for the synthesis of BOH may be oper-
ative in ruminant liver.

In mammals, the formation of aceto-
acetate occurs under special conditions
such as starvation. Acetoacetate can
then be converted to BOH by way of
BDH. The BOH must then be con-
verted back to the acetoacetate before
it can be used in fatty acid oxidation.
The advantage for interconverting
BOH and acetoacetate and hence the
physiological role of BDH is not under-
stood. One suggestion is that the reac-
tion serves to shuttle electrons from
extramitochondrial NADH to intra-
mitochondrial NAD+ (/4). Another
proposal is that the ratio of BOH to
acetoacetate released into the circulat-
ing blood by the liver may reflect the
redox state of the liver mitochondria
(15); the ratios of BOH to acetoacetate
in the blood are thought to coordinate
the redox state of extrahepatic mito-
chondria with those of the liver. If
these two proposed metabolic functions
are valid, they do not seem to be vital
to ruminant survival.

NieLs C. NIELSEN
SIDNEY FLEISCHER
Department of Molecular Biology,
Vanderbilt University,
Nashville, Tennessee 37203
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Feline Leukemia Virus: Occurrence of Viral Antigen in the

Tissues of Cats with Lymphosarcoma and Other Diseases

Abstract. Feline leukemia virus antigen is demonstrable by immunodiffusion
with rabbit precipitating antiserum to purified feline leukemia virus. The feline
leukemia virus antigen was found in the tissues of 25 of 33 cats with lymphosar-
coma and of 5 of 13 cats with infectious peritonitis. Its presence was correlated
with the occurrence of feline leukemia virus demonstrable by electron micro-
scopy. The one clinically normal cat giving a positive test for feline leukemia virus
antigen belonged to a household in which two cats had developed lymphosarcoma.
With the exception of a dog with lymphosarcoma induced by feline leukemia virus,
the antigen was absent from lymphosarcoma and nonlymphomatous tumors of
other species (man, dog, cow, goat, or pig).

That leukemia in the cat is com-
monly virus-induced is indicated by
experimental transmission with sub-
cellular material (Z, 2) and by the fre-
quent presence of virus indistinguish-
able from the murine and avian leu-
kemia viruses in primary cases (2—4).
In immunodiffusion tests with anti-
serum to murine leukemia virus we
identified at least five viral antigens
(5), one of which is shared with the
feline leukemia virus (FeLV) (4). Con-
tinuing this study, we have prepared
rabbit antiserum to FeLV by the pro-
cedures used for preparing rabbit anti-
serum to group-specific antigen of

~ murine ‘leukemia virus (6). The source

of FeLV for immunodiffusion tests was
the pleural fluid and tissue washings
of a male domestic cat (No. 169), aged

7 months, with lymphosarcoma (LSA).
After the intact cells and large parti-
cles were removed, virus was sedi-
mented (Spinco model L-2, 24,000
rev/min, SW-25 rotor, 1 hour), and
then resuspended and centrifuged on a
potassium tartrate density gradient (15
to 40 percent; 0.1M tris-HCl buffer,
pH 8.0) (6). The band at approxi-
mately 1.16 g/ml, as seen by electron
microscopy, consisted mainly of char-
acteristic C-type FeLV. Before being
used for immunization, the isolated
FeLV was treated with ether. Like
avian leukemia virus (7) and myxo-
viruses (8), intact murine leukemia
virus elicits group-specific antibody
poorly if at all in the rabbit (6). Hence
it is necessary to disrupt the virion
with ether or by freezing. One rabbit,

Table ]. Occurrence of FeLV antigen in lymphosarcoma and other diseases of cats.

Tissue extracts and body fluids

: FelLV of FeLV antigen-positive cases
Diagnosis 835&; antigen
o present Source Cases Antigen
(No.) +
( Lymph node 20 19
Thoracic fluid 11 9
Spleen 9 9
Liver 9 7
Pl
Lymphosarcoma 33 25 J Ki?is:el; g 2
(spontaneous) Urine 4 0
Brain 3 0
Blood clot 2 2
Bone marrow 2 1
\ Salivary gland 1 1
Lymphosarcoma
(experimentally 3 3 { Lymph nQde 1 1
induced) Bone marrow 2 2
( Lymph node 4 3
" Spleen 3 3
Infectious 13 5 Liver 3 2
P Ascitic fluid 2 0
Kidney 1 0
Normal tissue 11 1 Lymph node 1 1
Other tumors
Mammary carcinoma 3
Hepatic carcinoma 3
Fibrosarcoma 2 0
Hemangiosarcoma 2
Pancreatic carcinoma 1
Leiomyosarcoma 1
Other nonneoplastic
conditions 10 0
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Fig. 1. Immunodiffusion tests. (a) Center well: ether-treated
FeLV. Peripheral wells: (1) rabbit antiserum to FeLV; (2) rat
group-specific antiserum to murine leukemia virus; (3) rabbit
antiserum to mammary tumor virus; (4) rabbit antiserum to
Lucké virus; (5) rat antiserum to Sendai virus. (b) Center well:
rabbit antiserum to FeLV. Peripheral wells: Lymph node ex-
tracts from cats with lymphosarcoma; (1) cat No. 169; (2) cat
No. 120; (3) cat No. 452; (4) cat No. 430; and (5) ether-
treated FeLV. (c) Center well:

rabbit antiserum to FeLV.

Peripheral wells: (1) spleen extract from a cat with infectious peritonitis; (2) lymph node extract from a dog with FelLV-
induced lymphosarcoma; (3) ether-treated FeLV; (4) lymph node extract from a clinically normal cat (from a household in
which two cases of feline lymphosarcoma had occurred); (5) lymph node extract from a dog with spontaneous lymphosarcoma.

one dog, one cat, and two rats (all
females) received three inoculations of
ether-treated FeL'V subcutaneously at
weekly intervals, the first inoculation
being with complete Freund’s adjuvant
and the last two with incomplete adju-
vant. Serums taken 1 week after the
last inoculation were absorbed as re-
quired with lyophilized feline plasma
and tissue to abolish reactivity with
normal feline antigens. Only the rab-
bit and rat serums had precipitating
antibody to FeLV. Because the rabbit
serum was the more active, it was
selected for testing. Immunodiffusion
with this rabbit antiserum was per-
formed in 2 percent Noble agar on
slides [a standard procedure we have
used in defining several soluble anti-
gens of tumor-associated viruses (4, 5,
9)]. Tissue extracts for immunodiffu-
sion tests were prepared as described
(5). Plasma, ascitic and pleural fluid,
and urine were concentrated by vac-
uum dialysis or by lyophilization.
Rabbit antiserum to FeLV reacted
with components released from the
virion by freezing and thawing or by
ether. One of these soluble antigens is
the component (4) previously detected
by antiserum to murine leukemia virus
(reaction of relatedness in Fig. 1a).
The FeLV viral antigen was present
also in tissue extracts of lymphomatous
cats (Fig. 1b and Table 1), another
similarity to murine leukemia virus (3,
6). Of the 33 lymphomatous cats ex-

amined, 25 (75 percent) were positive
for FeLV antigen; in these it was al-
ways present in spleen and frequently
in other tissues (lymph node, liver, kid-
ney, bone marrow, clotted blood) and
in plasma and effusions (Z0).

The FeLV antigen was found in the
tissues of three cats with LSA induced
by cell free filtrates (Table 1) (/1).

Electron microscopy showed FeLV in
five of nine cats with spontaneous
lymphosarcoma (Table 2). Tumor tis-
sue from all cats with FeLV was anti-
gen-positive, and from one cat in which
FeLV was not seen, an indication of
the greater sensitivity of the serological
test. Of the antigen-negative tissues ex-
amined by electron microscopy, none
showed FeLV.

Tissue extracts were prepared from
each of 46 normal cats and cats with
diseases other than lymphosarcoma
(Table 1). Of the positively reacting
tissues in this control group, one came
from a lymph node biopsy of an osten-
sibly healthy cat, shown to be infected
with FeLV by electron microscopy
(12); this cat came from a household
in which two other cats developed LSA
(described below) and is being kept
under observation. The other positively
reacting tissues came from five of a
group of 13 cases of infectious peri-
tonitis, an invariably fatal disease of
cats (13).

The finding of FeLV in nonlympho-
matous cats is not unexpected, for this

Table 2. Electron microscopy of feline and canine tissues.

FeLV

Diagnosis Tissues examined ggf)ei present
. (No. cases)

Feline

Lymphosarcoma (spontaneous) Mediastinal and mesenteric 9 5

lymph nodes

Infectious peritonitis Mesenteric lymph nodes 8 1

Nonlymphomatous tumors* Tumor 7 V]

Nonneoplastic conditions Peripheral lymph node and liver 2 ]
Canine

Lymphosarcoma (spontaneous) Peripheral lymph nodes 11 0

Nonlymphomatous tumorst Tumor 7 0

* Includes mammary carcinoma, 4; hepatic carcinoma, 1; leiomyosarcoma, 1; osteosarcoma, 1.
1 Includes osteosarcomas, 4; mastocytoma, 1; venereal cell sarcoma, 1; oral papillomatosis, 1.
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is characteristic of virus of similar type
in mice and chickens. It is a still-un-
solved problem, therefore, whether the
finding of leukemia virus in association
with another disease, in this instance
infectious peritonitis, indicates an etio-
logical connection or an activation of
latent leukemia virus (/4). In the case
of leukemia itself, there is other- evi-
dence for the causative role of viruses
of this type (I4).

The FeLV antigen was not demon-
strable in extracts of naturally occur-
ring LSA or nonlymphomatous tumors
of other species. The following cases
were examined.

Dog: lymphosarcoma, 17; melanoma, 2;
hepatic adenocarcinoma, 2; chondrosar-
coma, 1; mast cell tumor, 1; neurofibro-
sarcoma, 1; squamous cell carcinoma, 1;
ovarian cystadenocarcinoma, 1.

Cow: lymphosarcoma, 7.

Pig: lymphosarcoma, 1.

Goat: lymphosarcoma, 1.

Man: lymphoid tumors (including leu-
kemia), 20; sarcoma, 6; carcinoma, 50;
benign tumors, 9; specimens of normal
adult tissue, 29; fetal tissue, 3.

The tissues of one dog that con-
tracted LSA after receiving FeLV at
birth (15) had FeLV antigen and bud-
ding virus indistinguishable from
FeLV, strongly indicating induction by
FeLV rather than spontaneous canine
LSA, a disease in which we have
neither seen virus of this type (Table
2) nor found FeLV antigen.

Although immunodiffusion is not a
sensitive test for naturally occurring
antibody, precipitating antibody to in-
digenous leukemia virus is demonstra-
ble in the chicken (I6). In the case of
the FeLV antigen we have not found
precipitating antibody in serums from
the following sources.

Cats: LSA, 24; nonlymphomatous ma-
lignancies, 11; infectious peritonitis, 15;
nonneoplastic diseases, 34; normal adults,
57.

Cows: LSA, 25; normal adults, 25.

Man: LSA, 42; acute lymphoblastic leu-
kemias, 59; chronic lymphocytic leukemias,
34; Hodgkins disease, 45; nonlymphoid
malignancies, 42; normal subjects, 61.
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A complement fixation test with this
rabbit antiserum, comparable to the
complement fixation tests for avian
(17) and murine (I8) leukemia viruses
has now been developed (19).

With regard to the natural transmis-
sion of viruses of this type, the most

important mode is probably vertical .

(20), that is, from one generation of
hosts to the next, although horizontal
transmission. (between unrelated indi-
viduals) is also prominent in chickens
(271) and has been observed in mice
(22).

- In this context the salivary gland
was positive for FeLV antigen in the
one LSA case tested (Table 1). Be-
cause soluble antigen of murine leu-
kemia virus occurs in the milk of car-
rier mice (23), we looked for FeLV
antigen in the milk of 27 normal lac-
tating cats; but none was found in un-
concentrated milk.

Reports of clustering of LSA cases
among unrelated cats of single house-
holds speak for case-to-case transmis-
sion (24). In one household of ten
cats under study, two littermates and
two unrelated cats developed LSA. In
the four cases FeLV antigen was pres-
ent. Another cluster comprised two un-
related Abyssinian cats with LSA; a
lymph node biopsy from a third ap-
parently healthy Abyssinian in the
same household (above) had FelLV
antigen and characteristic C-type par-
ticles.

WiLriam D. Harby, Jr.
GAyYLA GEERING
Lroyp J. OLD
ETIENNE DE HARVEN
Sloan-Kettering Institute for
Cancer Research, New York 10021
ROBERT S. BRODEY
Susan McDoNOUGH
School of Veterinary Medicine,
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Ribonucleic Acid Metabolism of a Single Neuron:

Abstract. The giant neuron of the abdominal ganglion of Aplysia californica

The relationship between the electri-
cal activity of nervous tissue and its
RNA  metabolism has been a major
problem of neurochemistry, and with
recent evidence tending to correlate
changes in neuronal RNA metabolism
with learning, this relationship takes on
added significance (). The majority of
investigations in this area have found
increased RNA production following
electrical activity, but the results are

incorporates tritiated uridine into RNA at a constant rate at rest. This rate in-
creases under synaptic stimulation, the increase being directly proportional to
the number of action potentials produced by the neuron. Multineuronal samples
from stimulated ganglia failed to show an increase in incorporation.

somewhat ambiguous, and the relation-
ship has not been precisely quantified
).

Single neuron preparations would
seem to be ideal for such studies, since
they allow precise monitoring of elec-
trical activity and minimizing of errors
due to the production of RNA by non-
neuronal elements. However, so far
these preparations have also given con-
flicting results; Fischer et al. have re-
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