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Rall et al.(1) and McLeay (2) reported that
tetracyclines localize in tumors and bones.
This was learned by observing under ultra-
violet light the fluorescence in bones and tu-
mors removed from treated animals. The
characteristic yellow fluorescence persists in
mouse tumor and bone for 10 to 20 days after
last injection of one of the tetracyclines. Mec-
Leay observed fluorescence in human cancer-
ous tissue removed from patients pretreated
with terramycin. While tetracyclines had no
effect on growth of tumors. their accumulation
in rapidly growing tissues suggested that they
might act as carriers for some antitumor diag-
nostic agent such as radioactive isotope. This
paper deals with a product obtained by chemi-
cally labeling tetracycline with 13!

Method. Sprague-Dawley rats weighing
150-300 g and spontaneous mammary tumor
mice were used. One % sodium iodide solu-
tion to block thyroid uptake of detached io-
dide was given in drinking water. Animals
were treated with 1'% products obtained from
reactions designed to iodinate tetracycline.
Details of synthesis and characterization of
the product will be published later. Animals
were injected intraperitoneally once daily Tor
3 days with 8 mg, kg of product in 4.4% so-
dium iodide solution. Control animals were
injected similarly with equal amount of radio-
activity in a mixture of 4.4% sodium iodide.
tetracycline and sodium iodide 1'#'. Twenty-
four, 48 and 72 hours after last injection the
animals were sacrificed, and thyroid, liver,
muscle and femur removed. Tumors were
also removed from each tumor-bearing mouse.
Radioactivity was determined in each tissue
by a well-type scintillation counter. Some tis-
sues were biologically assayed(3) for tetracy-
cline-like qualities and fluorescence of bones
was studied under ultraviolet lamp.

* Authors are grateful to Dr. Michael Carlozzi of
Chas. Pfizer & Co. for generous supplies of tetra-
cycline,

Results. Table T indicates that the radio-
active product was taken up preferentially in
bones of the animal. Examination under ul-
traviolet light of femurs split longitudinally
indicated that the material was concentrated
in the epiphyseal plate area. In rat No. 2 an-
tibiotic activity (0.48 pg/g of tissue) was de-
tected in femur but not in liver or muscle.
Radioactivity was associated usually with an-
tibiotic activity, but no antibiotic activity
could be detected in bone with specific activ-
ity of less than 0.1 ¢pm/mg of wet tissue.
Snell ¢¢ al.(4) reported that the liver accu-
mulates and excretes tetracycline, and it ap-
pears next highest in specific activity in our
experiments. No antibiotic activity was de-
tected in liver at any time. Muscle had a

TABLE I. Distribution of Radioactivity in Tissues
of Young Rats Following Administration of Radio-
iodinated Tetracyeline,

Specifie activity,

Rat No. Tissue epm/mg wet tissue
1% Liver 012
Femur A7
Musele 008
2t Liver Kkt
Femur A7
Musele .021
i [iver 15
IFemur 47
Muscle 18
41 Liver 1.9
Femur a2
Musele 05
57 Liver }
Ifemur 20
Muscle 045
GF Liver 009
Femur .19
Musecle 043
i Liver 4.0
Femur 1.10
Musecle 10
Control® Liver L0009
(avg of 2 rats) Femur 003
Musele 005

* Sacrificed 24 hr after last inj. t Saerificed
148 hr after last inj. 1 Not detectable,
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TABLE II. Distribution of Radioactivity in Tis-
sues of Mammary Tumor Mice Following Admin-
istration of Radioiodinated Tetracyeline.

Specifie activ-

ity, epm/mg  ug of tetra-

Mouse No. Tissue wet tissue cycline/g
1% Liver 91
Femur .98
Tumor 1.19
2t Liver 052 §
Femur 161 8.95
Tumor 062 §
31 Liver 05 N
emur 6 5.81
Tumor .0y 1.4
4# Liver 26
Femur .08
Tumor .63
h* Liver A2
Femur 06
Tumor .08
6 Liver 009
Femur 03
Tunior 19
T Liver .83 N
(4iunj.)  Femur .39 BRI
Tumor 0495 $
Control* (avg Liver D12
of 4 mice)  Femur 020
Tumor 027

* Sacrificed 24 hr after last inj. t Saeriticed
48 hr after last inj. } Bacrificed 72 hr after last
inj. § Not detectable.
low specific activity, which in most instances
is of questionable significance.

Table II indicates that mouse tumor con-
tained a higher specific activity than did
mouse femur or liver. Muscle from mice
showed a low specific activity. Control ani-

mals flushed out most of the NaI'*' within 24
hours.

These data indicate that the radioactive
product is a labeled tetracycline or degrada-
tion product and that it is inactivated by liver,
since considerable radioactivity was measured
in liver specimens, but in no case was anti-
biotic activity demonstrated. In some animals
thyroid became radioactive, suggesting that
the product was contaminated with Nal'®!,
This was partly alleviated by giving the
product in a solution of nonradioactive so-
dium iodide and giving animals sodium iodide
in drinking water thus blocking the thyroid.

These studies indicate a possible new ir-
radiation tool for detection and treatment of
tumors. Bone tumors may offer greatest pos-
sibilities in utilizing this new tool.

Summary. Attempts to radioactivate tetra-
cycline by iodination reaction have evolved a
product which resembles tetracyclines when
injected into rats and mice. It is sequestered
in general by fast-growing tissues and in par-
ticular by tumor, liver and epiphyseal plate
region of bone. Liver appears to inactivate
and excrete the material.
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Recently in a study of differences between
hypertensive actions of 2 adrenal steroids, de-
soxycorticosterone acetate (DCA) and corti-
sone acetate, the electrolyte composition of
eviscerated carcasses of rats injected with one
or another of these hormones was determined
(1). In animals given the former steroid,

while maintained on high sodium intake, an
impressive retention of sodium and marked
depletion of potassium were noted, findings
consistent with previous reports of effects of
this compound on skeletal muscle(2,3). In
rats injected with cortisone, regardless of so-
dium content of diet, a severe potassium de-



