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po in t  of v iew (see MONROY and  DE NlCOLA2; GUSTAF- 
SON ~) , 
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Riassunto 

I par t ico la t i  delle u o v a  ve rg in i  di r iccio di mare  
possono essere separat i ,  a mezzo  del la  cen t r i fugaz ione  
differenziale,  in due frazioni ,  unu  f o r t e m e n t e  ed  u n a  
sca r samente  p igmen ta t a .  La  p r ima  m o s t r a  una  a t t i v i t~  
ATPas i ca  a t t i v a t a  da  Mg con un mass imo  a p H  8,2; i l  
mass imo della seconda ~ invece  a p H  6.4. Nel le  p repa ra -  
zioni con tenen t i  i due  t ip i  di pa r t i co la t i  si r i t r ovano  i due  
massimi.  

6 T. GUSrAFSON, Int. Rev. Cytol. 3, 277 (1954). 

Produktion von leukozytenemigrationsf6rdern- 
den Stoffen durch grampositive Keime in vitro 

Grampos i t i ve  und g r a m n e g a t i v e  Bak te r i en ,  mi t  Leuko-  
zy ten  in K o n t a k t  gebrach t ,  bewi rken  E m i g r a t i o n s -  
f6rderung der  L e u k o z y t e n K  Es  gel ingt ,  wie wi t  f r i iher  
beschr ieben haben,  aus  g r a m n e g a t i v e n  B a k t e r i e n  und  
ihrer  Kul tur f l i i s s igke i t  emig ra t ions f6 rde rnde  L ipopo ly -  
sacchar ide  zu isolieren. Dieses  gelang b isher  n ich t  bei 
g rampos i t iven  auf  Boui l lon  oder  s y n t h e t i s c h e n  Niihr-  
bdden  gez i ich te ten  13akterien, weder  isol ier te  Po ly -  
sacchar ide  noch F r a k t i o n e n  aus N/ihrf l i iss igkei t  s i n d  
wi rksam ~. Andererse i t s  k o n n t e  der  eine yon  uns  Ir t iher  
zeigen, dass bei Z t ich tung  yon  S t r e p t o k o k k e n  auf  Plas-  
mani thrboden  l eukozy t enemig ra t i ons f6 rde rnde  ster i le  
Ku l tu r f i l t r a t e  gewonnen  werden  k6nnen  3. Es  erschien 
uns wicht ig,  nochmhls  den Versueh  zu machen ,  aus Kul: 
t u r en  yon  g rampos i t i ven  Bak te r i en  l e u k o z y t e n e m i g r a -  
t ionsfdrdernde  Stoffe zu gewinnen,  da die B a k t e r i e n  
selber eine solche W i r k u n g  bes i tzen  und  auch  bei I n f e k t  
im t ier i schen Organ i smus  eine c h e m o t a k t i s c h e  ~vVirkung 
mi t  A b s z e s s b i l d u n g  gerade  bei diesen B a k t e r i e n  yon  
besonderer  W i c h t i g k e i t  ist.  Auf  Grund  der  Be funde  m i t  
Zf ichtung yon  B a k t e r i e n  auf  P lasman~ihrbdden und  in 
Erwfigung der  i ra  t ie r i schen  Organ i smus  vo r l i egenden  
Verhfil tnisse konn te  m i t  der  M6gl ichkei t  ge rechne t  wer-  

1 R. MEIER, Z. ges. exp. Med. 87, 283 (1933). 
R. MEIER und B. SCHXR, Exper. g, 93 (1953). 

a R. MEIER, Helv. chim. Acta 24, 134[El(1941). 

den, dass diese B a k t e r i e n  n u r  aus  t i e r i schem Mater ia l  
l eukozy t enemig ra t i ons fS rde rnde  Stoffe  f re ise tzen oder  
b i lden  kdnnen .  W i t  h a b e n  desha lb  unsere  Versuche  
u n t e r  Zusa tz  ve r sch iedener  s ter i ler  Organe  wiederho l t  
(Knorpe l  yon  H u h n  und  Kan inchen ,  Herz  yon  Maus 
und  Leber  yon  Kan inchen)  und  die l eukozy tenemi -  
g ra t ions fd rde rnde  W i r k u n g  der  yon  diesen K u l t u r e n  er- 
ha l t enen  F i l t r a t e  q u a n t i t a t i v  fes tges te l l t .  

Material. (Beispiel) Die knorp l igen  Teile  der  Brus t -  
beine ausgewachsener  K a n i n c h e n  w u r d e n  he rauspr~pa-  
r i e r t  und  in k le ine  S t i i ckchen  yon  e t w a  1 m m  K a n t e n -  
l~nge zerschni t ten .  Diese  w u r d e n  in eine Glucoseboui l lon  
im  Verh/ i l tn is  yon  e t w a  100 m g  Knorpe l /1  cm 3 Boui l lon  
gebrach t .  Als B a k t e r i u m  w u r d e  der  Streptococcus pyo- 
genes haemolyticus S H  (lyophil isiert)  ve rwende t .  Das 
Lyoph i l i s a t  wurde  24 h in Boui l lon  bebrf i te t ,  die Bouil-  
l onve rd f innung  wurde  MAusen gespr i tz t .  24 h nach  In-  
j ek t ion  wurde  eine k ranke  Maus ge td t e t  und  ihr  Herz  
in Boui l lon  gebrach t .  Diese 24 h a l te  Boui l lon  wurde  
z u m  Versuch  ve rwende t .  

Methode. 4 E r l e n m e y e r k o l b e n  w u r d e n  m i t  Boui l lon-  
Glucose  beschickt .  1 d ien te  als Boui l lonkont ro l le ,  2 wur-  
de m i t  je  2 T rop t en  S t r ep tokokkenbou i t l on  p ro  cm 3 
Boui l lon  be impf f .  3 w u r d e n  die ge schn i t t enen  Knorpe l -  
s t i i ckchen  zugegeben  im Verh/ i l tn is  1:10,  4 en th ie l t  
Boui l lon,  Knorpe l  (im gle ichen Verh~Itnis  wie Rdhr-  
chen  3) und 2 T r o p f e n / c m  z S t r ep tokokkenbou i l l on .  Bru t -  
sch rank  37°C u n t e r  le ich te r  Bewegung .  N a c h  4 bzw. 6 
Tagen  wurden  zur  K u l t u r k o n t r o l l e  Auss t r i che  gemacht ,  
der  K o l b e n i n h a l t  wurde  d a r a u f  1 h i m  W a s s e r b a d  er- 
h i t z t  und  zent r i fugier t .  Die  i ibers tehende  Flfissigkeit  
wurde  m i t  T y r o d e  v e r d t i n n t  den  L e u k o z y t e n k u l t u r e n  
f ibersch ich te t  ( L e u k o z y t e n a u s w a n d e r u n g :  Methode  Arch.  
exp.  Pa th .  P h a r m .  224, 104 (1955)). Alle  Versuche  wur-  
den  6mal  wiederhol t .  P r o  B o u i l l o n v e r d t i n n u n g  wurden  
je  5 L e u k o z y t e n k u t t u r e n  vei~vendet .  

Das  E rgebn i s  de r  U n t e r s u c h u n g e n i s t i n  u n t e n s t e h e n d e r  
Tabe l le  zusammengefass t .  

D u r c h  Dia lys ie ren  u n t e r  s ter i len  I3edingungen t/isst 
sich die W i r k s a m k e i t  der  S t r e p t o k o k k e n - K n o r p e l -  
K u l t u r b o u i l l o n  le ich t  s te igern.  E i n e  W i r k s a m k e i t  der 
Kon t ro l l en  t r i t t  a u c h  un t e r  diesen B e d i n g u n g e n  nicht  
auf. 

Es  e rg ib t  sich somit ,  dass die B i ldung  yon  leuko- 
z y t e n e m i g r a t i o n s f 6 r d e r n d e n  Stof fen  d u t c h  S t r ep tokok-  
ken  bei  Zusatz  yon  gewissen Organen  zur  Ku l tu rbou i l l on  
e rheb l ich  ges te iger t  we rden  kann .  Auf  G r u n d  der  vor-  
l iegende  n Versuche  k a n n  somi t  die Di sk repanz  zwischen 
der  Vv' irksamkeit  l ebende r  B a k t e r i e n  und  d e m  Fehlen  
der  W i r k u n g  bei  a b g e t d t e t e n  und  in re in  syn the t i sche r  
NEhrflf iss igkei t  gezf ich te ten  dah in  au fklArt werden,  dass 
g r ampos i t i ve  B a k t e r i e n  nur  aus  t i e r i schem Mater ia l  
l eukozy tenemigra t ions f /Srdernde  Stoffe b i lden oder  frei- 
setzen.  Die w i r k s a m e n  l eukozy t enemig ra t i ons fd rde rnden  

Wirkung yon Streptococcus-pyogenes-haemolyticus-Kulturbouillon mit und ohne Zusatz yon Knorpelgewebe auf die Leukozytenaus- 
wanderung in vitro, 

Verdiinnung der Bouillon 1 h 100°C 

1:10 
I : I00.  
1:500. 

Bouillon Bouillon + 
Knorpel 

BouiUon + 
Streptococe. 

(+)  

Bouillon + 
Streptococc. 
+ Krtorpel 

+ + +  
+ +  

+ 

2~ = keine AuswanderungsfSrderung + + = mSssige Auswanderungsfdrderung 
+ = leichte Auswanderungsfdrderung + + + = starke Auswa~derungsfdrderung 
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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. 

1 H. DAM and J. GLAVlNn, Nature 142, 1077 (1988). 
it H. DAM, Proe, See. exper. Biol. Med. N. Y. fiX, 285 (1943). 
a M. L. SCOTT, F. W. HILL, L. C. NORRIS, D. C. DOBSON, and T. 

S- NELSON, J. Nutrition we, 887 (1956). 
4 j .  G. BIERI, C. J. POLLARO, and G. N. BRInes, Fed. Prec. 16, 

881 (1957). 

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 

H. DA~L J. Nutrition 27, 193 (1944). 
8 H. DA~I and H. GRANABOS, Acta physiol, scand." I0, 162 (1945). 
? H. DAM, INGE PRANGE, and E. S~NDERGAARD, Acta pharma- 

col. toxicol. 8, i (1952). 
s H. DA~, INGE PRANGE, and E. SONDERGAARD, Acta pathoI. 

microbiol, scan& 3t, 172 {1952). 


