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gegeben.  Es  zeigt  sich, dass  die be iden  V e r f a h r e n  n u t  
beschrdnkt vergleichbare Ergebnisse erzielen. So waren  7 
der  19 i m  O u c h t e r t o n y - T e s t  pos i t i ven  Seren  in de r  H a e m -  
a g g l u t i n a t i o n  nega t iv .  U m g e k e h r t  l iessen sich bei 68 de r  
im O u c h t e r l o n y - T e s t  n e g a t i v e n  Seren  m i t t e l s  der  H a e m -  
a g g l u t i n a t i o n s r e a k t i o n  A n t i k 6 r p e r  nachweisen .  10 dieser  
68 in de r  Haema .gg lu t i na t i on  pos i t i ven  Seren  w u r d e n  m i t  
~Carbowax~ (Po tyae thy len -Glyco l )  3 -10 fach  konzen-  
t r ie r t .  A b e r  a u c h  in den  k o n z e n t r i e r t e n  Seren  waren  m i t  
dem O u c h t e r l o n y - T e s t  ke ine  p r aez ip i t i e r enden  An t i -  
k6 rpe r  nachwe i sba r .  W o d u r c h  de r  ve r sch iedene  Ausfal l  
de r  b e i d e n  R e a k t i o n e n  b e d i n g t  wird,  is t  bis j e t z t  unbe -  
k a n n t .  E s  w~re d e n k b a r ,  dass  die d u r c h  die be iden  R e a k -  
t ionen  e r f a s s t en  A n t i k 6 r p e r  n i c h t  g~inzlich iden t i s ch  sind,  
oder  dass  H e m m s t o f f e  u n b e k a n n t e r  A r t  i n t e r f e r i e r end  
bei der  A n t i g e n - A n t i k 6 r p e r r e a k t i o n  wirken.  

Der Ein[luss des Lebensalters. Wie Tabel le  I I  zeigt,  
s t a m m e n  die m e i s t e n  de r  im O u c h t e r l o n y - T e s t  positiven 
Seren v o n  K i n d e r n  des  1. und 2. Lebensjahres. N u r  e i n m a l  
k o n n t e n  v o n  78 u n t e r s u c h t e n  5Ateren K i n d e r n  u n d  Er -  
w a c h s e n e n  ca se inp raez ip i t i e r ende  A n t i k 6 r p e r  g e f u n d e n  
werden.  De r  U n t e r s c h i e d  zwischen den  be iden  Al t e r sg rup-  
pen  h in s i ch t l i ch  des  A u f t r e t e n s  von  C a s e i n - A n t i k 6 r p e r n  is t  
auff~llig. Die Differenz 1/tsst s ich j edoch  n i c h t  s t a t i s t i s c h  
b e r e c h n e n ,  d a  bei  de r  G r u p p e  de r  1- bis  2jXhrigen eine 
Auslese vor l iegt .  F a n d e n  sich doch  bei  den  u n t e r s u c h t e n  

K i n d e r n  v o r n e h m l i c h  P r o b a n d e n  mi t  Al le rg ieverdach t ,  
w i th rend  die W a h l  de r  E r w a c h s e n e n  zuf~llig erfolgte.  

1)iese U n t e r s u c h u n g e n  decken  sich m i t  d e n e n  von  
LXePARD, SCHLOSS und  JotiNSON 7, die n a c h  der  Verab -  
r e i c h u n g  von  Milch m i t  der  K o m p l e m e n t b i n d u n g s -  
r e a k t i o n  fas t  bei a l len P r o b a n d e n  zwischen d e m  1. und  
15. L e b e n s m o n a t  A n t i k 6 r p e r  gegen Kuhmilch fanden ,  
wAhrend  zwischen d e m  2. und  5. J a h r  n u r  ge legen t l i ch  
A n t i k 6 r p e r  n a c h z u w e i s e n  waren .  Die grosse A u s b e u t e  
a n  pos i t i ven  R e s u l t a t e n  bei  LIPPARD, SCHLOSS u n d  
J o H n s o n  ist  w a h r s c h e i n l i c h  d a d u r e h  bed ing t ,  dass  die 
g e n a n n t e n  A u t o r e n  au f  A n t i k 6 r p e r  gegen die gesamte Kuh- 
milch pr t i f ten ,  w/~hrend wir  bei de r  U n t e r s u c h u n g  au f  An t i -  
k 6 r p e r  gegen Casein n u r  e inen  Teildes Kuhmilch-Antigens 
er fass ten .  

Summary. I t  is possible  to  d e m o n s t r a t e  a n t i b o d i e s  
a g a i n s t  case in  in t he  s e r u m  b y  t he  O u c h t e r l o n y  t echn ique .  
I t  is a s imple  t e c h n i q u e  a n d  needs  on ly  a smal l  a m o u n t  
of se rum.  In  a few cases we could  d e m o n s t r a t e  an t ibod ie s  
a g a i n s t  case in  in sera,  in wh ich  t he  h e m a g g l u t i n a t i o n -  
t e c h n i q u e  did  no t  show pos i t ive  resul ts .  In  some cases, 
however ,  sera  wh ich  were pos i t ive  in h e m a g g l u t i n a t i o n -  
t e s t s  gave  nega t i ve  resu l t s  b y  t he  O u c h t e r l o n y  t e c h n i q u e .  
T h e  poss ib i l i ty  is d iscussed t h a t  b y  t h e  two t e c h n i q u e s  
d i f f e ren t  k inds  of c a se in - an t i bod i e s  c an  be de tec ted .  

Tab. t[. Der Einfluss des Lebensalter~ auf die Nachweisbarkeit yon 
Casein-Antik6rpern 

Alter positiv negativ 
im Ouehterlony-Test 

1. und 2. Lebensjahr 1 i Kinder (12,5%) 77 Kinder (87,5%) 
Kinder vom 3. Lebens- 1 Kind (1,~6%) 78 Kinder (98,74%) 
jahr an und Erwachsene tnld Erwaehsene 
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Size  of I n o c u l u m  and G r o w t h  Kinet ic s  of M o u l d s  

G r o w t h  r a t e  a n d  m a x i m u m  yield of m y c e l i u m  of 
va r ious  s t r a i n s  of AspergiUus proved  to  be  m a r k e d l y  
in f luenced  b y  t h e  size of t he  i nocu lum w h e n  g rown in 
s u b s t r a t e s  poor  in t r ace  e lements .  Using  A spergillus oryzae 
in s t a t i o n a r y  cu l tures ,  l inear  g r o w t h  ra t e s  of 2.52 a n d  
0.45 rag/100 m l / h  were o b t a i n e d  in a s y n t h e t i c  s u b s t r a t e  
(glucose 10 g, (NH4)2SO4, 1 g; MgSO4-7 H20,  0.3 g;  
KH2POa, 4.54 g; Na2HPO4, 4 .73 g; F e C L 3 - 6 H 2 0 ,  
15 rag;  H,O,  1 1) w h e n  4.107 a n d  4.103 washed  con id ia  
r e spec t ive ly  were  i nocu la t ed  pe r  100 ml  of subs t r a t e .  
U n d e r  t he  s ame  c o n d i t i o n s  e x c e p t  for t he  a d d i t i o n  of t he  
fol lowing t r ace  e lements ,  C a C 1 , . 6 H 2 0  1 mg;  Z n S O  a. 
7 H 2 0  0.5 m g ;  C u S O c 5 H 2 0  0.05 rag;  M n S O c 4 H 2 0  
0.05 m g ;  H~O 1 I; t h e  c o r r e s p o n d i n g  va lues  were 6.68 
and  3.12 mg/100  ml /h ,  t h u s  i n d i c a t i n g  a m u c h  smal le r  
re la t ive  di f ference.  W h e n  ce r t a i n  o t h e r  s u b s t r a t e s  w i t h  
a d d e d  t r ace  e l e m e n t s  were used, such  as inc reas ing  t h e  
c o n c e n t r a t i o n  of p h o s p h a t e s ,  t he  d i f ference  in r a t e  of 
g r o w t h  d i s a p p e a r e d  w h e n  t he  s u g a r  c o n c e n t r a t i o n  was 
r e l a t ive ly  small .  The  m a x i m u m  yields of m y c e l i u m  
o b t a i n e d  in t he  p rev ious ly  m e n t i o n e d  s u b s t r a t e s  were 
260 and  180 rag/100 ml  for t he  large a n d  t he  sma l l  
i n o c u l u m  re spec t ive ly  w h e n  no  t r ace  e l e m e n t s  were added ,  
whereas  t h e  m a x i m u m  yield  was  n o t  s ign i f i can t ly  
in f luenced  b y  the  size of t he  i n o c u l u m  in t he  presence  

of a d d e d  t r ace  e lements ,  s ince yields of 330 a n d  325 mg /  
100 ml were  o b t a i n e d  respec t ive ly .  S imi la r  effects  could 
be o b s e r v e d  w i t h  m y c e l i u m  as inocu lum.  

A r eve r sa l  of t he  a b o v e  m e n t i o n e d  resu l t s  was  n o t e d  in 
e x p e r i m e n t s  us ing  t he  s u b s t r a t e  poor  in t r ace  e l e m e n t s  
a n d  i n o c u l a t e d  w i t h  m y c e l i u m  or con id ia  to  give 4 to  
20 v iab le  u n i t s  per  100 ml, i. e., g r o w t h  ra t e s  and  m a x i m u m  
yields  increase  o v e r  those  o b s e r v e d  w i t h  cu l t u r e s  ino- 
c u l a t e d  w i t h  m u c h  la rger  inocula .  

E x p e r i m e n t s  h a v e  been  car r ied  ou t  in o rde r  to  a c c o u n t  
for t he  a b o v e  p h e n o m e n a .  The  a s s imi l a t i ng  a c t i v i t y  of 
m y c e l i u m  has  been  t e s t ed  a f t e r  va r ious  s tages  of cul t i -  
v a t i o n ,  s ince the  age of t he  cu l tu re  m a y  h a v e  a r e l a t i on  
to  t he  effects  caused  b y  t he  size of t he  inocu lum,  a n d  
cu l t u r e s  o r i g i n a t i n g  f rom inocu la  of d i f fe r ing  sizes h a v e  
a d i f f e ren t  age a t  a c e r t a i n  s tage  of myce t ia l  d e v e l o p m e n t .  
Dispersed m y c e l i u m  has  been  p roduced  u n d e r  s u b m e r g e d  
cond i t i ons  in a s u b s t r a t e  w i t h o u t  a d d e d  t r ace  e l e m e n t s  
wh ich  h a d  been  inocu la t ed  w i th  4.10 s con id ia  pe r  100 ml. 
Samples  were t a k e n  in t h e  t inear  p h a s e  of g r o w t h  (af te r  
2 and  3 days) ,  a t  t he  s tage  of m a x i m u m  myce l i a l  deve-  
l o p m e n t  (4 days) ,  and  in t he  phase  of au to lys i s  (6 days) .  
The  myce l ia l  c o n t e n t  was  164, 240, 362 a n d  268 mg /  
100 ml  a t  the  c o r r e s p o n d i n g  d a y s  of sampl ing .  The  
m y c e l i u m  of these  s amples  was w a s h e d  a n d  inocu la t ed  
i n to  fresh m e d i u m  (of t h e  s a m e  compos i t i on  as  has  been  
used for p r o d u c i n g  the  inocu lum)  a t  a r a t e  e q u i v a l e n t  
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to  4 mg  d ry  weigh t  per  100 ml of subs t r a t e  and  i n c u b a t e d  
in a s t a t i o n a r y  s ta te .  A dup l ica te  series of t e s t s  was  set  
up, to  each  of wh ich  4 ml  of cul ture  f i l t ra te  were  a d d e d  
f rom the  t es t  f rom which  the  inocu lum was  der ived.  
Similar  t e s t s  were  se t  up  using the  above  media ,  b u t  t h e  
inocu lum was  washed  conid ia  a d d e d  a t  a r a t e  of 4.10 s 
(0.08 mg  d r y  weight)  pe r  100 ml  of s u b s t r a t e  wi th ,  as well 
as w i t h o u t  add i t ion  of t he  var ious  cu l tu re  f i l t rates .  The 
g rowth  ra tes  in the  a p p r o x i m a t e l y  l inear  range  were  
t a k e n  as a measure  for t he  ass imi la t ing  ac t iv i ty  and  are 
r ep re sen ted  in the  Table.  

I t  is a p p a r e n t  t h a t  f i l t ra tes  f rom the  ini t ia l  cul ture  
con ta in  subs tances  which  h a v e  been  exc re ted  b y  the  
mould  and  t h a t  these  subs tances  when  a d d e d  to  fresh 
s u b s t r a t e  a t  the  s tage  of inocula t ion  increase m a r k e d l y  
the  ra te  of g r o w t h  of cul tures  inocu la ted  w i t h  conidia  
as well  as those  inocula ted  wi th  myce l ium f rom 2 a n d  
3 d a y  cul tures .  W i t h  t h e  a m o u n t  of cul ture  f i l t ra te  used  
in t he  p r e sen t  e x p e r i m e n t s  t he re  was  only  a s l ight  
increase in r a t e  of g rowth  w i t h  myce l ium of t he  fou r -day  
cu l ture  and  no increase w i t h  t h e  myce l ium f rom the  six- 
d a y  cul ture.  The s t imula t ion  is there fore  more  pro-  
nounced  when  these  exc re ted  subs tances  ac t  on ge rmina t -  
ing conidia  or on young  mycel ium.  The s t imula t ion  due  
to  these  subs tances  is also ref lec ted  in the  t o t a l  yie ld  of 
myce l ium (Figure).  
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Influence on growth of A spergillus oryxae of small amounts of filtrates 
from cultures of varying ages added at the stage of inoculation. Inocu- 
lum : l0 s conidia per 100 ml of substrate. Stationary cultures at 25 ° C. 
[] No culture filtrate added. • Filtrate from two-day culture added. 
&D Filtrate from three-day culture added. O Filtrate from four-day 

culture added. 

I t  is in te res t ing  to no te  t h a t  a l t hough  the  ini t ia l  
i nocu lum of conidia  was  less t h a n  t h a t  of myce l ium on 
the  basis  of d ry  we igh t  t he  ra te  of g rowth  of the  fo rmer  
was  a lways  g rea te r  t h a n  the  l a t t e r  w h e n  the  m e d i u m  
con ta ined  no a d d e d  f i l t rate .  F u r t h e r  i t  is obvious  t h a t  as 
t h e  age of myce l ium inoculum increases  f rom 2 to  6 days,  
so does t he  ra te  of growth.  As i t  appea r s  reasonable  
to  assume t h a t  the  ra te  of g rowth  of a washed  inoculum 
in a fresh subs t r a t e  is a measure  for the  ass imi la t ing  
ac t iv i ty  of the  myce l ium in t he  ini t ial  cul ture,  we can 
conclude  tha t ,  in t he  ini t ial  cu l ture  of our  expe r imen t ,  
the  ass imi la t ing  ac t iv i ty  of t h e  myce l ium decreases  in the  
ear ly  s tages  of t he  cu l ture  cycle (columns 1 and  3 of t he  
Table),  t h e n  increases  (columns 3, 5, 7 and  9) even  if t he  
s tage  of autolys is  is reached.  This  increase  is l ikely to  be 
due  to  a cond i t ion ing  b y  pro longed  ac t ion  of s t imu la t i ng  
subs t ances  so t h a t  even tua l ly  an  add i t ion  of these  is 
w i t h o u t  fu r ther  effect .  

The decrease  in syn thes iz ing  ac t iv i ty  of t he  myce l ium 
in  ear ly  cul ture  s tages  can p r o b a b l y  bes t  be exp la ined  

Rates of growth (mg]100 ml]h) in the approximately linear range of 
cultures inoculated with 106 conidia as well as of those inoculated with 
1 rag mycelium from a culture of various ages with and without 

addition of culture filtrate, 

Inoculum 

Conidia Myeelium 

Age of inoculum culture (day's) 
2 3 3 4 4 6 6 

+ c.f. + c.f. + c.f. + c.f. + c.f. 

1.46 2.92 s 0.189 0.742 0.303 1.43 0.972 1.166 1.39 1.39 
1 '2 3 4 5 6 7 8 9 10 

e.f. = Culture filtrate. • Average growth.rates of cultures supple- 
mented with culture filtrates from 2, 3, 4, and 6 days; see also Figure. 

b y  t h e  fo rma t ion  of adve r se ly  ac t ing  subs t ances  leading 
to  charac te r i s t i cs  of t he  myce l ium which  are ne i the r  easi ly 
nor  comple te ly  reversed  by  g rowth - s t imu la t i ng  subs t ances  
fo rmed  dur ing  cul t iva t ion .  Such adver se ly  ac t ing  sub-  
s tances  have  recen t ly  been  d e m o n s t r a t e d  in cul tures  f rom 
small  inocula.  

Since the re  are s t imula t ing  produc ts ,  wh ich  by  ac t ing  
a t  ear ly  s tages  of g ro w t h  inf luence m a r k e d l y  the  charac-  
ter is t ics  of t he  myce l ium of la ter  s tages,  i t  is easy  to  
u n d e r s t a n d  t h a t  a large inocu lum leads to  h igher  assimi-  
la t ing ac t iv i ty  because  t h e n  a cr i t ical  co n cen t r a t i o n  of 
these  s t imu la t i ng  p r o d u c t s  is bui l t  up  earl>,, whereas  
in t he  case of smal l  inocula adverse ly  ac t ing  subs t ances  
a p p a r e n t l y  are n o t  as easi ly overcome b y  s t imu la t ing  
ones, due  to  a s t rong  di lu t ion of t h e  la t ter .  

The increase of ra te  and  yield w i th  e x t r e m e l y  smal l  
inocula can be exp la ined  if we assume t h a t  be low a cer ta in  
smal l  inoculum the  di lu t ion effect  of excre ted  g rowth -  
inh ib i t ing  subs tances  becomes  so p ronounced  t h a t  t h e y  
have  l i t t le  influence,  and  la te r  exc re ted  g rowth - induc ing  
subs t ances  can then  h a v e  a s t ronger  effect.  

One of the  reasons  w h y  these  effects  of t he  size of the  
inocu lum have  no t  been  obse rved  more  genera l ly  is 
p r o b a b l y  t h a t  t h e y  are c o u n t e r a c t e d  by  t r ace  e lements .  

F u r t h e r  inves t iga t ions  on the  inf luence of g ro w t h -  
p r o m o t i n g  and  g rowth - inh ib i t i ng  subs t ances  p roduced  
dur ing  cu l t iva t ion  of A spergillus oryzae are in progress  1. 

Zusammen[assung. W a c h s t u m s s t i m u l i e r e n d e  Subs tan-  
zen werden  in K u l t u r e n  yon  A spergillus oryzae gebi lde t  
und  ins S u b s t r a t  ausgeschieden.  W e n n  diese Subs t anzen  
w~thrend fr i ihen S tad ien  der  K u l t u r en t w i ck l u n g  einwirken,  
s te igern sie W'achs tumsgeschwind igke i t  und  m a x i m a l e n  
E r t r a g  bet r~cht l ich .  Dieses Verha l t en  erkl~r t  tei lweise 
die bei ve r sch iedenen  Sch immelp i lzen  fes tges te l l te  er-  
h6h te  W a c h s t u m s g e s c h w i n d i g k e i t  und  max ima le  Aus-  
beu te  an  Mycel du rch  gr6ssere I m p f m e n g e n ,  da  h i e rdn rch  
eine gewisse kr i t i sche  K o n z e n t r a t i o n  der  be t r e f f enden  
Subs t anzen  fr i iher  e r re icht  wird  als mi t  k le ineren Impf -  
mengen .  
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