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Stoffe sind hitzestabil  und nicht dialysierbar. Sie diirften 
fiir die Entzi indungsreaktionen,  welehe durch gram- 
posit ive Bak te r i en  ausgel~Sst w, erden, yon Bedeutung 
seth. Es ist weiterhin mSglich, dass die En ts tehung  
yon organspezifischen Autoant ik6rpern  mit  ihrer Bildung 
in Zusammenhang steht. Abkl~trung ihrer chemisehen 
Konst i tu t ion und ihrer pharmakologischen Wirkung 
im einzelnen diirfte weitere Aufschlfisse geben. 

R. MEIER und B.. SCHAR 

Forschungslaboratorien der CIBA AktiengeseUschajt, 
Pharmazeutische dbteilung, Basel, 23. September 1957. 

Summary 

Streptococcus pyogenes haemolyticus grown in glucose 
broth  is capable of producing or l iberating a heat-  
stable factor oI high molecular weight  which st imu- 
lates the emigration of leucocytes in vitro, only if 
certain animal organs are present. 

Th e  Exudat ive  Diathes i s  P r o d u c e d  by  Toru la  
Yeast* 

The development  of exudat ive  diathesis in chicks was 
first produced by v i tamin  E deficient diets to which was 
added an easily oxidizable fat such as cod liver oil t. When 
the v i tamin  E deficient diet was fat-free, the symptom 
did not  appear  ~. 

SCOTT, HILL, NORRIS, DOBSON, and NELSON 3 have 
described the development  of exudat ive  diathesis by 
means of diets containing about  60% (dry) torula yeast  
as the only source of protein, and wi thout  added fat. 
Similar results have been reported by BIERI, POLLARD, 
and BRIGGS * using alcohol-extracted torula yeast. These 
authors were of the opinion tha t  the diets used in their  
experiments did not  contain fat in such a quan t i ty  tha t  
i t  could be responsible for the development  of the 
symptom, and therefore held tha t  easily oxidizable fat is 
not  necessary for the occurrence of exudat ive  diathesis. 

We have had the oppor tuni ty  to carry out  similar 
feeding experiments  with chicks receiving diets with 
torula yeasts of the same kinds ( ' IN '  and '3N' from 
Lake States Yeast  Corporation, Rhinelander,  Wisconsin) 
as those used by SCOTT et al. We thereby confirmed the 
observation tha t  exudat ive  diathesis occurs in chicks fed 
such diets wi thout  added fat. 

However,  we found a considerable content  of fat and 
easily oxidizable fa t ty  acids in the torula  yeast. Torula 
yeas t  ' I N '  was found to contain 4-5% total  fa t ty  acids, 
41.8% of which were dienoic and 5-7% trienoic. The 
corresponding figures for torula  yeast  '3N'  were 5.3°/0 
to ta l  f a t ty  acids with 44-7% dienoic and 2.6% trienoic. 

* We are grateful to Lake States Yeast Corporation, Rhinelan- 
der, W'isconsin, for suppiy of the torula yeast used in these experi- 
ments. 
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The total  amount  of fa t ty  acids in the yeast  was found 
after alkaline hydrolysis. Ext rac t ion  after acid hydro- 
lysis alone gave a somewhat lower figure. 

Dr. BIERI of the National Inst i tutes  of Health,  
Bethesda, Md., has generously sent us two samples of 
his torula yeast, one untreated and the other alcohol 
extracted.  We found tha t  the untreated yeast  contained 
4.8% total  fa t ty  acids, whereas the alcohol extracted 
yeast  contained 2.7%. The contents of dienoic fa t ty  
acids in the total  fa t ty  acids of the two samples were 
44-8 and 45.3%, respect ively;  the contents  of tr ienoic 
were 4.0% and 3,6%. 

In our experiments  we have  found tha t  diets with as 
li t t le as 10% of torula yeast  may produce exudates,  
al though to a much lesser extent  than  diets with 60% of 
this yeast.  In  certain earlier experiments  s ver T pro- 
nounced  exudates  were produced with diets containing 
5% lard, whereas the corresponding fat-f lee diet  gave 
no such symptoms,  Although the lard used at  tha t  t ime 
was not analyzed for individual  fa t ty  acids, i t  is apparent  
from later analyses of lard, t h a t  5% of lard must  have  
contr ibuted about  as much dienoic and trienoic acids as 
10% of torula yeast  has. 60% of toruta yeast  wilt con- 
t r ibute  roughly the same amount  of dienoic and trienoic 
acids as will 36% of lard. 

We, therefore,  do not consider the exper iments  de- 
scribed by the aforement ioned American authors as 
proof for the assumption tha t  easily oxidizable fat  is 
not necessary for the occurrence of exuda t ive  diathesis,  
a l though we agree with  them with respect to the use- 
fulness of toruta yeast  in the s tudy  of exuda t ive  dis-  
thesis in chicks. 

I t  may be added tha t  a type  of yeast  (Fleischmann 
50 13) which in our experiments  did not  produce exude-  
t i r e  diathesis contained 3.8% of total  f a t ty  acids, but  
only 0.3% of this amount  was dienoic. The presence of 
tri-, tetra-,  penta-,  and hexaenoic acids could not be 
demonstra ted with certainty.  

The exudat ive  diathesis produce d by torula  yeast  
diets without  added fat is very  pronounced. Exudates  
occur in fat tissue and in muscles ahd skin, as is the case 
when cod liver oil-casein diets are used. The exudates  
originating from muscles may  be even more pronounced 
with torula yeast  diets. Torula yeast  diets also produced 
peroxidat ion of body fat as previously found with casein 
diets containing cod liver oil s and lardL White  striation 
ot breast  muscles 8, and a few cases of encephalomalacia 
also occurred when exudate-producing torula  yeast  
diets were fed. 

During the course of the experiments  described here 
we received a personal communicat ion from Dr. E. L. R. 
STOKSTAD of The American Cyanamid Company, 
Research Division, and Shortly thereafter  one from Dr. 
K. SC~WARZ, Nat ional  Inst i tu tes  of H e a l t h ,  Bethseda, 
Md., informing us tha t  selenium as selenite prevents  the 
exudat ive  diathesis in chicks,' when this e lement  is fed 
in amounts  below the toxic level. 

Using 60% torula yeast  diets we have  confirmed this 
very  impor tan t  finding, and may add tha t  at  the level of 
5 ppm Se as pure  ScOtt (7 ppm) did not  prevent  ence- 
phalomalacia,  even though the exudat ive  diathesis and 
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the peroxidation of depot fat were suppressed. On a diet  
with 30% casein and 30% lard, which produced ence- 
~phalomalacia as the main symptom, the incidence of 
encephalomalacia was uninfluenced by the presence of 
7 ppm of S e e  v 

On a 30% casein, 10% cod liver oil diet which produc- 
ed about  an equal incidence of encephalomalacia and 
exudat ive diathesis, only the last mentioned symptom 
was prevented by 7 ppm of S e e  v 

The finding of the protect ive effect of selenium on 
exudat ive diathesis may throw light upon certain older 
observations from our our laboratory% according to 
which a certain cystine preparat ion gave protection 
against exudat ive diathesis (not against encephalo- 
malacia) when fed at a level of 0"5~/o. This observation 
could not be confirmed with later supplies of cystine 
from other sources. As emphasized by SCHWARZ, cystine 
may sometimes be contaminated by the corresponding 
selenium compound. 

The details of the experiments reported here will be 
published elsewhere. 

H. DAM, G. KOFOED NIELSEN, 
INGE PRANGE, and E. SONDERGAARD 

Department o] Biochemistry and Nutrition, Polytechnic 
Institute, Copenhagen, July 12, 1957, 

Zusammen/assung 

Die exsudative Diathese, welche bet Kilken dutch Ver- 
ffit terung einer Vitamin-E-freien Nahrung mit  Torula- 
here als Proteinquelle hervorgerufen wird, wird mit  dem 
nicht  unbetrl ichtlichen Gehalt  dieser Hefe an leicht 
oxydierbaren Fetts~turen in Verbindung gesetzt. 

Die Vitamin-E-freie Torula-Hefe-Nahrung fiihrt zu 
Peroxydat ion des Kdrperfettes, wie es friiher in ent- 
sprechenden Versuchen mit  Kasein-Lebertran-Nahrun-  
gen gefunden wurde. 

Die yon am~.rikanischen Forschern gefundene Schutz-  
wirkung yon Selen gegen exsudat ive Diathese wird be- 
st~itigt. 

Das Auftreten yon Encephalomalacie wurde dutch 
Selen nicht verhindert .  

9 H. DAM, I, KRUSE, INGE PRANGE, and E. SONDERGAARD, Bio- 
claim, biophys. Acta 2, 501 {1948). 

After  having been notified by  personal communica-  
tions from Dr. E. L. R. STOKSTAD Of The American 
Cyanamid Company, Research Division, and Dr. K. 
SCHWARZ, National  Inst i tutes  of Health,  Bethesda, Md., 
of the protect ive effect of selenium against exudat ive 
diathesis in chicks, a finding which we have confirmed 
(DAM, KOFOED NIELSEN, PRANGE, and S~NDERGAARD3), 
we have tested the effect of selenium dioxide against the 
type  of muscular  degeneration mentioned above. 

Two groups of ten day-old chicks were used for the 
experiment.  After  twelve days on a commercial  diet 
(DAM, HARTMANN, JACOBSEN, a n d  SONDERGAARD4), one  
group was stfifted to the basal diet  indicated in the 
Table, and the other to the same basal diet plus 7 parts 
per million of See r  (5 p.p.m, of Se). One chick in the 
selenium group died accidentally after  a few days. 

The other  chicks in both groups were sacrificed by 
decapitat ion after having received the experimental  
diets for five weeks, and autopsied. 

Basal Diet 0/0 

Crude casein 
Gelatin 
Salt  mixture  (DAM and SDNDKRGAARD 4) . . 
Vitamin mixture (DAM and SONDI~RGAARD 4) 
Choline chloride 
Sucrose 

15 
3 
5-17 
0"1 
0"2 

76"53 
100.00 

+ 0-001 g diealciumsalt of 2-methyl-l,4-naphthohydroqulnone di- 
phosphoric acid ester (Synkavit 'Roche') per 10O g diet. Vitamins 
A and D 8 were given in aqueous solution (DAM, HARTraANN, JACOBSEN, 

and SONDERdAARO 4) 0"1 ml twice a week. 

The average weights of the chicks in the two groups 
were 80 and 81 g at  the beginning and 275 and 252g (the 
selenium group) at  the end of the experiment,  

Seven out  of the ten chicks in the unsupplemented 
group had white str iat ion of breast  muscles, whereas in 
the group receiving the S e e  2 supplement  only one out 
of the nine surviving showed this symptom. 

The result  obtained by adding 7 p.p.m, of S e e  2 to the 
diet was approximate ly  the same as previously found by 
adding 0.5% of cystine (DAM, PRANGE, and SONDER- 
GAARD 1). 

S .  DAM and E. SEINDERGAARD 

Prophylactic Effect of Selenium Dioxide against 
Degeneration (White Striation) of Muscles in 

Chicks 

I t  is known (DAM, PRANGE, and SONDERGAARD') tha t  
chicks reared on vi tamin E-deficient ,  low-casein diets, 
with or without  added fat, develop degeneration, of 
muscles within 5 weeks. Macroscopically this form of 
degeneration appea r s  as a white striation along the 
muscle fibers. The condition is prevented by v i tamin  E, 
and counteracted, to a large extent, by adding cystine 
(DAM, PRANGE, and SONDERGAARD I) or methionine 
(MACHLm and SHALKOP 2) to the diet. 

1 H. DAM, INGE PRANGE, and E. SONDERGAARD, Acta pathol. 
microbiol, scand. 31,172 {1952). 

s L. J. MACHLIN and W. T. SHALKOP, J. Nutr. 60, 87 (1956). 

Department of Biochemistry and Nutrition, Polytechnic 
Institute, Copenhagen, August 3, 7957. 

Zusammenfassung 

Zwei Gruppen yon ie 10 Kfiken warden  w~thrend ftinf 
•¥ochen mit  einer kfinstlichen, Vitamin-E-freien Nab- 
rung yon niedrigem Kaseingehalt  gefiittert.  Die eine 
Gruppe erhielt  eine Zulage yon 7 mg Selendioxyd per 
kg Nahrung. Sieben Kiiken { n d e r  unsupplementierten 
Gruppe zeigten makroskopische Muskelverlinderungen, 
w~ihrend bet den Kiiken, welche die Selendioxydzulage 
erhielten, nur  eines dieses Symptom aufwies. 

3 H. DAM, G. KOFOED NIELSEN, INGE PRANGE, and E. S0m~ER- 
GAARD, Exper. 13, 493 (I957). 
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