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The Metabolism of Pathogenic Yeasts.” 

THEODORE E. FRIEDEMAXS *\XD EVANGELINE E. STENHOUSE. 
Z ~ ’ I Y J I I L  t he  Laborcitory of Cltettticcd Bacteriology nitd the Sectioib of Dermatology,  

Depcirtnte,tt of ,Ifeclicitie, U?iirersity of Chicago. 

Frequent ref.ereiice is made in the literature’ to the fermentation 
of sugars by pathogenic yeast-like organisms. Cultures of such or- 
ganisms in sugar-rich nietlia inay evolve much CO, and have a 
“l;eery” odor. Quantitative data as to the estent of the alcoholic 
fermentation are not. as iar as \ve are aware, available. 

The organisms \\ere oI)tainetI irom various sources, as indicated in 
Table I. 1j.e are particularly intlebtetl to Dr. H. C. Hesseltine for 
identification oi organisms 1 to 14 inclusive. Six of these were 
itlentitietl as - 1 1 U ~ d i t r  dbicr1rl.s and 5 as Il!forzilia carzdidb. 

The medium contained one percent of peptone (Difco), 0.3% of 
meat extract. 0.2% of KtI,f’O,. traces of CaC1, and hgSO,, enough 
SaOH to Iring the reaction to pH 7.6, and 5% of glucose. The 
glucose, iii 10% solution. \vas autoclaved separately. Four liters of 
this medium \\ere preparetl at one time and mixed thoroughly with 
the sugar immetliately after autoclaving. Exactly 200 cc. were then 
pipetted into tall 8 oz. dispensing bottles. With the exception of 
the Ixe\vers’ yeast, organism 1, \\:hich was incubated at rooni-tem- 
perature, the cultures were kept 18 hours at 37.5”C. Exactly 20 cc. 
of fV H,SO, were then added to stop metalmlic activities. The bottles 
were kept in the refrigerator until analyzed. The following analyt- 
ical methods were used : Glucose, Shaffer-Somogyi ;2 ethyl alcohol, 
Friedeniann and Ritchie ;“ lactic acid, Friedemann and G r a e ~ e r . ~  
The total acids \\ere deterniinetl by titration of 25 cc. samples with 
0.1 iV NaOH after 15 minutes of rapid aeration with C02-free air. 
The gases were qualitatively examined for C 0 2  and hydrogen. 

The results shown in the tahle represent the decrease in sugar and 
’- Thifs study was supportcd by :I grant from the Bartlett Memorial Fund, 

TTnirersity of Chicago. 
I Castellani, A., Arch.  Dertti. A’!/philis, 1928, 17, 61 ; Zinsser, H., and Bayne- 

Jones, S., Textbook of Bacterio?og!y. I ) .  Appleton-Century Co., 7th edition (1934). 
2 Sliaffer, 1’. A., and Hartm:i~in, A.  F., Rbol. Chent., 1920-21, 45, 365; Peters, 

J. P., and Van SIyke, D. D., Qu*itttitcitiz’e Clinical GBemistry, Baltimore, 1932, 
2, 465. 

3 Friedem:inn, T. E., and Ritcliic, E. B., PROC. SOC.  EXP.  BIOL. A N D  MED., 1933, 
30, 431. 

+Friedemann, T. E., and Grnesrr, J. B., J. Biol. Ckem.,  1933, 100, 292. 
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752 COPROPORPHYRIN METABOLISM I N  NORMALS 

increase in alcohol and total acidity as compared with the uninocu- 
lated acidified medium. 

No increase whatsoever of lactic acid was noted in any of the 
cultures. All of the organisms produced acids, but the quantity 
was sniall and variable. From 3.5 to 9.4 cc. N acid with an average 
of 7.0 cc. was produced by the non-pathogenic yeasts. The 12 CUI- 
tures of nionilia produced from 3.4 to 14.6 cc. N acid, with an aver- 
age of 5.6 cc. The chief products of metabolism were CO, and ethyl 
alcohol. The average yie!d of alcohol from the 3 non-pathogenic 
yeasts was 93%. Excluding the results from organism 11, the 
monilia yielded 90% of alcohol. Crxptococcus Iionzirzis yielded 92% 
of alcohol. 

The principal products of 13 pathogenic yeasts 
( 12 monilia and Crrptococczis Iioiiriitis) in a buffered peptone-meat- 
extract medium, tvith 5% glucose. were ethyl alcohol and CO,. The 
yield of metabolic products \\as identical with that from 3 non- 
pathogenic yeasts. 

CoacZz~sio~zs. 

9385 P 

Coproporphyrin I Excretion in Normals. 
I. Quantitative Measurement of Coproporphyrin and Total 

K. DOBRINER, W. H. STRAIN AND S. A. LOCALIO. (Introduced by 

Front f l i p  lh’pnrtit iei i t  of Mcd;vi t i r .  Tlie Cnicers i fy  of Rochester School of i’~!IerXi- 
cine and Dentis try ,  Rochester, New Pork. 

C. P. Rhoads.) 

Coproporphyrin I is excreted in the urine and feces under normal 
and most pathological circumstances.’> ‘ 9  In order to determine 
the relations between normal and abnormal pigment construction and 
destruction it has h e n  necessary to develop an adequate method for 
the exact quantitative separation and measurement of porphyrins. 
Urine and feces were collected for one- to 3-day periods and kept 
in the dark. After careful mixing aliquot portions were analyzed. 
Not less than 50 gamma of coproporphyrin should 1x2 available for 
nieasurement; normally this amount is present in about half the 
daily amount of urine and ahout one-quarter of the daily feces. The 

~ ~ _ _ _  - ~~~ . _____ ~ 

1 Dobriner, K., J .  Biol. Chviti., 1:):%6, 113, 1. 
9 Dobriiicr. I<., J .  Eiol. CIit t i t . ,  i n  ~m’ss. 
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