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ABSTRACT

A test dose of 2r9% was given to a femele patient which had
a matestatic reticulo endothelial tumor st the distal portion of the
left femur. A comparison of the deposition of zr9 showed greater uptzke

24 hours after adminisbtration than any of the normal tissues investigated.

COLPARLTIVE DEPOSITION OF Zr95 IN A RETICULO EWDOTHELILL TUMOR
TO NORMAL TISSUZS IN A HUMAN DILTIENT

By Be V. Low-Beer, M.D., K. G. Scott, Ph.D., Joseph G. Hamilton, M.D.,
and R. S. Stone, M.De Mearch 15, 1948
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COMPARATIVE DEFOSITION OF Zr®® IN . RETICULO ENWDOTHELIAL TUMOR

TO NORM:L TISSUES IN A HUMLN PLTIENT

by

B. V. LOW-BGGT, M.D.’ K. G. Scott, Ph.D.
JDSeph G Izmilton, MQDO, Re. S. Stons, M.D,

Recent studies heave demonstrated that redioactive Zr?% is
deposited in the reticulo endothelial system of the rat (1). This
radioactive isotope of zirconium is availzble in large quantities owing
to the fact thut it is produced by the fission of uranium in the pile.
In decaying to cb9% it emits beta particles which have a maximum energy
of 0.4 Mev rays. Owing to these decay chareccteristics the major nortion
of the ionizing rediation is expended close to the area of 7095 deposition,
The gamme rays which vre emitted allow precise investigation of desp
regions of derosition in the body by external measurement using such a
device as a Geiger Muller counter.

On January 5, 1948, a 55 year old female patient with a
reticulc endothelial tumor, which arose apparently in the spleen and later
metastasized to the liver and the distal epiphysis of the left femur,
wos given a test dose of zr?%, This wes administersd &s en isotonic
seline solution intravenously 24 hours prior to the mid-thigh smputation
of the left leg.

The amount of Zr95

given was 1.76 millicuries. Owing to the
fact thet the liver is the major site of deposition, the size of the test
dose was limited to a safe radiztion level for that orgon, assuming 100%

retention of Zr%5, This emount of radioactivity would give the liver less

than 100 r over a period of two weeks. Its subsequent excretion by the
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liver and the relatively short hclf-life of 65 days precluded any risk
to the patient with respect to rudiztion damage. Samples of the tumor
as well as normal tissues were obtuined from the limb for radiocctive
assay. The distribution of 72r35 in these tissues is given in Taoble I

as percent of the cdministered tracer dose per gram of tissue.

TABLE I

Percert of Tracer Dose Per Grem Wet "eightx

Tissue

Tumor 0005
Femur +0003
Tibie .0002
Marrow from femur (yellow) .00006
Merrow from tibia (ysllow) ,00C01
Muscle (gastronemius) .00001
Fet «00001
Blood 0003
Skin 00003

in cxemination of Tuble I demonstrates the relatively greater
uptake of tumor compared to the normal tissues of the bedy which were
evcileble for assay. Since the probeble volume of ail of the metastatic
tumor growths could not be determined, it was impossible in this case to
datermine what porcent of the totel cctivity was taken up by tumor or if

85

the concentration of Zr in tunor was denendsnt upon its anatomiccl locatlion.

* The sensitivity of the mecsuring instrument wecs such that the determination
had en orror of lass than + ~ €%.
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External surface measurements of the body two hours after z2r95

injection showed only two arsas of zr99 deposition. These were the liver
which had about 90% of the total measurable activity and the tumor which
was leter removed, 10%. The spleen had already been removed in a previous
oparatione

These data agree with those obtained in the rat in that 2095
when injected intravenously in isotonic saline is primarily deposited in
liver, spleen, and to & lesser exitent, skeleton.

Radioautographs were obtained of the tumor and surrounding eress
and are shovn in Figs. I and II. Thess demonstratod the selective uptake
of 2r9 as compared to the surrounding tissues. A photecgraph of the

section through the limb which was ussd to make the radioasutogrephs is

shown in Fig. III. Fig. IV is & photomicrograph of the tumor itself.

Reference:
UCRL-41, Cuarterly Report October 1947 to Januasry 1948, University of

California, Radiation Laborstory, Medical and Hzalth Divisions.
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This work was donse in the Divisions of Medicine and Radiology,
University of Californie, San Frencisco, end Crocker Radiation Laboratory,
Division of Medical Physics, University of California, Berkeley, under

centract W-7405-eng-48A1 with the U. S. Atomic Energy Commissione
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FIGURE I

RADIQAUTOGRAPH 140 HOUR EXPOSURE
OF TUMOR SECTION SHOWN IN FIG. III.
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FIGURE Il

RADIOAUTOGRAPH 216 HOUR EXPOSURE OF
TUMOR SECTION SHOWN IN FIGURE III.
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FIGURE III

SECTION TdAROUGH TUMOR AND DISTAL
PORTION OF FEMUR. PREPARED BY
CUTTING THROUGH PORTION OF FROZEN
LIME.
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FIGURE IV

2LY IN FIGURE III

PHOTOMICROGRAPH OF TUMOR TISSUE
KOS

SHOWN G




