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dicate no G. I. alteration of the H3-stearic
acid compared to C'*-stearic acid.

During chloroform-methanol lipid extrac-
tion, the possibility was considered that H*
might exchange with H»O washings. This
possibility was checked by testing portions of
the non-lipid water-methanol fractions for ra-
dioactivity; none was found. From this it
would appear that the label deposited in both
liver and epididymal fat pad remained in the
lipid as extracted.

Due to previously demonstrated aberra-
tions in phospholipid fractions during fatty
acid studies(1,7) in which a fatty acid mole-
cule was altered by a label, the remainder of
this work dealt with comparisons of H? and
C' within the lipid fractions as separated by
silicic acid columns. Variation was most evi-
dent in the fat pad, especially for both frac-
tion ¢ and fraction d. Finding the label in
fraction c, especially for the fat pad, was of
interest. It has been shown that fat tissue
produces little cholesterol(8,9). This then
represented incorporation of the labels into
monoglycerides and diglycerides, deposition
of liver cholesterol in the fat pad, or was of
some significance in generation of cholesterol.
Because of this finding plus the fact that H?
seemed to show this phenomena more than
C™, we considered the possibility that this
resulted from alterations to the H? label
brought on by the silicic acid columns. 8.6%
of the stock H? labeled stearic acid turned up
in fraction ¢ (Table IIT) when processed
through the column. Here, then, was the first
glaring example of apparent inaccuracy in
use of the H® labeled stearic acid. Even ac-
counting for H? stearic acid contamination,
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the count in fraction c is impressive. Accord-
ing to the studies in rat liver of Dittmer and
Hanahan(3) using stearic-1-C¥, stearic acid
has a propensity to incorporate into both
phospholipid and esterified cholesterol. What
we observed, then, may be an extension of
this phenomenon to fat tissue. may represent
some form of cholesterol transport, or may
indicate incorporation of H? into monoglyce-
rides and diglycerides. Further investigation
already under way seems to indicate the last
possibility.

Summary. The stability of orally adminis-
tered stearic-9, 10-H?® appears comparable to
that of stearic-1-C'* in its incorporation into
lipid in rat liver and epididymal fat pad.
However, column fractionation of tissue lipids
and stock labeled fatty acids suggests a differ-
ence in behavior of stearic acid labeled in
these 2 ways.
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(26042)

Forp F. EBNER AND RoBERT A. CRANDELL (Introduced by Fred D. Maurer)
Armed Forces Institute of Pathology, Washington, D. C.

The isolation of a virus which induces rhi-
notracheitis in cats and produces a cytopathic
change in cultures of feline renal cells has

been reported(1,2). This report deals with the
growth of feline viral rhinotracheitis (FVR)
virus in cultures of feline renal cells and the
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correlation between release of infective virus
and appearance of inclusion bodies.

Materials and methods. Methods for prep-
aration and maintenance of feline renal cell
cultures have been described(2). The main-
tenance medium at time of virus inoculation
was 0.5% lactalbumin hydrolysate in Hanks
balanced salt solution fortified with 3% lamb
serum. The 5th tissue culture passage of the
original isclate that had a TCID;, of 10"
0.1 ml was used throughout. One group of
culture tubes was inoculated with 0.1 ml of
virus containing a calculated 300 TCID;,
dose. A second group received 0.1 ml of virus
containing a calculated 3,000 TCID;, dose.
At selected time intervals following inocula-
tion. the Auid from 3 tubes at each dosage
level was harvested and pooled. ‘The cells
were removed from the glass surface with a
rubber “policeman” and washed 3 times in
maintenance medium. The fluid and cell har-
vests were stored at —20°C until assayed. At
the time the fluid and cell harvests were
made. collodion sections were prepared from
replicate tubes and stained with hematoxylin
and eosin for cytologic studies. For virus as-
say. fluid and cell samples were thawed at
rcom temperature. The cells were disrupted
by addition of 0.2-mm glass beads and shaken
on the Mickle tissue disintegrator for 3 min-
utes. For titrating the cellular and extracel-
lular virus, serial 10-fold dilutions were pre-
pared, and 0.1 ml of each dilution was inocu-
lated into each of 4 feline renal culture tubes,
which were observed for 6 days. Virus titres
were calculated by the method of Reed and
Muench and are expressed as the negative
logarithm per 0.1 ml of that dilution which
caused cytopathic change in 50% of the cul-
tures. Fluid and cells collected during the
first 18 hours were also tested for viral con-
tent in the undiluted form.

In another experiment. two 32-oz. prescrip-
tion bottles containing a monolayer of feline
renal cells were incculated with 500,000
TCIDj, doses of virus in a total volume of 50
ml of maintenance medium to determine(l)
when maximum titre would occur if large
quantities of virus were used, and (2) the ef-
fect on the growth curve of washing the cell
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layer. The fluid from 1 bottle was removed
after 30 minutes of incubation, and the mono-
layer was washed 3 times with maintenance
medium. The original volume was replaced
with the latter medium. The first fluid sam-
ple was harvested from both bottles 40 min-
utes following inoculation with the virus. One
milliliter of fluid was then removed at 24-hour
intervals from each bottle for a period of 6
days and stored at -20°C wuntil assayed.
These samples were titrated as described
above.

Throughout the study all cultures were in-
cubated at 37°C. A simultaneous titration of
the virus pool was performed each time the
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tubes and bottles were inoculated and TCID5,
dose calculated.

Results. The growth curves shown in Fig.
1 represent results obtained in cultures in-
oculated with 300 TC]D{,O or 37000 TCID50
doses of virus. The titre at 30 min for the 300
TCIDj;4 curve was less than 1 log. At 12 hr no
virus could be demonstrated, but newly re-
leased virus was found at 18 hours. This
steadily increased to a maximum virus titre
of 106 on the 4th day. The logarithmic de-
crease following the peak titre corresponded
to the release of cells from the glass surface.

The level of measurable virus at 30 minutes
with the 3,000 TCID;, level was not signifi-
cantly different from the 300 TCID;, dose
curve. At 6 hours there was no detectable fluid
virus, but the 12-hr sample indicated early
multiplication. The titre between 18 and 24
hours was 10! before ascending rapidly to a
peak level of 10 on the 3rd day. The loga-
rithmic decrease was earlier with the 3,000
TCIDj, dose than with the lower dose. About
3 days after the maximum titre in both
curves, the titre was almost undetectable.

The amount of cellular virus demonstrated
during the first 24 hours is shown with the
extracellular (fluid) virus in Fig. 2. Cellular
virus infective for tissue culture was not de-
tected during the first 6 hours but was present
at 12 hours. With the 300 TCIDj;, inoculum
a small amount of virus was demonstrated in-
tracellularly at 12 hours, but none was de-
tected in the fluids at this time. Virus content
of the cells which had received the higher dose
was more than 1 log higher than that in the
fluid at 12 hours. Beyond 12 hours until ap-
proximately at 48 hours, cellular virus con-
centration remained considerably higher than
extracellular virus. The extracellular virus
then exceeded the cellular virus by about 1
log in titre.

Results of replicate growth curves demon-
strating extracellular virus for the 2 levels of
inoculum during the first 12 hours, sampled at
30, 50, 70, 90, and 110 minutes and at 2-hour
intervals thereafter, were in agreement with
the curves shown in Fig. 2. Although there
were differences in amount of detectable virus
for each curve during the first 12 hours, it
was always less than 0.5 log.
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The effect upon the growth curve of wash-
ing the monolayer 30 minutes following inocu-
lation is shown in Fig. 3. The fluid titre 40
minutes following virus inoculation from the
culture bottle in which the monolayer was not
washed was 10%%, This decreased to 10! by
the 1st day. After the 1st day, virus content
increased rapidly and yielded a maximum
titre of 10797 on the 3rd day. Virus titre de-
creased steadily until it was < 10"* by the 6th
day. The amount of fluid virus in the washed
culture bottle during the first 24 hours re-
mained constant at < 10™'. Quantities of vi-
rus released into the fluid increased after the
Ist day at a slower rate than in the unwashed
bottle and attained a maximum titre of 10-7-%
on the 4th day. Rate of decrease of virus
titre from the 4th day to the 6th day was simi-
lar to that in the unwashed bottle.

Nuclear changes suggestive of virus activ-
ity were observed in the cells inoculated with
3,000 TCIDj, doses at 18 hours, but were
not observed in the cell cultures inoculated
with 300 TCID;,. Well-formed intranuclear
inclusion bodies were demonstrated in stained
preparations of feline renal cell cultures 24
hours following inoculation of 300 and 3,000
TCID;o doses of virus.

Discussion. When cultures of feline renal
cells were infected with 2 different dosages of
FVR virus, a characteristic viral growth curve
was obtained; i.e., following a brief latent pe-
riod when little or no detectable virus was
present, virus content increased to a maxi-
mum yield and then declined. The enly sig-
nificant difference demonstrated by compar-
ing the 2 inocula was in time; namely; a
shorter latent pericd, more rapid rise to ap-
proximately equal titre, and an earlier degen-
eration of the cell layer at the higher dosage
level. The decrease in detectable virus which
preceded the release of new extracellular virus
can be explained as the period of attachment
or absorption of virus to the cells and/or a
period of eclipse when no virus was detectable
in the cells. It is apparent that the virus was
in a state which cannot be detected by infec-
tivity tests for the period between 6 and 12
hours postinoculation.

Nuclear changes with well-formed inclu-
sions were observed about the time that extra-
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cellular virus was demonstrated. We did not.
however, observe nuclear alteration at the
time new virus was detectable within the cells.
as reported with polio virus(3). Mature in-
clusionr bodies have heen demonstrated con-
comitantly with release of extracellular virus
in growth studies of canine hepatitis virus
(4,5).

Unpublished results in our laboratory show
that the FV'R virus is antigenically unrelated
to the kidney cell degenerating virus (KCD)
(6). which also was obtained from a cat. In
addition to antigenic differences. these 2 vi-
ruses can be differentiated on the basis of
their respective growth pattern and cyto-
pathic changes in cultures of feline renal cells.
FVR virus multiplied at a slower rate than
the KCD virus. which, when an inoculum of
1,000 TCID;, doses was used, reached its
peak titre by the 21st hour. The main cyto-
pathic differences between FVR virus and
KCD were the presence of intranuclear inclu-
sions and the longer time required for cyto-
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pathic change to appear in infected cultures
with the FVR virus.

Summary. The growth pattern of feline
viral rhinotracheitis virus in cultures of feline
renal cells was investigated. Following an
initial period of 18 to 24 hours during which
little or no virus could be detected, virus con-
centration increased steadily until a maximum
titre of 10 %% was reached between the 3rd
and 4th days. Intranuclear inclusion bodies
were demonstrated in infected cells at the
time of release of new extracellular virus.
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requirement for 1-Histidine.
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In contrast to its tetracycline-sensitive par-
ent, it was found that a laboratory-developed.,
tetracycline-resistant £. coli strain would not
grow in Witkin M-9 synthetic medium(1).
Additional studies indicated that the tetra-
cycline-resistant strain had a specific growth
requirement for Il-histidine. Attempts were
made to determine whether or not a meta-
bolic relationship existed between histidine
and tetracycline resistance in clinically-iso-
lated, tetracycline-resistant /. coli strains.

Methods and discussion. The parent E,
coli has been maintained a number of years
in this laboratory by regular transfer in brain
heart infusion agar. The tetracyvcline-resis-
tant sfrain was selected by a serial transfer
procedure in brain heart infusion broth(2).
In the current studies, the parent E. coli was
maintained on M-9 synthetic agar medium.

Surface growth was washed off, sedimented by
centrifugation, and washed 3 times with 10
ml aliquots of saline. The tetracycline-resis-
tant strain was maintained on brain heart in-
fusion agar. Such cells were washed as above
with 3 separate aliquots of 10 ml sterile sa-
line.

Growth was determined as percent of inci-
dent light transmitted in the Evelyn photo-
electric colorimeter. This approximated 50%
transmittance (660 mu filter) for the parent
E. coli in M-9 medium after 18 hours incuba-
tion at 37°C. In contrast, the laboratory-
developed, tetracycline-resistant E. coli failed
to show any indications of growth in this me-
dium even after 48 hours incubation at 37°C.

In an effort to supply a necessary growth
factor, a variety of amino acids, vitamins, in-
dole, and purine bases (at 10 pg/ml) in



