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Ascites Induced in Mice 

by Staphylococcus 
Abstract. Ascitic fluid containing high 

titers of antibody was induced in mice by 
Staphylococcus. Two to three intraperi- 
toneal inoculations of 0.3 ml of a killed 
suspension of S. aureus mixed with com- 
plete Freund's adjuvant, given at 5-day 
intervals, produced ascites in 100 percent 
of the mice tested. 

An adequate supply of potent antibody 
is indispensable for studies in basic im- 
munology. This report describes a 
method for producing ascitic fluid con- 
taining high titers of antibody against 
Staphylococcus aureus strain 18 in mice 
(1). 

Munoz, using paraffin oil mixed with 
Mycobacterium phlei as an adjuvant and 
egg albumin or bovine serum albumin as 
the immunizing agent, produced ascitic 
fluid containing good antibody titers in 
50 percent of the mice tested (2). Herr- 
mann and Engle, using sarcoma 180 cells 
and influenza A and Newcastle disease 
viruses, produced ascitic fluid in mice 
containing antibodies against these vi- 
ruses (3). 

Male mice of the National Institutes 
of Health general-purpose Swiss stock, 
weighing 20 to 25 g when used, were 
given two to three injections of antigen 
intraperitoneally at 5-day intervals. For 
the preparation of the antigens, a 20- 
hour culture of Staphylococcus aureus 
18 grown in trypticase soy broth was 
treated in three different ways. (i) Cul- 
tures of live organisms were adjusted to 
give a concentration of 1 x 104 cells per 
milliliter. (ii) Cultures of organisms 
were concentrated to a level of 4x 109 
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cells per milliliter and exposed to a 
temperature of 60?C for 1 hour on two 
successive days. (iii) Cultures were ad- 
justed to deliver 4 x 109 cells per milli- 
liter, formaldehyde was added, to a final 
concentration of 0.5 percent, and then 
the cultures were allowed to stand for 24 
hours prior to use. 

Each antigen preparation was inocu- 
lated into 16 mice, with each mouse re- 
ceiving 0.3 ml of a mixture of equal parts 
of the prepared Staphylococcus antigen 
and Freund's complete adjuvant. The 
total amount of antigen inoculated into 
each mouse varied from 0.6 to 0.9 ml. 
Ascites appeared in 100 percent of the 
mice irrespective of the antigen prepara- 
tion used. Repetition of this experiment 
yielded similar results in a separate in- 
vestigation involving 60 additional mice. 

In the mice receiving live antigen, 
ascites appeared during the third or 
fourth week after the primary inocula- 
tion. Formaldehyde and heat-killed an- 
tigens produced ascites in 1/2 to 2 
weeks, after the first injection. In each 
instance, the quantity of ascitic fluid ob- 
tained with an 18-gage needle varied 
from 2 to 12 ml per mouse. The total 
yield of ascitic fluid for each group of 
16 mice after two to three taps at 
weekly intervals was 50 to 60 ml with 
the live organisms, 110 to 120 ml with 
the heat-killed antigen, and 90 to 100 
ml with formaldehyde-treated culture. 
Freund's complete adjuvant, when mixed 
with uninoculated sterile trypticase soy 
broth, produced ascites in four of 16 
mice 4 weeks after the primary inocula- 
tion. 

When no further ascitic fluid could be 
obtained from the mice, the animals 
were exsanguinated. The titer of anti- 
body in the serum was determined and 
compared with the titers of antibody 
contained in the ascitic fluid at succes- 
sive taps. Antibody titers measured by 
the slide agglutination method were es- 
sentially the same for the ascitic fluid 
and the blood serum of each group of 
mice and varied from 1/2000 to 1/4000. 
There was no increase in the titer of 
antibodies of the ascitic fluid following 
booster injections given 6 to 7 weeks 
after the primary inoculation. 
; Another experiment, with a different 
strain, S. aureus 2 (4), showed that it, 
too, can induce the production of ascitic 
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fluid containing antibodies in mice. In 
addition, the elimination of Mycobac- 
terium butyricum in Freund's adjuvant 
had no effect on the number of mice af- 
fected with ascites, the volume of ascitic 
fluid formed, the level of antibody pro- 
duced, or the duration of antibody re- 
sponse. 

Abdominal adhesions may occur after 
two or three withdrawals of ascitic fluid, 
and difficulty in "tapping" the mouse 
may be encountered. These adhesions 
appear to be less severe if ascites is pro- 
duced after two to three injections and 
may be dependent upon the quantity of 
the inoculum used and the time interval 
between doses. 

Further studies are in progress to de- 
termine the effect of various staphylococ- 
cal components; the importance of strain, 
age, and sex in mice; the optimal im- 
munization regimen; and the role of dif- 
ferent adjuvants in the production of 
ascitic fluid containing antibodies in 
mice. 

ROSE LIEBERMAN 

JOHN O. A. DOUGLAS 
WILLIAM HUMPHREY, JR. 

Laboratory of Clinical Investigation, 
National Institute of Allergy and 
Infectious Diseases, Bethesda, Maryland 
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Phototropic Equilibrium 
in Phycomyces 

Abstract. When illuminated by two 
light sources, the positively phototropic 
sporangiophores of Phycomyces blakes- 
leeanus come into a state of phototropic 
equilibrium. In this state, the sporangio- 
phores assume an orientation determined 
by the light fluxes falling upon opposite 
sides of their light-sensitive zones. Under 
certain conditions, the sporangiophores 
show tropic oscillations about the equilib- 
rium direction. 

Sporangiophores in their mature fast- 
growing stage were illuminated by two 
horizontal (:) light beams which made 
angles with each other of from 180? to 
30?. When the intensities of the beams 
are equal, the sporangiophores assume a 
direction of growth that bisects the angle 
between the beams. Such a stable equi- 
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librium position is often maintained for 
more than 12 hours, during which time 
the sporangiophores grow a distance of 
more than 3 cm. If, however, the beams 
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