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collagen. content of epiphysial cartilage from
rats treated with AAN is not reduced from the
normal. Homogenized fractions of cartilage
from rats which have received AAN are vir-
tually devoid of collagen fibrils when exam-
ined with electron microscope. The defect
appears to be a failure of the tropocollagen
molecule to form collagen fibers.
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Zytopathogenicity in Tissue Cultures by a Tumor Virus from Mice. (24205)

Berxice E. Eppy, SARAH E. STEWART AND WILLIAM BERKELEY
Division of Biological Standards and National Cancer Institute, N.I.H., Bethesda, Md.

A virus. which we shall refer to as SE poly-
oma virus, was recovered from tissue cultures
inoculated with tumor material from mice
and was shown to induce multiple tumors in
mice(1.2.3) and hamsters(4). The present
report describes cytopathic effects which ap-
pear to be produced by the SE polyoma virus
in tissue cultures. The results so far obtained
show that these effects parallel the capacity
of tissue culture fluids to induce tumors in
hamsters.

Methods. Tissue cultures from embryos of
Swiss mice were propagated in 2 ounce pre-
scription bottles by modification of the tryp-
sin digest method of Youngner(5). Synthetic
medium 199(6) containing 2% inactivated
calf serum was used to initiate growth. and
medium 199 with 19 inactivated rabbit se-
rum was used as maintenance medium. For
quantitative titration or serum-virus neutra-
lization tests the cells were retrypsinized with
0.25% trypsin in Earle’s balanced salt solu-
tion(7) at 35°C for 135 to 20 minutes, centri-
fuged, washed. resuspended in initial medium
and dispensed in roller tubes. The cells in the
retrypsinized cultures were clear and uniform.
The strain of the agent used, originated from
liver and spleen of a single AKR mouse with
spontaneous leukemia and was passed serially

into 3 newborn mice, with intervening pas-
sages in tissue cultures, followed by 2 to 4
passages in newborn hamsters with interven-
ing tissue culture passages. Each passage ani-
mal had developed neoplasms. Tumor tissue
from only one animal from each litter was
used for passage. Titration of virus at sev-
eral passage numbers was made in roller tube
cultures of retrypsinized mouse embryo cells
by preparing decimal dilutions and inoculat-
ing 4 tubes/dilution with 0.5 ml each. The
cultures were refed at weekly intervals with 2
ml of nutrient fluid. Serum-virus neutraliza-
tion tests were also carried out in roller tube
cultures. Mixtures of equal volumes of 10-
fold dilutions of the polyoma virus and 1%
antipolyoma virus rabbit serum and mixtures
of similar dilutions of virus and normal rab-
bit serum, were held at 36°C for 4 hours be-
fore being added to the roller tubes. The
antiserum was made by hyperimmunizing rab-
bits with fluids from tissue cultures infected
with the virus. The tubes were refed after
one week with medium containing 1% im-
mune and normal rabbit serum respectively.
The final microscopic examinations were made
at 3 weeks. To demonstrate induction of tu-
mors, hamsters 1 to 3 days of age were in-
jected with 0.2 ml doses of tissue culture fluid
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FIG. 1. 19-day-old culture of mouse embryo cells. Unstained. X 60.
FIG. 2. Cytopathic changes in mouse embryo cells 14 days after inoculation with SE poly-

oma virus. Unstained. X 60.

subcutaneously. The young were divided
among mothers as equally as possible so that
each set of hamsters inoculated were the same
age.
Results. During many early tissue culture
passages of the virus, infected cultures did not
appear to be different from the uninfected con-
trol cultures; in others slight cytopathogenic
changes occurred in infected cultures at ir-
regular intervals in 2- to 3-week-old cultures.
As tissue culture or animal passages were con-
tinued these cytopathogenic changes in tissue
cultures occurred regularly and degeneration
was more extensive.

The changes consisted of patches of small
dark cells which appeared on sheets of normal
appearing cells after 4 to 7 days. The num-
ber of these pyknotic cells continued to
progress in 1 to 2 weeks until the majority of
cells were effected, causing many of them to
fall from the glass (Figs. 1 and 2). Subpas-
sages of fluids from such cultures regularly
produced cytopathic changes in other mouse
embryo cultures.

Titrations showed a TID3 of approxi-
mately 10 at 2 weeks and 10 or 10% at 3
weeks. The endpoints were more distinct at
3 weeks.

Reduction of the titer of the virus was noted

when cultures were inoculated with mixtures
of the virus and 1% homologous antiserum
against the polyoma virus, as compared to
similar cultures inoculated with mixtures of
virus and normal rabbit serum. Degenera-
tive changes were noted in cultures with un-
diluted and 10! virus combined with immune
rabbit serum but not at higher dilutions.
Titration of the virus with normal rabbit se-
rum showed cytopathic changes through the
10-% dilution. Immune rabbit serum was ef-
fective in preventing induction of tumors
when combined with virus before administra-
tion to newborn mice(8).

Infectivity for hamsters appeared to be cor-
related with cytopathogenic changes in tissue
cultures. To demonstrate this, infected fluids
from tissue cultures, which showed cytopatho-
genic changes as a result of being incubated
with a 105 dilution of virus and fluid from
cultures incubated with a 10¢ dilution of virus
which did not cause degenerative changes,
were injected into hamsters. The results of a
single experiment are given in Table I. All
hamsters inoculated with fluid from cultures
that failed to show degenerative changes were
free of tumors until the 34th day, and 6 of
the 11 were free of tumors on the 46th day.
Two hamsters were missing on the 34th day.
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TABLE 1. Effeet of Inoculating Hamsters with Supernatant Fluid from Tissue Cultures Which
Showed Cytopathie Changes, and with Fluid from Cnltures Which Did Not. Show Such Changes.

No. of hamsters

Virus in tissue eultures ——— At 20 days N - At 43 days—
r — Surviving Surviving
Cytopatho- With  and free With  and free

Inoculum  genicity Inoculated  T.ost  tumors of tumors T.ost tumors of tumors
10-= + 12 7 5 il 0 0 0
10-7 0 11 0 0 11 2 3 )

TABLE TL. Results of Tufecting Tamsters with SE Polyoma Virus Filtered through Gradocol
Membranes and with Supernatant Fluids of Tissue Cultures Incubated with the Filtrates.

No. of pas-
sages of fil-

-No. of hamsters———
Surviving

Pore size  tratesin tis-  (‘vtoputho- Canni-  With  and free
of filter, my  sue culture genicity Tnj.  balized tumors of tumors
Unfiltered none 8 3 3 2
220 " 8 0 1 7
120 ” 10 0 3 7
" 2 + 9 1 8 0
v 3 + 13 9 4 0
m none 9 0 0 9
+ " 12 0 n 12
43 none 11 0 0 11
" 4 0 26 0 0 26

On the other hand all 12 animals inoculated
with fluid from cultures which showed cyto-
pathic changes. had tumors or were dead 26
days after injection. Seven were cannibalized
on 17th to 21st day and were not examined.

Evidence of correlation of cytopatho-
genicity and tumor induction was also ob-
tained from ultrafiltration experiments de-
signed to establish size of the infective agent.

Virus-infected fluids were filtered through
a Seitz S3 filter and a gradocol membrane of
590 my porosity. Portions of this filtrate
were then filtered through 4 membranes of
different pore size (Table II). Fluid passed
through membranes of 220 and 120 my aver-
age pore size caused cytopathic changes in
tissue cultures and hamsters inoculated with
these filtrates or with filtrates after passage
in tissue cultures developed tumors.

The fluid passed through membranes of
77 and 43 mpy porosity did not cause cellular
changes in tissue cultures. These filtrates or
the fluid from tissue cultures inoculated with
these filtrates, failed to induce tumors in ham-
sters after 128 days.

The results thus far are entirely compatible
with the hypothesis that the tumor virus

causes cytopathic changes in mouse embryo
tissue culture. Because of the possibility of
the presence of a concomitant virus in any
tissue culture system, further experiments on
correlation of tumor induction and cytopathic
changes in tissue cultures are in progress.
The practical importance of a tool to deter-
mine capacity of a fluid to induce tumors is
obvious and prompts this early report.

Summary. Cytopathogenic changes were
observed in mouse embryo cell cultures that
had been inoculated with tissue culture-grown
virus isolated from mouse tumor tissues.
Quantitative assays of the virus, referred to
as the SE polyoma virus, and serum-virus
neutralization tests were correlated with the
induction of tumors in hamsters.
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Effect of Major Dietary Constituents on Growth Response of Rats

to Vit By..* (24206)

E. W. PETERsON AND U. D. REGISTER

Department of Biochemistry, School of Medicine, College of Medical Evangelists, Loma Linda, Calif.

Hartman ¢t al.(1) reported that high pro-
tein rations produced a deleterious and some-
times fatal eifect in Vit. Bi» deficient rats.
Bosshardt ¢# al.(2) found that rations high
in fat had a sparing action in mice upon the
requirement for Vit. B;s. McCollum and
Chow(3) reported that casein rations high in
carbohydrate increased the Vit. B;. deficiency
in female rats. The purpose of this study was
to determine which of the 3 basic dietary con-
stituents—fats. carbohydrates, and proteins—
would produce the greatest growth response
to Vit. By, when plant protein rations were
used.

Method. Adult female Sprague-Dawley
rats (100 days old) were placed on a corn-
soybean ration(4) at mating and maintained
on this ration during pregnancy and lactation.
The young had access to this ration until they
were placed on experimental rations at weights

mals have been described previously(4). The
rations (Table I) were adjusted so that the
same percentage of calories was derived from
protein in the high carbohydrate and high fat
rations. Protein was isocaloric in the high
protein and high protein-high fat rations. All
animals received, in addition, 2 drops of Hal-
ver Oil weekly.

Results. The results are tabulated in Tables
IT and III. The differences in growth between
the supplemented and unsupplemented rats
on the high carbohydrate and high fat rations
were not great. Similar results were also ob-
tained in rats on the low protein diet in Series
I. Growth differences obtained between sup-
plemented and deficient animals fed the high
protein and high protein-high fat diets were in
every instance highly significant (P<0.01).
Large variations in growth occurred with
these diets with the greatest variation in the

of 40 = 5 g. The care and handling of ani- non-supplemented groups.
TABLE I. Composition of Rations.
High High protein,

Ingredients carbohydrate High fat high fat High protein Low protein
Drackett protein* 24, 35. 66.5 54, 16.2
Corn starch 62.5 16.5 32.5 70.5
Hydrogenated fatt 35. 20.

Corn oil 5. 5. 5. 5. 5.
Salts XTIV} 4. 4, 4, 4, 4,
Vit, mix§ 2, 2. 2, 2. 2.
Alphacel} 2. 2. 2. 2. 2.
Methionine .5 3 5 5 5
Vit. By, mix|| A a1 1 1 1

when indicated

* Drackett Assay Protein G-1 819 protein (N X 6.25).
§ J. Biol. Chem., 1954, v206, 765.

Biochemicals.
95% suecrose,

t Criseo. 1 Nutritional
Il 5% 0.001 Triturate B,, (Merck),

* This research was supported in part by Williams-

Waterman Fund of Research Corp., N. Y. The

authors are indebted to Merck and Co., for vit. By,
and to Parke, Davis and Co., for Haliver Oil with
Viosterol.



