
trifuged through Ficoil/sodium
metrizoatef gradient
(13), erythrocytes were removed by hypotomc lysis,

and the pure pneutrophils thus obtained were washed
once in normal saline.
4. Cell labeling and adminisfration. The cells ob
tamed by all preparations were finally suspended in
5 ml normal saline, transferred to a sterile polythene
syringe and the In-i i 1 oxine solution

added drop

wise. After incubation for 15 mm at room tempera
ture, a small aliquot was removed to assess labeling

VIABILITYAverage

(300â€”900

@@Ci)
were then administered

intravenously

by fast-running saline drip. The residual radioactivity
in the syringe was measured. A reference solution of
In-i 1 1 was also prepared

with a known amount

5. Analysis and viability of the labeled cells. Three

separate batches of the leukocytes separated by the
technique using methyl cellulose sedimentation and
Ficoll/sodium metrizoate gradient were subjected
to analysis of cell type and viability. The leukocytes
were smeared, stained ai@1counted differentially for
neutrophil, lymphocyte and monocyte content. Red
cells in samples obtained after methyl cellulose sedi
mentation were also counted.
In order to estimate

the radioactivity

associated

with each of the different cell populations resulting
from the methyl cellulose sedimentation
technique,
a further separation of these cells was performed

using the Ficoll/sodium metrizoate gradient n@hod.
Radioactivity associated with neutrophiis, lympho
cytes and red cells was measured.
The viability of neutrophils resulting from the
above two techniques of cell separation was assayed
by their ability to phagocytose zymozan particles (2
diam) impregnated with nitroblue tetrazolium (14)
(Table 2).

6. In vivo kinetics of labeledautologousleuko-.
cytes. In four patients In-i 11 labeled autologous
ieukocytes,

with

contaminating

RBC,

were

admin

istered and the distribution of radioactivity was re
corded continuously for the first 60 mm by means
of a large-field gamma camera placed posteriorly
covering the bases of the lungs, liver, and spleen. The

uptake of radioactivity in the lungs, liver, and spleen
was recorded with a computer system. In one patient
a similar study was also carried out with Tc-99m
sulphur colloid (Figs. la, ib).
Five to six samples of heparinized blood were
taken from 5 mm to 24 hr after the administration of
radioactivity, and the percentage of the administered
radioactivity per gram of blood in each sample was

TABLE2. CELLSEPARATION,LABELING,AND

sedimentationFicoll/sodium
metrizoateNeutrophilsLymphocytes

of
three resultsMethylcellulose
cellsNeutrophilsLymphocytesMonocytesIn

MonocytesRed

9249712Radioactivity(%)8015
preparation (%)6826
â€”598â€”â€”Viablecells(%)75â€”
â€”â€”45â€”â€”

1016

of

radioactivity for use in subsequent quantitative pro
cedures.
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FIG. 1. Graphical
representation
of theinitialdynamics
of (a)In-ill-labeled
leukocytes
and,forcomparison,
(b)Tc-99m
sulphur
colloid. It is apparent from (a) that splenic uptake of In-ill radioactivity, unlike that of Tc-99m, is greater than hepatic uptake, and
that half of the ln-@11 radioactivity in the lungs clears in the first 15 mm; the rest slowly. By 4 hr after injection most of radioactivity
clearsfrom normal lungs.

measured. The samples were spun for 15 mm at
1800 g and the radioactivity associated with plasma
and cells measured. The results were expressed as
a percentage of the total radioactivity in each sam
pie (Table 3).

leukocytes

and

leukocytes

with

hr after the administration of labeled cells; the ra

and without contaminating RBC. Data were recorded
on a paper tape and the radioactivity in the liver,
spleen, and a small volume of bone marrow were
computed as percentages of the administered radio
activity (15) (Table 4). On one occasion, the re

dioactivity

suits of in vivo quantitations

Urine from two patients
.

to 48 hr after the administration of labeled pure
polymorphonuclear

was

measured

was collected
and

expressed

for the 24
as

a

per

centage of the administered dose.
7. Quantitation of the radioactivity in the liver,
spleen, and bone marrow. Five patients were scanned
using a whole-body scanner at various intervals up

were

confirmed

by

in vitro measurements of radioactivity in the spleen
of a neutropenic patient.
RESULTS

Cell labeling and viability. Using 50 @g
of oxine,
75â€”95
% of the In-i i 1 activity is chelated at pH
5.5, of which greater than 95% is incorporated
within the cells following 15 mm of incubation at

TABLE3. IN VIVO STABILITYOF In-i 11
LEUKOCYTES (PERCENTAGE OF RADIOACTIVITY
ASSOCIATED

WITh

Time

room

PLASMA)

Patient

after

injection

A.L.

C.C.

V.B.

C.G.

5mm
1 hr
2 hr
4.4 hr
6 hr

9.8

5.5

4.5

5.2

4.0

5.2

4.6

9.2
â€”

â€”
5.9

â€”
â€”

8.9
8.6

7 hr
8.45 hr
19.25 hr
20 hr
22 hr

8.3
8.4

â€”

â€”

4.3

5.4

4.8

â€”

â€”

â€”

4.6

temperature.

Some preparations

were tested

for bacterial contamination and found to be sterile,
and no adverse reactions were noted in the patients.
Table 2 indicates that the cells separated by the
methyl cellulose sedimentation technique are mixed
and are contaminated with red cells, which carry
approximately 5% of the activity. The cells sepa
rated by the Ficoll/sodium metrizoate technique
are 97% polymorphonuclear leukocytes and carry
greater than 98 % of the radioactivity. The viability
of these cells, however, is only 45 % compared with
75%

viability

of (mixed)

cells, which

have not

undergone the trauma of further purification. The
Volume 18, Number

10
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TABLE4. PERCENTAGE
OF INJECTEDRADIOACTIVITYIN LIVER,SPLEEN,AND BONE MARROW
AT VARIOUSTIMESAFTERADMINISTRATIONOF LABELEDLECKOCYTES
after administration(hr)

Patient

No.

(hr)0.5

OrganTime

1@

22â€”28

3â€”5

Half blood
clearance time

44â€”48

7.5

Spleen131313Liver393637Lower

spine030.812tSpleen
Liver
1.43tSpleen Lower spine9

14
0.98

15

Liver
1.14tSpleenLower spine22

12
0.919

12

17

8
17
2

12

15

0.8

Lower spine
cells

without

4.5

6
34

Liver

S White

21

7

Liver
spine5fSpleen
Lower

contaminating

RBC.

t WhitecellswithcontaminatingRBC.
:$:Pure polymorphonuclear Ieukocytes.

in vivo stability of the label, measured over 22 hr
(Table 3), shows that at least 90% of the radio
activity remains

in association

with cells separated

by either technique.
The urinary excretion of two patients within 24 hr
after administration amounted to 0.035% and
0.05 % of the administered

Radiation dosimetry.Radiation doses to the spleen

radioactivity.

In vivo distribution of radioactivity. A graphic
representation

of

the

initial

dynamics

of

the

colloid

in these

three

organs,

accumulation

in

inflammatory lesions, however, is much more marked
by 24 hr and thereafter appears to remain unaltered.
Results of quantitation of radioactivity in organs
are given in Table 4. The patient given pure poly
morphonuclear

leukocytes

(patient

No.

5) shows

a

blood clearance half-time of 4.5 hr. One patient
(No.

i ) who

received

cytes had a clearance

mixed

half-time

cells

free of erythro

of 7.5 hr. The re

maining patients given mixed cells showed slower
blood clearances. The radioactivity in the liver and
1018

was instantaneous

and had

dose would be approximately

0.5 rads.

CLINICAL RESULTS

uptake in the liver than in the spleen.
The localization of cells in inflammatory sites is
not usually apparent during the initial 60 mm but
at 4 hr. The relative

of radioactivity

an infinite biologic half-time, as is indicated by the
above distribution data. For 1 mCi administered, the
maximum radiation dose to the spleen (20% uptake
and 12% in the liver) would be 18 rads, and the
minimum (6% spleen 12% liver) 6 rads. The liver
would receive iâ€”Srads and the whole-body radiation

measured

similarly, is given in Fig. lb. This indicates a higher

may be visible

and liver were calculated (16), assuming that the
uptake

cells

is shown in Fig. 1a. Following the injection of cells
the radioactivity is immediately distributed through
out the lungs; half of this clears within about 15
mm. By 4 hr after injection, no detectable radio
activity was noted in the normal lungs. There is a
rapid accumulation of radioactivity in both liver and
spleen, with the counting rate per unit area relatively
higher in spleen. For comparison, the distribution
of radioactive

spleen of all patients shows no significant change
with times up to 48 hr post injection, but the uptake
in bone marrow appears to increase. The uptake in
the region of bone considered for the radioactivity
computation was small, however, and this increase
may not be significant.

Focal accumulation of radioactivity was detected
in 12 of 15 patients. In the remaining three there was
a normal distribution of radioactivity, and subse
quent follow-up failed to show evidence of focal
sepsis.

In nine patients

with suspected

sepsis

within

the abdominal wall, positive scans were obtained.
Operative confirmation was obtained in five of these
cases,

in three

of which

pus

recovered

showed

ten

to 25 times more radioactivity than in an equal
weight of blood.
In the other patients with various disseminated
lesions, it was noted that acute focal sepsis was ac
companied by marked localization of radioactivity
(as in Case # 1, below). Mild inflammatory lesions
caused by intramuscular

injection
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admission to hospital 14 days after the onset of his
illness, he was found to have splenomegaly, with
polymorphonuclear leukocytes at 19,300. During
admission he developed cellulitis of the left shoulder,
and tender and swollen left thigh and right knee effu
sions. Positive blood cultures showed Staphylococcus
aureus. On the twenty-first day of his illness he
received 600 @@Ci
of In-i 11 autologous leukocytes.
A whole-body scan 24 hr after infusion of labeled
cells (Fig. 2) showed activity in liver and enlarged
spleen, with multiple areas of increased soft-tissue

F

activity

in shoulders,

thighs,

and legs. There

is also

a small area of increased activity in the left lung.
Aspiration of soft tissues over the scan-positive areas
produced pus cells. The patient made a good recov
cry on antibiotic

treatment.

Case 2. A 68-year-old woman was admitted to
hospital with abdominal pain 17 days before scan
ning. Surgery revealed a small-bowel volvulus with
peritonitis. The patient improved initially but then
developed probable septicaemia and severe perito
R
L
nitis. At the time of the scan the patient was still
pyrexial but was improving on antibiotics. Fig. 3
FIG.2. Case1.Anterior
(L)andposterior
(R)whole-body
scans shows gamma-camera views of the anterior abdomen
24 hr after administration of In-ill leukocytes. Radioactivity is
seen in normal liver and in enlarged spleen (solid arrow). Abnor
mal accumulation of radioactivity is seen in soft tissues over
shoulders,thighs, right knee, right groin and also in posterior left
lung field (open arrow).

24 hr after

infusion

this being associated
lulitis demonstrate

obvious but less dramatic localiza

tion of white cells.
CLINICAL HISTORIES

Case 1. A 65-year-old
progressing

to jaundice

and

joint

pains.

Following

cells.

It demonstrates

with drainage

of pus. Material

recovered from the drainage showed about 15 times
the radioactivity of an equal weight of blood.
Case 3. A 48-year-old man with a previous his
tory of appendectomy

man suffered a febrile illness

of white

focal accumulation in a number of sites in the ab
domen. A scan performed at 48 hr showed consid
erable diminution of radioactivity in these areas,

was admitted with pain in the

right iliac fossa. A limited laparotomy failed to reveal
disease, but symptoms and fever persisted. Scanning
with labeled white cells was performed 7 days after
admission and showed an accumulation
of radio

activity in the right iliac fossa (Fig. 4) . A repeat
laparotomy 21 days later revealed a retrocaecal
abscess. Pus removed from it showed approximately
20 times the radioactivity of the same weight of
blood.
DISCUSSION

The present work demonstrates the ability of iso
lated cells to accept a radioactive label efficiently
while maintaining viability, and to take part in
pathologic processes after being reintroduced into
the body. The â€œhomingâ€•
chemotactic mechanisms of
polymorphonuclear

leukocytes

can

thus

be

used

for non-invasive diagnostic purposes, and the in vivo
FIG.3. Case2.Anterior
gamma-camera
viewofabdomen
24 distribution of the cells can be studied. Previous
hr after infusion of labeled leukocytes.The radioactivity at upper
left indicates lower border of liver. Arrows at center indicate pus radioactive labels used for this purpose (Tc-99m
collectionswithin abdominal cavity. Increased radioactivity in the
and Ga-67) have proved unsatisfactory for reasons
right abdominal wall (open arrow) represents cellulitis involving
discussed previously.

soft tissuesIn this region.
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made to ascertain whether it were due to In-i 11
,_

@

-

1@...â€¢
â€˜@â€¢

transferrmn or to migration of cellular components.

The radiation dose of 6 to 18 rads to the spleen,
and 1 to 5 rads to the liver, per mCi administered is
high compared with the majority of diagnostic pro
cedures.

This, however,

can be reduced

in two ways:

first by administering cells of adequate viability and
purity, and second by administering considerably
less than 1 mCi of radioactivity, provided a patient's
condition would allow increased examination time
to obtain images of desirable quality. In some cases
â€œ
it has been possible to obtain a high quality image
by injecting as little as 300 MCi.
Along with the clinical results, the relatively high
FIG.4. Case3. Gamma-camera
viewof lowerabdomen,
ob.
sensitivity
of the technique should be mentioned.
tamed 24 hr after infusion of labeled leukocytes.Area of increased
radioactivity is seen below right iliac crest, representing increased
In only three of this small group of patients was
radioactivity within walled-off retrocaecal abscess.
there acute and active inflammatory disease as cvi
denced by marked leukocytosis and fever. In these
advantage of high yields combined with minimal patients localization of radioactivity was striking. It
trauma to the cells. The indium radioactivityâ€”which appeared from the scans that a considerable pro
% of circulating cells was accu
is known to bind to the cytoplasmic components in portion of the 50â€”75
mulated
in
the
inflammatory
lesion. In patients with
the cellsâ€”truly represents the in vivo distribution of
no
marked
systemic
symptoms
there was clearly de
the cells as long as they remain viable. The half-life
tectable
localization
of
radioactivity.
The in vivo
of In-i 11 is favorable to the biologic events that
viability
of
the
labeled
cells
and
the
stability
of the
can be observed externally by conventional instru
label
are
attested
by
the
behavior
even
in
minor
ments owing to the suitability of the gamma emission
inflammatory
processes
such
as
those
associated
with
of the radionuclide. Following the intravenous in
intramuscular
injection
sites
and
by
association
of
fusion of labeled leukocytes, radioactivity is distrib
the
radioactivity
with
neutrophils
separated
from
uted throughout the lungs, from which half is then
synovial fluid from knees of a patient with rheuma
cleared in about i 5 mm. This phenomenon may rep
toid arthritis (Table 1).
resent the natural physiology of polymorphonuclear
leukocytes
in the lung (17). Subsequent
accumula
The leukocytes obtained by simple sedimentation
tion of 25 to 50% of administered radioactivity in are perhaps the most viable cells but are mixed
liver and spleen appears to represent margination of (polymorphs, lymphocytes and monocytes) and con
the viable labeled cells as well as removal of damaged
taminated with red cells. Since most of the radioac
cells or cell fragments. The distribution of radio-. tivity in leukocytes separated by this technique is
activity between the liver and spleen seems influenced associated with polymorphonuclear leukocytes, the
by the type of preparation. Cells with lowered via
mixed nature of the cells is acceptable for abscess
bility give high levels of activity in the liver, whereas location. Nevertheless, two further problems remain.
a preparation with higher viability but contaminated
First, these mixed cells cannot be used to study the
with red cells and lymphocytes results in high levels kinetics of a specific cell type and, second, the con
of radioactivity in the spleen. The mixed cells free of taminating
red cells prolong
circulation
of the ac
erythrocytes showed a clearance half-time of 7.5 hr,
tivity and therefore add to the splenic radiation dose.
which agrees with the figures obtained by other When the polymorphonuclear leukocytes are sepa
workers (4) . However a further factor that may rated by Ficoll/sodium metrizoate technique, fol
influence these results is the patient's own physiologic lowed by elimination of erythrocytes by lysis, two
response to infection.
effects are observed. First, their circulation half-time
The percentage of radioactivity found in plasma is decreased to 4.5 hr and, second, the hepatic uptake
may be an overestimation, since not all leukocytes is increased. It seems likely that this increased uptake
could be depleted from plasma without destruction.
relates to the damaged cells entering the reticulo
However, this gives a good indication that at least endothelial system. A technique described for iso
90% of the circulating radioactivity remains in asso
lating pure polymorphonuclear leukocytes in a single
ciation with the cells and represents their true in vivo step separation (18) failed in our laboratory, and it
distribution. A small proportion of radioactivity was may be a worthwhile exercise to label and study poly
always found in bone marrow, but no attempts were morphonuclear leukocytes isolated by a laser-beam
1020
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technique (19). The difficulty, however, does not
arise in the case of platelets and lymphocytes, which
can be isolated relatively free from other cells and
labeled with In-i 11 without affecting their viabiilty

7. THAXURML, COLEMANRE, WELCH MJ: Indium-i 11

labeled leukocyte@for the localization of abscesses: Prepara

tion, analysis,tissue distribution and comparison with gal
lium-67 citrate in dogs. I Lab Clin Med 89: 217â€”228,1977
8. MCAFEE JG, THAKURML: Survey of radioactive agents

(20,21).

for in vitro labeling of phagocytic leukocytes. I. Soluble

The accumulation of radiolabeled neutrophils
within areas of inflammation has obvious clinical

agents. I Nucl Med 17: 480â€”487,1976
9. MCAFEE JG, THAKUR ML: Survey of radioactive
agents for in vitro labeling of phagocytic leukocytes. II.
Particulate agents. I NucI Med 17: 488â€”493, 1976
10. THAICURML, SEGALAW, WELCH MJ, Ct al: Indium

CONCLUSION

importance.

Of more fundamental

importance,

how
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