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Serologic Analysis of Ehrlich Tumor-Cell Induced Ascites Fluid.* (25257)

FrED M1va,! Giisert A. HiLL anD STANLEY MARCUS
Dept. of Bacteriology, University of Utah College of Medicine, and Cancer Research Lab.,
Laiter Day Saints Hosp., Salt Lake City

It has been reported that viral antibodies
can be found in ascites fluid induced in mice
by Sarcoma 180(1) or Ehrlich tumor cells
(2). Munoz(3) was able to induce large
quantities of peritoneal fluid in mice by in-
jection of Freund’s adjuvant. The fluid was
shown to contain antibodies against certain
specific albumins used as immunizing agents;
however. Munoz reported that only 50 per
cent of the mice responded with an ascites
Huid when injected with Freund’s adjuvant.
Recently Lieberman ¢t «l. reported(4) that
Intraperitoneal injection into mice of S. aureus
mixed with Freund's adjuvant resulted in all
of the mice producing an ascites fluid. Since
large quantities of peritoneal fluid can be ob-
tained regularly in mice injected intraperi-
toneally with Ehrlich tumor cells. it was of
interest to serologically analyze the fluid to
learn if the ascites could be employed as
source for large quantities of various humoral
components of mouse origin.

Materials and methods. In all experiments
adult albino mice (Mus musculus) of mixed
gender weighing 25-35 g each were employed.
Mice were immunized by intraperitoneal in-
jection of heat-killed S. ¢vphimurium. The
injection schedule was 0.1 ml of vaccine ad-
ministered at intervals of one week until 3
injections were completed. Immediately fol-
lowing last injection the mice were intraperi-
toneally injected with 0.25 ml of a heavy sus-
pension of ascites cells taken from peritoneal
cavities of infected mice. Another group of
mice were injected only with the tumor cell
suspension. The Ehrlich tumor cell chal-
lenged mice were sacrificed after 10 days at
which time all animals used were markedly
distended with ascites. The blood as well as
the ascites fluid was collected and pooled.
The average yield of fluid/mouse at this time
was 20-30 ml. The average yield of blood

* Aided by grant from Amer. Cancer Soc.
t P.H.S. Research Fellow of Nat. Inst. of Allergy
and Infectious Diseases.

following severance of neck vessels was 2-3
ml ‘mouse. The blood was allowed to clot 2
hours at room temperature; the clot was
rimmed and removed by centrifugation at
high speed in a refrigerated centrifuge. Cells
in the ascites were removed by mild centrifu-
gation in the cold. Aliquots of both serum
and cell-free ascites fluid were then recentri-
fuged at 25,000 g for 15 minutes. The serum
and ascites Huid were assayed for whole com-
plement (C’) activity employing the micro-
Kolmer method(5). Properdin assays were
performed using the zymosan technic of
Pillemer ¢f al.(6). Other serologic tests were
performed using standard technics(7). FElec-
trophoretic patterns were obtained by paper
strip technic employing a Spinco Model R ap-
paratus. Total protein concentrations were
determined by micro-Kjeldahl procedures.

Results. The data in Table T indicate that
neither mouse ascites nor serum contain nor-
mal agglutinins for human or sheep red blood
cells(8). The ascites from mice immunized
against S. tvphimurium contained agglutinat-
ing antibodies to the immunizing agent al-
though the titer was lower than the serum
titer. There was no detectable properdin in
the ascites from immunized or nonimmunized
mice, but serum properdin levels were within
limits reported by others(9). The serum and
ascites were tested for whole C’ titer and con-
tained less than 3 units/ml; both fluids had
similar anticomplementary properties which
could be removed by 1:4 dilution in buffer of
serum or ascites fluid.

The data in Table IL show total protein
concentrations of serum and ascites. In addi-
tion the concentration of the various protein
components of the 2 fluids is shown. Gamma
component of globulin in the ascites from im-
munized mice constitutes 37% of total pro-
tein while the same component in the ascites
from the nonimmunized mice comprises 29%.
The major difference between the ascites from
immunized and nonimmunized mice appears
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TABLE I. Secrological Analysis of Mouse Serum and Ascites Fluid from Ehrlich Tumors.*

Mouse serum

Mice with Ehrlich ascites tumor

Nonimmunized mice Immunized mice

Normal Immunized Serum  Ascites Serum  Ascites
Iluman RBC agglutinin titer neg. neg. neg.
Sheep »” ” 2 ” 2 bR
Properdin titer (units/ml) 10 10 10-20 <4 10-20 <4
‘Whole C’ titer (units/ml) <3 <3 <3 <3 <3 <3
Anti C’ property removed at 1:4 1:4 1:4 1:4 1:4 1:4
8. typhimurium agglutinin titer neg. 1:8192 neg. neg. 1:8192 1:2048

* All results similar with specimens centrifuged at 25,000 g or low speed.

to be in the beta globulin component. It is
apparent from the results that the protein
synthesizing capacity is not impaired as a
result of tumor cell growth. To the contrary,
it appears that compensatory synthesis oc-
curred to make up the protein content of the
ascites.

Discussion. Intraperitoneal injection of
Ehrlich tumor cells into mice regularly in-
duced an ascites which amounted to 20-30
ml/mouse when the fluid was removed from
animals 10 days post-challenge. The ascites
and serum did not contain any normally oc-
curring agglutinins for human or sheep eryth-
rocytes or for S. typhimurium. The ascites
contained specific agglutinating antibody to
S. typhimurium when the mice were immu-
nized against this agent. The agglutinin titer
of the ascites was lower than that present in
serum of immunized mice but of sufficiently
high titer to be employed for study of anti-
body reactions.

The ascites did not contain any detectable
properdin activity at the dilution of fluid
(1:4) employed in the assay. The whole C’
titers of serum and ascites were of the same

magnitude, that is, less than 3 units/ml in
each case. Both fluids were anticomplemen-
tary, however this effect could be overcome by
1:4 dilution in both cases.

Values for concentration of serum and as-
cites protein constituents were obtained from
pooled fluid samples. This design was adopted
to decrease the error involved in an experi-
ment of this type.

Concentrations of protein components in
serum from normal or specifically immunized
mice are very similar to those reported by
Clausen et al.(10). Serum obtained from
mice free of the neoplasm exhibited a high
concentration of beta globulin as compared to
alpha and gamma fractions. Clausen ef al.
(10) reported that serum from (CBA X
DBA/2) F; hybrid mice, infected with plas-
ma cell leukemia, showed increased amounts
of beta globulin components and decreased
amounts of gamma components while no sig-
nificant change occurred in the alpha compo-
nents. In the present investigation a loss of
beta globulin from the serum appeared to
occur as a result of Ehrlich tumor cell infec-
tion.

TABLE IL. Paper Strip Klectrophoretic Analysis of Mouse Serum and Ascites from Ehrlich

Tumors.
No. of .
o specimens Total Globulin
Material pooled protein  Albumin o I¢] %
Normal miee serumi 12 6.78% 2.95 1.22 1.81 .8
Immunized mice serumt 12 5.7 2.6 1.0 1.4 N
Mice with Ehrlich ascites tumor -
Nonimmunized mice serum l 15 4.9 2.11 7 .0 1.5
Nonimmunized mice ascites§ | ? 3.1 RY 2 1.1 -9
Immunized mice serum { 14 6.45 3.5 7 1.5 .75
Immunized mice aseites § 3.5 1.36 39 44 1.31

T Immunized by 3 intraper. injections of heat-killed 8. {yphimurium given one week apart.

} Avg yield of serum/mouse .5-1.5 ml.
§ 7 77 aseites/mouse 20-30 ml.
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It is of interest to note that serum of non-
immunized mice infected with tumor cells
showed less beta and more gamma globulin
protein than the ascites fluid obtained from
the same group of mice. TIn contrast, the
serum of immunized mice infected with tumor
cells showed more beta and less gamma globu-
lin protein than the ascites fluid obtained
from the same pool of mice.

It is apparent that by suitable fractionation
of ascites fluid large amounts of purified anti-
body, if not properdin. can be obtained for
study of mouse serologic reactions.

Summary. Ascites fluid induced in mice by
intraperitoneal injection of Ehrlich tumor
cells contained specific antibody to S. tvphi-
murium when mice were immunized against
this organism. The serum and ascites were
identical in their anticomplementary propetr-
ties and neither contained detectable comple-
ment. The serum had normal properdin lev-
els, but the ascites did not contain detectable
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properdin under the assay conditions em-
ploved.
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Effects of Nitrogen Mustard N-Oxide, X Rays, and Cortisone on

Yoshida Sarcoma Metastasis Development.

TaTsunEl KoNpo* anp KanaMme Tsukur

(25258)

(Introduced by G. E. Moore)

Dept. of Surgery, Nagova University School of Medicine, Nagoya, Japan

At present, the most effective treatment for
cancer is complete removal of malignant tis-
sue by means of surgery. Despite the great
value of this method. however, its usefulness
is unfortunately limited by the difficulties in-
volved in locating metastases. This particu-
lar limitation does not apply to carcinostatic
agents, since their effects are systemic. Never-
theless, the mode of action of such therapeutic
agents is but poorly understood, and many
problems remain to be solved. For example,
we have observed that the use of carcinostatic
agents has sometimes been followed by an in-
crease in tumor size or by the production of
metastases, thus multiplying the problems con-
nected with surgery.

*Now at Roswell Park Memorial Inst., Buffalo,
N. V.

Materials. An outbred strain of Gifu male
rats weighing about 100 g was used in this
investigation. Eight million cells of a 7-day-
old Yoshida ascites tumor were transplanted
subcutaneously into the right axillary area.
Three weeks after tumor implantation, the
animals were autopsied and examined for
metastases. Certain batches of injected cells
were taken from a tumor which had been
made resistant to the carcinostatic effects of
nitrogen mustard N-oxide (“NMO”).t This
tumor, which was kindly supplied by Dr. 1.
Hirono(1), had been made resistant to NMO

t The NMO used was supplied under trade-name
NITROMIN by Yoshitomi Pharmaceutical Indus-
tries, Osaka, Japan. The chemical name for this
brand of NMO is methylbis(2-chlorethyl)amine N-
oxide hydrochloride.



