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EEect of Sodium Oleate on Growth of Strepfobacillzcs moniliformis.* (18657) 

MORRIS DUMOPF AND CARL E. DUFFY. 
From the Department of Bacteriology and Parasitology, School of Mcdicinc, University of 

Arkansas, L i t tk  Rock. 

The effect of oleic and other fatty acids on 
the growth of various microorganisms is well 
known. The result may be one of stimula- 
tion, inhibition or bactericidal action depend- 
ing upon the fatty acid and the cuncentra- 
tion used. Kodicek and Worden(1) found 
that Lactobacillus helveticus was inhibited 
for 24 hours by oleic acid, and, for 72 hours 
or more by linoleic and linolenic acids when 
used in concentrations of 160 y per 10 ml of 
medium. Dubos and Middlebrook(2) have 
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shown that soaps of oleic and other fatty 
acids exert a marked bacteriostatic and bac- 
tericidal action on Mycobacterium tubercu- 
losis. Wynne and Foster(4) have more re- 
cently repmted that sodium salts of oleic and 
linoleic acids inhibited growth of Micrococcus 
pyogenes var. aureus. The inhibintory effect of 
oleic and other fatty acids can be neutralized 
by addition of certain substances such as al- 
bumin(2), starch(3), and vegetable lecithin 
(4) to  the medium. 

The present study was undertaken in order 
to determine the effect of Isodium oleate on 
growth of Streptobacillus monili#ormis in the 
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presence of varying quantities of bovine serum 
and of animal lecithin. 

TABLE 1. Effeot of Sodium Oleate, Serum and 
Animal Lecithin on the Growth of Streptobacillus 
moniliformis. 0.1 ml inoculum 1:50 dil. of 24-hr 

Experimental. Three strains of StrePtoba- stock culture. 
cillus- monilijormis, obtained from Dr: For- 
dyce R. Heilman, were used. Strains 124 and 
1599 were obtained from cases of rat-bite 
fever. Strain 635 was isolated from a rat. 
The basal medium was tryptose phosphate 
broth adjusted to pH 7.6 to 7.8. Stock cul- 
tures of the 3 strains were maintained on this 
basal medium after addition of Seitz-filtered 
bovine serum in a final concentration of ap- 
proximately 20%. The same basal medium 
was used but the concentration of Seitz- 
filtered bovine serum varied as indicated. In  
studying the effect of sodium oleate on growth 
of Streptobacillus monili formis, the sodium 
oleate was dissolved in water and added to 
the basal medium. The medium was then 
tubed and autoclaved and sterile bovine serum 
was added just before inoculation. The ani- 
mal lecithin (Nutritional Biochemicals Cop.) 
was dissolved in petroleum ether and added to 
each tube of the basal medium before auto- 
claving, the ether having been driven off in 
a water bath before the tubes were plugged. 
Sterile bovine serum was added to the medium 
before use. 

Results. Since Wynne and Foster(4) re- 
ported that 90 y of sodium oleate per ml of 
medium inhibited the growth of Micrococcus 
pyogenes var. aureus, this Concentration was 
selected for use in a preliminary experiment. 
Tryptose phosphate broth containing 90 y of 
sodium oleate per ml and approximately 20% 
of Sei tz-fil tered bovine serum was inoculated 
with 0.1 ml of a 1:50 dilution of a 24 hour 
stock culture of Streptobacillus moniliformis. 
KO evidence of inhibition was observed. Ex- 
periments were then conducted to determine 
whether the $toxic effect of sodium oleate could 
be demonstrated in the presence of smaller 
amounts of serum. Accordingly 0.25, 0.5 and 
0.75 ml of Seitz-filtered bovine serum were 
added to 5 ml of tryptose phosphate broth 
containing 90 y of sodium oleate per ml. These 
quantities of serum represent approximately 
5 ,  10 and 15% concentrations. Controls con- 
taining the same amounts of serum, but no 
sodium oleate were included. The results of 
repeated experiments with the 3 strains are 

Sodium oleate, 90 y/ml 

Serum Lecithin* 
.- - 
7 - - 7  \ 

Strain 5% 10% 15% 100y/ml 200y/ml 
- - - - I +  

4 +  
- c +  

194 
635 

1599 
- - - 

- - - 
-____-__ _ _ _ ~ - _ _ _ .  

*Lecithin tested in the presence of .5(&, bovine 
serum. 
-- - S o  growth. 

= Variable resuljts. + = Growth. 

shown in Table I. The organism was com- 
pletely inhibited in the presence of 5% serum 
while variable results were obtained in the 
medium containing 10% serum. Growth was 
consistently observed in the medium contain- 
ing 15% serum. 

While 90 y of sodium oleate in the presence 
of approximately 5% bovine serum consis- 
tently inhibited growth of the 3 strains such 
was not the case when the concentration of 
sodium oleate wa3 reduced to 45 y per ml. 
In  this concentration of sodium oleate the re- 
sults were irregular in that inhibition was 
observed on some occasions but not on others. 
These results suggest that the level of sodium 
oleate required to inhibit the growth of Strep- 
tobacillus moniliformis in the presence of 5% 
bovine serum is between 45 and 90 7. 

Because Wynne and Foster (4) reported 
that the inhibitory effect of 90 -1 of sodium 
oleate per ml of medium for Micrococcus 
pyogenes var. aureus was neutralized by 100 7 
of lecithin per ml of medium, experiments 
were conducted to determine whether the in- 
hibitory effect of sodium oleate on the growth 
of Streptobacillus nionilijormis could also be 
neutralized by lecithin. The results are shown 
in Table I. The following controls (not 
shown in the table) were included: (1 )  Basal 
medium containing oleate and serum and ( 2 )  
Basal medium to which only serum was added. 
The results presented in Table I show that 
neither 100 y nor 200  y of’lecithin per rnl of 
medium neutralized the toxic effect of sodium 
oleate. The difference in results reported here 
as compared with those reported by Wynne 
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and Foster(4) may well be due td the lecithin. 
Wynne and Foster employed vegetable leci- 
thin, whereas in studies reported here animal 
lecithin was used exclusively. 

Sodium oleate in a concentra- 
tion of 90 7 of sodium oleate per ml of medium 
inhibits the growth of Streptobacillus monili- 

formis. This inhibitory effect was reversed 
by addition of adequate amounts of bovine 
serum. Animal lecithin in concentrations of 
100 and 2 0 0  y per mi of medium failed to 
neutralize the inhibitory effect of sodium 
oleate. 
Received February 10, 1951. P.S.E.B.M., 1951, v77. 
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EEect of Derivatives of L-Cysteine on the Growth of Leuconostoc 
rnesenteroides P-60.* (18658) 

LOWELL E. WELLER, RICHARD W. LUECKE, AND HAROLD M. SELL. 
From the Department of dgricdtural Chemistry, Michigan State College, East Lansing. 

Sulfur containing substances play an im- 
portant role in cellular metabolism. Some 
microorganisms require organic sulfur com- 
pounds for growth while others can utilize 
inorganic forms of sulfur( 1-4). In  a nutri- 
tional study of Escherichia coli, Bargoni ( 5 )  
reported that alliin ( S-allyl-L-cysteine sul- 
foxide) , methionine, and cystine promoted 
growth of this organism. Work in this lab- 
oratory has shown that alliin also stimulates 
the growth of Leuconostoc mesenteroides but 
to a lesser degree than L-cystine. Since L- 
cystine is an essential amino acid for the 
growth of Leuconostoc mesenteroides( 6,7), 
the stimulation observed for alliin may be ex- 

* Journal Article No. 1213 from the Mich. Agri. 
Esp. Station, East Lansing. This research was sup- 
ported in part by the Horace H. Rackham Research 
Endowment of Michigan State College. 
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erted indirectly by participating in a biologi- 
cal synthesis of L-cystine. Because of the 
close relationship of alliin, L-cysteine and L- 
cystine and the possible participation of L- 
cysteine derivatives in the biological synthesis 
of Ecystine, it was of interest 'to determine 
the effect of various L-cysteine derivatives on 
the growth of Leuconostoc mesenteroides. 

Experimental. Preparation of derivatives of 
L-cysteine. S-methyl-L-cysteine, S-ethyl-L- 
cyst eine, S -all yl-L-cys teine, S -pr op yl-L-cy s- 
teine, S-ethyl-L-cysteine sulfoxide, S-propyl- 
L-cysteine sulfoxide, S-allyl-bcyslteine sulfox- 
ide (dliin) and L-cystine disulfoxide were 
prepared by previously described methods of 
synthesis(8-11). All compounds were re- 
crystallized from the appropriate solvent until 
accept(ab1e nitrogen values and melting points 
were obtained. The properties of ,these com- 
pounds are summarized in Table I. 

Method of assay. Leuconostoc mesenter- 
oides P-60 was used as the test organism 
throughout the experiment. Riesen et at?. ( 7 )  
found that this organism responded to cystine 
in a consistent and reproducible manner. The 
derivatives of ' L-cysteine were assayed for 
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