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enhancing enzyme activity is not clear. It
has been recently shown that it has a similar
enhancing effect on the activity of several
other oxidases in the liver(6).

The absence of L-gulonolactone oxidase
activity in the liver of guinea pig and am-
phibians, and its presence in frog kidney as
determined by other technics(1) offer an ex-
cellent biological control for the histochemi-
cal method by the use of which we found an
identical general distribution and which pro-
vided the advantage of histological localiza-
tion of activity.

Summary. A histochemical method was
described which localized the activity of L-
gulonolactone oxidase, the final oxidative
step in synthesis of ascorbic acid from glu-
cose.. The enzyme was found to be active in

the centrilobular cells of the rat liver and in
selected portions of the mesonephric tubules
of the frog kidney. It was absent from guinea
pig kidney and liver, and from frog liver.
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A latent infection of L cells with psittacosis
virus has been described which is induced by
nutritional depletion of cells with a balanced
salt solution (BSS) for 2 days prior to infec-
tion(l). Following entry into the cell the
virus cannot be detected by infectivity tests
in chick embryos, but addition of a synthetic
medium containing amino acids and vitamins
results in reappearance of infectious virus(2).
The specific amino acid requirements for con-
version of the latent infection to an active
one have been delineated(2) and deletion of
a single essential amino acid from the me-
dium was shown to be sufficient to render L
cells incapable of supporting psittacosis virus
propagation and to establish a latent infec-
tion.

Since L cells survive longer on a medium
deficient in a single amino acid than on BSS
alone, studies were initiated to determine if
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the duration of the latent infection could be
extended to permit a more detailed study of
its nature.

Materials and methods. DPsittacosis (6BC
strain) virus stocks were prepared as previ-
ously described(3) and diluted in the appro-
priate amino acid-deficient culture medium
for inoculation of the cell cultures. The sin-
gle dilution method of Golub(4) was used for
virus assay in which 0.25 ml of a 107 dilu-
tion of culture fluid was inoculated into the
yolk sac of a dozen 7-day-old chick embryos.
Virus titers were expressed as the logioLDsq
per ml. Cultures of L cells were grown in
T-15 flasks in Parker’s medium #199 supple-
mented with 10% horse serum. When a uni-
form sheet of cells had grown over the glass
surface, the growth medium was replaced
with a synthetic medium which was deficient
in either phenylalanine or isoleucine. Cul-
tures containing approximately 2 X 10 cells
were exposed to approximately 105 LDgo of
psittacosis virus after 2 or 3 days’ mainte-
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FIG. 1. L cells were maintained on phenylalanine-
deficient medium (—¢) for 2 days before infection
with 6BC psittacosis virus. At intervals after in-
fection, a complete medium was added and culture
fluids were tested for recovery of virus.

nance on the deficient medium. At intervals
after infection, the complete synthetic me-
dium (CM), containing amino acids, vita-
mins, glutamine, glucose, and inorganic salts
(2), was added. Culture fluids were tested
daily for virus infectivity and the morpho-
logical condition of the cells was recorded.
Cells were examined for content of virus fol-
lowing lysis by freezing and thawing and in-
oculating the lysate into eggs as in the tech-
nic used for titration.

Results. L cells which were maintained on
a phenylalanine-deficient medium for 2 days
prior to infection did not support psittacosis
virus propagation. If such infected cells were
lysed by freezing and thawing 24 hours after
inoculation with virus, no virus was detec-
table by infectivity tests in chick embryos.
The possibility that small amounts of virus
might be present and would not be sufficient
to kill the chick embryos on initial inocula-
tion was eliminated by preparing yolk sac
suspensions from test chick embryos which
were injected into additional embryos which
also survived. When the complete synthetic
medium (CM) was added to the L cell cul-
tures 3 days after infection, virus reappeared
in the culture fluids within a few days and
degenerative changes typical of virus action
were eventually observed (Fig. 1). If a 6-
day interval between infection and addition
of complete medium was allowed, a longer
time was required for virus to become detec-
table.in the culture fluids. By the 9th day
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after infection, cells maintained on phenyl-
alanine-deficient medium had become round-
ed and some loss of cytoplasm was noted. A
few cells had disengaged from the glass sur-
face, but this occurred also in noninfected
controls. Although addition of the complete
medium brought about a morphological re-
covery of the cells, virus was not released into
the culture fluids and no cytopathic effects
were noted in a 19-day observation period.
When these recovered cultures were rein-
fected, the virus grew readily and produced
complete disintegration of the cultures.

Although 3 days’ maintenance on isoleu-
cine-deficient medium was necessary before
addition of virus to establish a latent infec-
tion, the resulting phenomena were similar to
those described for phenylalanine depletion.
Isoleucine-deficient cells retained their nor-
mal morphological characteristics longer
than cells on phenylalanine-deficient medium,
but the latent infection with the virus could
not be extended beyond 8 days. After this
time cultures fed with complete medium pro-
duced no virus, but on reinfection supported
viral multiplication and were destroyed.

Discussion. Extension of the interval be-
tween infection and the addition of virus-
stimulating culture medium to amino acid-
depleted L cells in vitro did not result in ex-
tension of the period of latency beyond 6 to
8 days. The previous report(3) of a latent
period lasting as long as 14 days after infec-
tion of depleted chick embryo tissue frag-
ments is probably a reflection of a slower dif-
fusion of nutrients from the cells in the frag-
ments and possibly a relatively lower meta-
bolic turnover, since a 13-day depletion pe-
riod was required before the latent state
could be established in such preparations.

1t is apparent that the virus does not re-
cover from its latent phase with extended
metabolic depletion of L cells and therefore
that the fate of the infecting particle depends
upon the metabolic activity of the host cell.
Amino acid deficiency in L cells prevents
completion of the infectious cycle of psitta-
cosis virus with establishment of a latent
state for up to 8 days and eventual cure of
infection, and survival of cells which retain
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their susceptibility to reinfection. The pos-
sibility that all of the cells initially infected
had lysed leaving only uninfected survivors is
improbable, since toxic reactions of L cells to
high multiplicities of psittacosis virus have
not been noted in the absence of virus mul-
tiplication(5) and the slight decrease in in-
fected cells during phenylalanine or isoleu-
cine depletion was not observably different
from that seen in noninfected cultures.
Summary. L cells which are maintained for
2 or 3 days on phenylalanine- or isoleucine-
deficient medium do not support the growth
of psittacosis virus and a latent infection is
established. Virus can be recovered from
these cultures only after addition of a com-
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plete medium, but extension beyond 8 days
of the interval between infection and addition
of complete medium results in a permanent
disappearance of infectious virus. Recov-
ered cultures are susceptible to reinfection
with psittacosis virus.
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The use of radioactive chromium (Cr)
for determination of red cell longevity has
been well established both in man and ani-
mals. The technic usually employed for la-
belling erythrocytes involves incubation of
blood in vitro with NayCr'0,(1,2,3). The
intravenous route of administration has com-
 monly been used to return the labelled red
cells to the circulation, in expectation of ob-
taining the most predictable and highest level
of specific radioactivity(4,5,6).

Performance of erythrocyte survival stud-
ies in small animals is relatively more dif-
ficult than in larger animals or in humans
because of limitations imposed by small cir-
culating blood volume and the technical dif-
ficulty of returning labelled red cells intra-
venously. Accordingly, in our studies of the
anemia of tumor bearing hamster, another
method of erythrocyte chromation was tested,
namely iz vivo chromation with intraperi-
toneally administered Na,Cr10y. This
method has proved eminently satisfactory

and is the basis for this report.

Materials and methods. Golden hamsters
(Misocricetus auratus) weighing 60-80 ¢
were fed Purina Laboratory Chow and water
ad lib. and kept in an air-conditioned animal
room.

An aqueous solution of Na»Cr*0,t with
specific activity of 0.25 to 1.0 millicuries per
mg of chromium metal was diluted with an
appropriate volume of normal saline just be-
fore injection, so that an injectable dose of
30 uc of Cr! was contained in approximately
0.3 ml of final solution. This dose of radio-
active chromium was injected intraperi-
toneally into each of 7 hamsters. Twenty-
four hours later and thereafter at 2 to 7 day
intervals 0.1 ml of whole blood was obtained
by cardiac puncture using a 22-gauge needle
and a tuberculin syringe. This sample was
placed in 0.5 ml of normal saline in a gradu-
ated centrifuge tube and the volume adjusted
to 1.0 ml by addition of normal saline. The
samples were then counted in a well-type
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