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TABLE I. Net Weight Gain (%) .

row

Urea conc. (M): 0 005 3 1.0 means
pH
5.0 24.28 2640 27.96 2681 26.36
74 3000 2754 27.63 27.71 2822
9.5 3293 2898 3623 30.77 3223
Column means: 29.07 27.64 30.61 2843 2894

similar experiment the effect of pH—varying
in one-half unit increments from 6.0 to 9.5
—was determined. At pH 9.5 the uptake of
solution was again accelerated, but it was ap-
proximately constant at other pH values
tested. The concentration of urea in the me-
dium, either alone or in interaction with pH
had no effect on the inflow of solution.

able II shows the quantities of bound
Cl%urea as fractions of the total C'*-urea
concentration in the albumin solutions. In
agreement with recent findings of Lassiter
et al(4), only a small fraction of the total
urea was bound to albumin. Analysis of

TABLE II. Bound Urea Fraction (9,).

row
Urea conc. (M): 0 .005 .3 1.0 means
pH
5.0 -1.20 —-174 —-34 —-13 -85
74 —.65 Al 143 273 1.01
9.5 2.24 .85 54 .88 1.18
Column means: A3 -3 54 1.16 43
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variance of the data showed that at pH values
of 7.4 and 9.5 the bound fraction amounted
to approximately one per cent and that it
was significantly greater (p<0.01) than at
pH 5.0. At pH 5.0 several negative values
were obtained. A t-test indicated, however,
that the mean value of all samples at that
pH was not significantly different from zero.
The concentration of urea in the medium had
no significant effect on the binding of urea.

These results indicate that interstitial al-
bumin in the renal medulla may affect the
withdrawal of fluid from the collecting ducts,
provided that pH attains a sufficiently high
level in this environment. Further, they do
not support the hypothesis that albumin-
bound urea might sustain a significant dif-
ference in urea concentration between in-
terstitial and collecting duct fluids in the
renal medulla.

I wish to thank Professor William F. Harrington
for his advice, and I acknowledge the able assistance
of Mr. Sherman Kahan.

1. Pinter, G. G., Fed. Proc., 1966, v25, 265.

2. Ullrich, K. J., Jarausch, K. H., Pfliigers Arch,,
1956, v262, 537.

3. Gottschalk, C. W., Lassiter, W. E., Mylle, M.,
Am. J. Physiol., 1960, v198, 581.

4. Lassiter, W. E., Mylle, M., Gottschalk, C. W,
ibid., 1966, v210, 965.

Received January 27, 1967. P.S E.BM, 1967, v125.

Inhibition of Solid Tumor Formation by Prior Immunization with
Formalized Neoplastic Spleen Extracts.* (32102)

R. L. TynpALL, J. A. OttEN, E. TEETER, AND N. D. BowLEs
(Introduced by A. C. Upton)
Biology Division, Oak Ridge National Laboratory, Oak Ridge, Tenn.

A previous report described cytopathic ef-
fects and a transformed growth pattern in
an established BALB/c mouse cell line (JLS
V35) infected with the Rauscher leukemia
virus(1). Subsequent studies have shown that
the transformed cells are more highly tu-
morigenic than uninfected, nontransformed

* Research sponsored by U. S. Atomic Energy
Commission under contract with Union Carbide Corp.

cells when injected subcutaneously into new-
born BALB/c mice(2). Moreover, the re-
sulting tumors produced by transformed cells
are predominantly myxofibrosarcomas, where-
as those produced by uninfected, nontrans-
formed cells are spindle-cell sarcomas.
Mirand et al(3) have shown that immu-
nization of pregnant mice with Friend virus
vaccine conveys passive immunity to the
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newborn mice against subsequent challenge
with infectious Friend virus. The present
study was undertaken to determine if either
the growth or the myxomatous nature of the
myxofibrosarcomas produced by transformed
cells could be repressed in newborn mice by
passive immunization with a Rauscher virus
vaccine.

Materials and methods. Two lots of vaccine
prepared from formalized, sodium citrate ex-
tracts of neoplastic spleen cells from BALB/c
mice were used in this study. One lot was
obtained through the courtesy of Dr. M. A.
Fink.t A second lot was prepared in our
laboratory following the procedure described
by Fink and Rauscher(4). Control vaccine
from normal spleen cells was also prepared in
like manner.

Whereas an incidence of myxofibrosarcomas
of =60% can be obtained in newborn
BALB/c mice on subcutaneous injection
either of JLS V5 cells transformed in vitro
or of such cells after growth in vivo as my-
xofibrosarcoma cells, adult BALB/c mice are
resistant to challenge with such cells (un-
published data). The resistance of adult mice
necessitated the use of newborn BALB/c
mice as the test animal.

Eight- to 10-week-old female BALB/c mice
were injected intraperitoneally with .5 ml of
a mixture that contained equal volumes of
Freund’s incomplete adjuvant and either
Rauscher virus vaccine, control vaccine, or
sodium citrate. Five days later the mice were
mated. Two weeks after copulation, as judged
by the presence of vaginal plugging, the
pregnant mice were injected subcutaneously
with .1 ml of their respective vaccine without
adjuvant. One to three days after birth the
newborn mice were injected subcutaneously
with 1 X 10° cells of either the transformed
JLS V5 culture or of resulting myxo-
fibrosarcomas. The myxofibrosarcoma cells

originated from serial mouse passage of trans-
formed JLS V5 cells.

Results. The data from two experiments
revealed that offspring of mice immunized
with Rauscher virus vaccine before and
during pregnancy had a reduced tumor in-
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cidence when compared with offspring of mice
which received control vaccine (Table I, Fig.
1 and 2). Moreover, the few tumors that did
appear in the Rauscher vaccine group occur-
red in only 2 of 17 litters and were neticeably
smaller than those in the control groups. The
40-day observation period does not necessarily
differentiate between complete inhibition and
temporary tumor repression in the Rauscher
virus vaccine group; however, the appearance
within 30 days of all 4 of the tumors ob-
served in this group suggests that the in-
cidence had plateaued by the end of the 40-
day observation period in question.

Discussion. The data from the two ex-
periments show a lower myxofibrosarcoma in-
cidence in offspring of mice immunized with
the Rauscher virus vaccine than in those of
the corresponding control mice. One possible
explanation of these results is that the off-
spring became passively immunized against
neoplastic spleen extracts and were thereby
also protected against challenge with myxo-
fibrosarcoma cells, owing to antigenic simi-
larity between the sarcoma cells and the
neoplastic spleen extracts (Rauscher virus
vaccine). The presence of specific antigens in
Rauscher leukemia cells(5,6) and infected
JLS V5 cells(1) has been reported.

It is also conceivable that passive immu-
nization against the Rauscher virus, which
was contained in the JLS V5 cells, might
have protected the recipients of such cells
against viremia and subsequent leukemia,
either of which might have affected the re-
sistance to tumor formation. Dent et al(7)
and Morton and Seigel(8) have recently
demonstrated impairment of the immune
response in mice infected with the Gross and
Rauscher leukemia viruses, respectively. Al-
though the numbers of mice examined histo-
logically were small, all of 19 such mice in
the group not immunized against neoplastic
spleen developed leukemia, whereas only 6
of 14 such mice in the immunized group de-
veloped leukemia. Nevertheless in the im-
munized group, only one of the 6 leukemic
mice developed a tumor, whereas 3 of 8 mice
showing no histologic signs of leukemia de-
veloped tumors. Hence, although the data
suggest that immunization may have affected
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TABLE I. Influence of Maternal Immunization on Incidence of Myxofibrosarcomas in Newborn
BALB/c Mice.*

Immunizing material
inoculated into
pregnant mice

Type of cell used

newborn mice

No. of tumors within
40 days after challenge/

to challenge
No. of mice challenged

Exp.I

Sodium citrate + Freund’s
incomplete adjuvant
Formalized, sodium citrate
extracts of normal spleen +-
Freund’s incomplete adjuvant
Formalized, sodium citrate
extracts of neoplastic spleen +
Freund’s incomplete adjuvant
None

Transformed JLS Vh

19/98 (689,)

(83%)

’s

19/23
4/21 (19%,)

38/62 (619)

Exp.II

Formalized, sodium citrate
extract of normal spleen 4
Freund’s incomplete adjuvant

Formalized, sodium citrate
extract of neoplastic spleen -+
Freund’s incomplete adjuvant

None

Passaged myxofibrosarcoma
(in vivo serially passaged,
transformed JLS V5 cells)

45/54 (839)

I

0/54 (0%)

2

17/18 (949%,)

* Also illustrated in Fig. 1 and 2. Descriptions and tumor incidences shown in Table I also apply

to the curves seen in Fig. 1 and 2.

the incidence of leukemia, no correlation be-
tween the presence of leukemia and tumors is
apparent. These observations, and the finding
that little or no infectious leukemia virus can
be detected in passaged my=xofibrosarcoma
cells such as were used to challenge the mice
in the second experiment, tend to discount the
necessity of concomitant leukemia for the
development of cell-induced myxofibrosar-
comas.

In light of the recent report by Gross(9) to
the effect that the Rauscher virus is a mix-
ture of the Friend and Gross viruses, studies
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FIG. 1. Experiment I.
FIG. 2. Experiment II.

are presently underway to test Friend and
Gross virus vaccines regarding their ef-
fectiveness in immunizing against the growth
of our myxofibrosarcomas. The involvement
of avian leukosis viruses in the maturation of
the Rous sarcoma virus(10), the rescue of
the defective genome of the Moloney sar-
coma virus by various murine leukemia
viruses(11), the derivation of many of the
murine leukemia viruses from solid tumors
(12), and the detection of the gross leukemia
antigen in sarcomas induced with methyl-
cholanthrene(13) raise the question as to
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whether the growth of solid tumors other than
that described herein might be inhibited by
immunization with leukemia virus vaccines.
This question, as well as the relation between
the leukemogenic and sarcomagenic effects ex-
erted by the same virus preparation, is under
study.

Summary. Offspring of mice inoculated
during pregnancy with a Rauscher virus vac-
cine prepared from neoplastic spleen cell ex-
tracts were resistant to challenge with cells
rendered myxofibrosarcomatous by transfor-
mation in vitro with the Rauscher virus.
Offspring of mice similarly inoculated with
normal spleen cell extracts showed no such
resistance. The results suggest that cells trans-
formed to a myxofibrosarcomatous pattern of
growth by infection with the Rauscher
leukemia virus in vitro share a specific antigen
with spleen cell extracts rendered neoplastic
by the same virus iz vivo. The possible signi-
ficance of the relationship between leukemia
induction by the Rauscher virus i vivo and
myxofibrosarcomatous transformation of cells
by the same virus in vitro is discussed.

E. coli AceruTiNIN IN UC SErRA

We wish to thank A. C. Upton for his advice in
preparation of this manuscript.
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It has been suggested(1) that enteric bac-
teria play a role in the pathogenesis of chronic
ulcerative colitis (UC). It is known that
strains of E. coli which contain capsular
(“K?”) antigens, particularly of the “B” type,
are more pathogenic than non-capsular or-
ganisms(2). Serum gamma globulins represent
one aspect of the defense against Gram-
negative bacteria(3); we therefore measured
the antibody titer against “B’’ antigens in the
sera of patients with UC compared with the
titer in patients free of gastrointestinal disease
and patients with liver disease. The slide ag-
glutination technique was used(4).

Methods. Serum was taken from 16 ambu-
latory patients with well documented, chronic
UC. The patients were in various stages of
clinical activity, but none were in full procto-
scopic remission. Eight patients were receiving
salicylazosulfapyridine, and none were receiv-
ing other medication. These 16 sera were
compared with sera from 17 individuals free
of gastrointestinal disease, 23 patients with
advanced Laennec’s cirrhosis confirmed by
recent liver biopsy, and commercial pooled
gamma globulin adjusted to physiologic con-
centration. The contribution of immunoglob-
ulin-M to the agglutinin titer was determined



