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Dimethyl Sulfone: Isolation from Cows’ Milk.” (31272) 
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Recently, we observed that normal human 
urine contained 5-10 mgj24 hr of dimethyl 
sulfone ( DMS02) ( 1) .  I t  occurred to us that 
cows’ milk might be a source of some of this 
sulfone. Patton et aZ(2) reported that di- 
methyl sulfide (DMS) is one of the flavor 
constituents of cows’ milk. DMSQ2 has been 
isolated from dried cows’ blood(3) and from 
beef adrenals(4). We have observed that 
DMS is oxidized to DMS02 via dimethyl 
sulfoxide (DMSO) in the rabbit. Thus we 
thought it would bc interesting to see if cows’ 
milk contains DMSO and/or DMS02. 

One liter samples of pasteurized cows’ milk, 
obtained from local markets, mere treated 
with 2 volumes of acetone to precipitate the 
proteins. The filtrates were freed of acetone 
with a rotating film evaporator and were 
then extracted with 3 X 250 ml of hexane to 
remove most of the fats. 

The aqueous residues were extracted con- 
tinuously with methylene chloride for 24 
hours and the extracts were analyzed by gas 
chromatography as previously described ( 1 ) . 
The results are tabulated in Table I. The 
extraction efficiency was tested by addition 
of 3500 cpm of DMSQ2 to one sample 
of milk prior to the acetone treatment. All 
~~ 
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TABLE 1. Dimethyl Sulfoiie in Samples of Pas- 
teurized Cows’ Milk. 

Saniple nig DMSO,/literQ 

1 
2 
3 
4 t  
> 

8.2 
7.6 
6.1 
7.8 
7.1 

+ By gas  chromatographic aiialysis. 
f Takeir from the sanie container as sample #2 

but alloir.cd to soiir before workup. 

of the radioactivity was present in the final 
extract. 

Combined extracts containing 38 mg of 
DMS02 (by gas chromotographic analysis) 
were applied to a 13 x 1.8 cm activity grade 
I11 neutral alumina column and the column 
was eluted with 100 ml of methylene chloride. 
Concentration of the eluent gave 1-2 ml of 
oil from which needles crystallized. These 
needles were collected and washed with a 
little 1 : l  benzene:heuane to give 7 rng of 
colorless crystalline material with mp 108- 
109”. The infrared spectrum of the crystals 
in KBr was identical to that of an authentic 
sample of DMSlO,. An additional 11 mg of 
DMSQ2 was recovered from the mother 
liquors. If any DMSO was in the extract it 
was below our limits of detectibility (0.5 
mg/liter of milk). 

After removing one liter of milk for analy- 
sis from sample #2 the remainder was allowed 
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to sour (room temperature, 4 days) and was known. Dimethyl sulfoside was not detected. 

the DhfSOz isolated from cows’ milk is not 2. Patiton, S., Farss, D. A., Day, E. A., J.  Dairy 
a product of micro-organisms in the milk Sci., 1956, v39, 1469. 
but rather arises from metabolic processes 3. Ruzicka, L., Goldberg, M. W., Meister, H., 

Helv. Chim. .4cta, 1940, v23, .559. in the intact animal. 
Summary .  Dimethyl sulfone has been de- 

tected and isolated from pasteurized cows’ 

4. Pfiffner, J. J., Xorth, H. B., J. Biol. Chem.. 
1940, v134, 781.  

milk. The source of the sulfone is not yet Received April 1, 1966. P.S.E.B.M., 1966, ~ 1 2 2 .  
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During studies on the endotoxic properties 
of lipopolysaccharide of Pseudomonas aeru- 
ginosa, it  was noted that its lethal toxicity 
for mice was reduced or destroyed by in- 
cubation with ethylenediaminetetraacetate 
(EDTA) and with lysozyme. Previous re- 
ports have indicated that cells of P. aerugi- 
nosa died rapidly in the presence of EDTA 
(6,9) .  I t  was suggested by both groups of 
workers that EDTA acted through its chela- 
tion of metal cations and that these metal 
cations were essential to the structural integ- 
rity of P. aeruginosa. More recently Eagon, 
Simmons and Carson(*/) showed that Ca2+, 
Mg2+ and Znz+ were components of the cell 
wall of P. aeruginosa. 

Lysozyme, on the other hand, did not in- 
duce lysis of cells of P. aeruginosa. This re- 
agent, however, was not completely without 
effect since electron microscopy of cells incu- 
bated with lysoyzme revealed alterations of 
the cellular surfaces (6) .  Furthermore, elec- 
tron micrographs of thin sections of cells 
incubated with lysozyme also indicated ex- 
tensive alterations of the cell walls(4). These 
observations were interpreted to indicate: ( 1 )  

*This investigation was supported in part by 
USPHS Pre-Doctoral Fel1,owship S-Fl-GM-22,440-02 
from Nat. Inst. of General Medical Sciences awarded 
to the senior author and by PHS Research Grant 
AI-05156-03 from Nat. Inst. of Allergy I% Infect. 
Dis. awarded to the junior author. 

that the mucopeptide component of the un- 
altered cell walls of P. aeruginosa is sensitive 
to lysozyme; and, ( 2 )  that the mucopeptide 
component is not solely responsible for the 
rigidity of the cell wall of this microorganism. 

The investigations described here, there- 
fore, were undertaken to provide further in- 
formation on the structure of the lipopolysac- 
charide and of the cell wall of P. aeruginosa. 

Materials and methods.  P. aeruginosa was 
cultivated for 12-14 hours at 37°C on a 
rotary shaker in an enriched medium. After 
collection and washing, cells were killed by 
suspending in 2% phenol for 1 hour a t  room 
temperature with shaking. These cells were 
then washed twice with sterile 0.85% saline 
and lyophilized. This material was designated 
as killed whole cells. 

Cell walls were prepared according to the 
technique of Eagon and Carson(6). Cell 
membranes were prepared as described by 
Carson and Eagon(3). Protoplasm was pre- 
pared by disruption of a saline suspension of 
celIs a t  10,000 psi in the French Pressure 
Cell followed by centrifugation a t  27,000 X 
g for 1 hour to remove walls, membranes, 
large particles and unruptured cells. 

Lipopolysaccharide was prepared by the 
aqueous ether-ethanol method as described 
by Foster and Ribi (8) .  Whole cell lysate was 
prepared by lysing cells with EDTA plus 
lysozyme as described by Eagon and Carson 


