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Serologic Analysis of Ehriich Tumor-(2eil lnduced Ascites Fluid.” (25257) 

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 
Iluitl when injected with Freund’s adjuvant. 
Recently Lieberman ct ul .  reported(3) that 
intraperitoneal injection into mice of S .  aurezis 
mixed with Freund’s adjuvant resulted i n  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. 

Matevials and met  hods. In all experiments 
adult albino mice (Mzrs mzrsculirs) of mixed 
gender weighing 25-35 g each were employed. 
Mice were immunized by in traperitoneal in- 
jection of heat-killed S. t~lphiinzwium. 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 a t  
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 
nil ’mouse. The blood was allowed to clot 2 
hours a t  room temperature; the clot was 
rimmed and removed by centrifugation a t  
higln speed in a refrigerated centrifuge. Cells 
in the ascites were removed by mild centrifu- 
gation in the cold. Aliquots of both serum 
ancl cell-free ascites fluid were then recentri- 
fuged a t  25.000 g for 15 minutes. The serum 
am’ ascites fluid were assayed for whole coni- 
1)leinent (C”)  activity employing the micro- 
Kolmer method ( 5 ) .  Properdin assays were 
performed using the zymosan technic of 
t’illemer e t  nl.( 6 ) .  Other serologic tests were 
performed using standard technics( 7 ) .  Elec- 
trophoretic patterns were obtained by paper 
strip technic employing a Spinco Model R ap- 
paratus. Total protein concentrations were 
determined by micro-Kjeldahl procedures. 

Reszrlts. 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 
aga inst S. typhimuviunz 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 11 show total protein 
concentrations of serum and ascites. I n  addi- 
tion the concentration of the various protein 
cornponents of the 2 fluids is shown. Gamma 
component of globulin in the ascites from im- 
munized mice constitutes 3776 of total pro- 
tein while the same component in the ascites 
from the nonimmunized mice comprises 2 9 %. 
The major difference between the ascites from 
immunized and nonimmunized mice appears 
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TABLE I. Serological Analysis of Mouse Serum and Ascites Fluid froiii Ehrlich Tuuiors.“ 

Mice with Ehrlich ascites tuinor 
Mouse serum So i i i  iriiiiuriized niic c Ilnrnuiiized iriice 

Normal Iiiirnuiiizecl Serum Ascites Serum Ascites 

IIumaii RBC agglutinin titer iieg. ncg. neg. 

Proper din titer (uiii ts/m 1) 10 10 10-30 <4 10-20 <4 
<3 Whole C‘ titer (uiiits/ml) < 3  < 3  < 3  < 3  

Anti C’ property removed at  1 : 4 1 :4 1 : 4  1:3 

Sheep ” 
7 7  9 9  9 )  7 7  > 7  

1:4  
<3 
1:4 

S.  typhimuriztni agglutiiiiii titer neg. 1 : 8192 neg. neg. 1:8193 1:3048 
- ---________-- 

;F All rcsults siiriilar with specimens ceiitrifugecl :it 35,000 g or l o ~ ~  sped .  

to be in the beta globulin component. I t  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. typhimuriuin. The ascites 
contained specific agglu tinating antibody to 
S. typhiJizuriuiiz 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 a t  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 lfluids 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 et al .  
(10) reported that serum from (CBA X 
DBA/2) F1 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 T 1. Payer Strip Klectroplioretic Analysis of Mouse Serum and Ascites from Ehrlicli 
Tumors. 

No. of 
s}teciiiiens Tot a1 Globulin 

Material pooled proteiii Albuiriiii a P Y 

Nomial iiiice serum$ 13 6.78“ 2.95 1.22 1.81 .8 
Iiiununized mice scrim t 1 2  5.7 2.6 I .@ 1.4 
Mice with Ehrlicli ascites tumor 

r. 

Nonininiunizetl inice seruni 4.9 2.1 I .7 .ci 1.5 
7 I\’onimmuiiized mice ascitmg j ’’ 3.1 .9 .i I .1 .o 

6.45 r1.5 .7 1.5 .7G 
3.5 I .36 3 9  .44 1.31 1 1 4  Immunized mice serum 

Xnimunized mice ascites j 
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I t  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. Tn 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. 

I t  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. , k i t e s  fluid induced in mice bj. 
in traperi toneal injection of Ehrlich tumor 
cells contained specific antibody to S. p p h i -  
muriuin when mice were immunized against 
this organism. The serum and ascites were 
identical in their anticomplementary proper- 
ties and neither contained detectable comple- 
ment. The serum had normal properdin lev- 
els, but the ascites did not contain detectable 

properdin under the assay conditions em- 
ployed. 
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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. n‘ever- 
theless, the mode of action of such therapeutic 
agents is but poorly understood, and many 
problems remain to1 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. 

~~ 
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fifaterials. 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 esamined for 
metastases. Certain batches of injected cells 
were taken from a tumor which had been 
made resistant to the carcinostatic effects of 
nitrogen mustard hi-oxide (“Nn/lIO”) .f This 
tumor, which was kindly supplied by Dr.  I. 
Hirono( 1) , had lbeen made resistant t o  NMO 

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


