
258 Br~ves communications - Kurze Mitteilungeu EXPERIENTIA X X / 5  

(2) Production o/amylase. The ra te  of amylase  produc-  
t ion of Aspergillus oryzae is considerably higher  in deep- 
cul ture  wi th  the  Vibro Mixer t h a n  in e i ther  s t a t ionary  or  
shaken cul tures;  this p rope r ty  is obvious ly  for the  greater  
pa r t  due to the  fact  t ha t  amylase  produc t ion  is corre la ted 
wi th  myce l ium format ion.  A fur ther  charac ter i s t ic  of the  
Vibro Mix cul tures  is the  increase in amylase  t i t re  dur ing 
the phase of decreasing myce l ium con ten t  as can  be seen 
in Figure  2. I t  should be r emarked  t h a t  s t a t ionary  or  
shaken cul tures  never  show as marked  an autolysis  as 
Vibro Mix cultures.  

A p roper ty  which corresponds s t r ik ingly  to the  in- 
creased excret ion of organic n i t rogen is the  marked ly  
h igher  ra te  of amylase  produc t ion  of smaU-inoculum 
Vibro Mix cul tures  as compared  wi th  large inocula. This  
seems to  indicate  t h a t  the  s t imula ted  excre t ion  of organic  
n i t rogen dur ing the  phases of increase and decrease of 
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Fig. 9. Production of dextrinogenic amylase (E) ( f ,  D) by Asper. 
gillus oryzae in Vibro Mix cultures during the phases of increase and 
decrease of mycelium formation (o, C) with large ( i ,  e) and 

small (U, O) inoeula. 

myce l ium con ten t  is not  due s imply  to autolysis,  i.e. dis- 
solut ion of the  cell contents ,  bu t  represents  also a change 
in the  pa t t e rn  of the  synthesiz ing ac t iv i ty .  To  comple te  
the  p ic ture  i t  is necessary to indicate  t h a t  s t a t ionary  or  
shaken cul tures  f rom small  inocula show nei ther  increased 
ra te  of amylase  p roduc t ion  nor  increased m a x i m u m  yield 
of  the  enzyme  when  compared  wi th  large- inoeulum cul- 
tures. 

(3) Propagation o[ various micro-organisms, Fi l amen tous  
growth  was obta ined  wi th  var ious  species of Penicillium, 
Aspergillus and Byssochlamis. Yeas ts  and acet ic  acid bac-  
ter ia  could be grown easily. Recen t ly  we have  been  using 
the  appara tus  advan tageous ly  for the  p ropaga t ion  of or- 
ganisms oxidiz ing long-chain hydrocarbons .  A d is t inc t ive  
feature  of the  Vibro Mixer  is the  p roduc t ion  of a fine 
emulsion,  even  wi th  w a x y  components ,  in the  three-phase  
sys tem : air-water-oil .  

Prospective applications. As a result  of a v e r y  in t ima te  
mix ing  of air  and wa te r  ( thus al lowing a low air-flow rate) 
the  appara tus  m a y  f ind furtl~er appl icat ions  in those cases 
where vola t i le  p roducts  or subs t ra te  compounds  are in- 
vo lved  as in v inegar  manufac ture .  I n  view of the  homo-  
geneous growth  obta ined  wi th  f i lamentous  fungi, and as 
only  l i t t le  myce l i um is a t tached  to the vessel surface above  
and below the level of the  substrate ,  the  me thod  should 
be sui table  for cont inuous  propaga t ion  of f i lamentous  
fungi  on the  l abora to ry  or  pi lot  p l an t  scale 4. 

Zusammen/assung. In  Vibro-Mischer -Kul turen  erfolgt  
die Amylaseb i ldung  bei Aspergillus oryzae in der  l inearen 
VTachstumsphase im Gegensatz  zu Ruhe-  und  Schfi t tel-  
ku l turen  schneller  m i t  kleiner  als mi t  grosser Impfung .  
W/ihrend der Phase  der  raschen A b n a h m e  der  Mycel- 
konzen t ra t ion  l~uft  die Amylaseb i ldung  noch weiter.  

] ,  M E Y R A T H  
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a The experiments described in this paper were carried out at the 
Department of Agricultural Bacteriology and Fermentation, Swiss 
Federal Institute of Technology, Zfirich, where careful technical 
assistance has been provided by Miss A. MOHLER. 

R e t i c u l o l ,  a N e w  M e t a b o l i c  I s o c o u m a r i n  

While  examin ing  the  metabol ic  products  of a s t rain o£ 
Streptomyces rubrireliculae a previous ly  unknown,  color- 
less, crystal l ine phenol,  CnHx00 ~, was isolated. The  com- 
pound,  m.p.  193-193.5 °, g ~ H  245, 278, and 330 miz 
(log * 4.68, 3.86 and 3.76 respect ively) ,  was named  reti-  
culol for convenience  and its s t ruc ture  was established 
as Ia  by  degrada t ive  and physical  studies. 

MicroanMysis de tec ted  the  presence of an O-methy l  
group and the  format ion  of a d iace ta te  (Vma x 1795, sh. 
1782, 1200 cm -1) established t h a t  two of the o ther  oxy-  
gens were phenol ic  hydroxyls .  The  remaining  oxygens  

were shown to be present  in a hydrogen  bonded a romat ic  
es ter  grouping (V~nax 1680 cm -1 shif t ing to 1740 cm -1 on 
ace ty la t ion  and 1710 cm -1 on methyla t ion) .  No react ion 
was obta ined  be tween  ret iculol  and dichlorodiphenyl-  
m e t h a n e  thus  e l iminat ing  the  possibi l i ty  t ha t  the  two 
phenol  groups are ortho to one ano the r  z. The ester  func- 
t ion  in d imethyl re t icu lo l  (Ib) was shown to  be cyclic by  
v i r tue  of i ts  acid s tab i l i ty  and the  ease w i t h  which i t  was 
hydrolyzed  by aqueous  base to the  corresponding car-  
boxyl ic  acid (IIa) w i thou t  loss of carbon.  The  same acid 

z L. JoRI~, J. org. Chem. 27, 872 (1962). 
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was ob ta ined  when  the  saponif icat ion was carr ied ou t  in 
the  presence of d i m e t h y l  sulfate.  The  lack  of in t roduc-  
t ion of a new, base s table m e t h o x y l  group dur ing this  
la t te r  t r e a t m e n t  ruled ou t  the  possibi l i ty  t h a t  ret iculol  
might  have  a chromone  or  coumar in  skeleton.  Fur the r ,  
the der ived acid (IIa) formed a 2, 4 -d in i t rophenylhydra -  
zine de r iva t ive  (IIc). Since ne i ther  ret iculol  nor d imethy l -  
ret iculol  form ke tone  der ivat ives ,  this funct ion mus t  have  
been genera ted  dur ing saponif ica t ion;  behav ior  consis tent  
wi th  t he  presence of the  c o m p a r a t i v e l y  rare  i socoumar in  
nucleus in reticulol.  This  was conf i rmed when ozonizat ion 
of d imethy l re t i cu lo l  y ie lded 3, 4, 5 - t r ime thoxy-ph tha l i c  
acid 2. This  fact,  toge ther  wi th  t he  demons t r a t i on  of 
hydrogen  bonding  be tween  one of the  phenol ic  hydroxy l s  
and the  i socoumar in  carbonyl ,  suggests a 6,7, 8-tr ioxy- 
genated  a romat i c  r ing wi th  the  two free hydroxy l s  
separa ted  by  the  O-me thy l  group, as requi red  by  the  lack 
of reac t ion  wi th  d ich lorod iphenylmethane .  

P l acemen t  of the  remain ing  C-me thy l  group a t  posi t ion 
3 r a the r  t h a n  4 follows f rom the  product ion  of a diacid on 
ozonizat ion and also f rom the  u l t rav io le t  spec t rum of t he  
2, 4 -d in i t rophenylhydrazone  (IIc), which was more  typ ica l  

RO 6 ~ lo//~.~/aCHa ~ ? ;  C H a O ~ " ( ~ / ~ / [ ?  CH3 

F 
OR O OCH a 

In: R ~ H ,  R ' = C H  a I Ia :  R = O ,  R ' = H  
Ib: R = R ' = C H  3 I Ib:  R : O ,  R ' = C H a  

Ic: R = COCHa, IIc:  R = N-NtI-,~'-~,-NOe, 
R ' =  CHa \ ~ /  R'= H 

Id: R = R ' =  H ' NOn 

of a s a tu ra t ed  ke tone  than  of an  a ldehyde  (365 m~z ra the r  
t h a n  360 m~z)a 

Conf i rmat ion  of  this  pos i t ion  for the  C-methy l  group 
was ob ta ined  f rom the  p.m.r ,  s p e c t r u m  of ret iculol  and  
the der ived  m e t h y l  ester  (IIb).  The  spec t rum of re t iculol  
clearly demons t r a t ed  the  presence of a v iny logous ly  
coupled C-methy l  group (v=  7.78; J = 1 cps) while t h a t  of 
the  me thy l  es ter  showed a sharp  singlet  a t  7.82 v ind ica t ive  
of an  uncoupled m e t h y l  a t t a ched  to carbon  and ano the r  
sharp  singlet ,  less intense,  a t  6.30 T due  to  the  isolated 
me thy lene  group.  

The  p.m.r ,  spec t rum of reticulol,  measured  in deu t e r a t ed  
d imethylsu lphoxide ,  p rov ided  addi t iona l  ev idence  for t h e  
hydrogen  bonding  of one of the  h y d r o x y l  groups to the  
ester  ca rbonyl ;  one h y d r o x y l  hydrogen  appear ing  a t  
6,60 T the  o ther  being shif ted to - 1 . 1 3  v. 

Re t icu lo l  thus  appears  to belong to t he  small,  b u t  ex- 
panding,  class of na tu ra l ly  occurr ing i socoumar ins  and,  
in common  wi th  those  so 'far isolated,  fits read i ly  in to  t he  
well  known ace ta te -mMonate  biogenet ic  scheme ~. 

Zusammen[assung. Die S t r u k t u r  des aus  Streptomyces 
rubreticulae isolierten neuen Isocumarins ,  Reticulol ,  ist  als 
3-Methyl-6, 8 -d ihydroxy-7 -me thoxy i socumar in  e rmi t t e l t  
worden.  
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T h e  N a t u r e  of the  So l i t ary  Act ive  Cel ls  
of  the  Centra l  N e r v o u s  S y s t e m  

Isola ted  cells wi th  a h igh  con ten t  of NADPH2- te t r azo -  
l ium reductase  (TPN-diaphorase)  were repor ted  in the  
cortex,  corpus  s t r i a t u m  and  pa l l idum of ra ts  and m a n  by  
THOMAS and PEARSE I, ~. F r o m  the i r  shape and f rom the  ar- 
r angemen t  of the i r  processes it  was deduced t h a t  the  cells 
were neurones.  Ac tua l  proof  of this was lacking;  however ,  
this  communica t ion  serves to subs tan t ia te  the  original  
supposit ion.  

Counter-s ta in ing of the  enzyme prepara t ion  wi th  a 
si lver m e t h o d  (DucKETT ~) can  be carr ied ou t  w i thou t  loss 
of the  formazan  deposi t  which represents  the  enzyme 
ac t i v i t y  (Figure). 

Method. The  me thod  of s ta ining for the  T P N  diaphorase  
is g iven by  THOMAS and PEARSE 1. The  me thod  of counter-  
s ta ining is carried on f rom the  s tage of f ixa t ion  of the  
enzymat ic  p repara t ion  in a 15% formol solution. (1) Leave  
in the  15% formol solut ion for a t  least  1 h a t  room tem-  
perature .  (2) Wash  care lu l ly  in three  s tages of disti l led 
water .  (3) Place the  sect ion in the  s i lver -e thylamino-  
oxala te  solut ion for 30 to 60 rain a t  37°C. (4) V~rash quick ly  
in dist i l led water .  (5) Place  in a 1% formol solut ion for 
1 rain. (6) \Vash and m o u n t  in glycerine jelly. 

The  s i lve r -e thy lamino-oxa la te  solut ion is composed as 
follows: po tass ium oxala te  5% solution, 20 cmS; si lver 
n i t ra te  10% solution,  5 cm ~, A whi te  prec ip i ta te  appears  
which  is dissolved by  adding  drop  by  drop  a 35% solut ion 
of e thy lamine ,  un t i l  on ly  a fa in t  deposi t  is left. Usua l ly  
abou t  2 cm a are  needed.  Add  I0 to 12 drops of absolute  
alcohol,  and m a k e  up to 75 cm 3 wi th  dist i l led water .  You 
m a y  add one d rop  of pyr id ine  to e v e r y  5 cm a of the  
finished solution.  

The  sect ion is lef t  un toned  and the  cells and their  nuclei 
should be a golden yellow, so t h a t  the  b lack to rmazan  
deposits  s t and  ou t  sharply.  The  paras i te  s i lver  deposi ts  
are exc luded by  careful  washing in dist i l led wate r  be tween  
steps 1 and  2. As a last  resort ,  if deposi ts  of reduced s i lver  
are stil l  t roublesome,  wash  the  sect ion a t  s tep 2 in a v e r y  
weak  a m m o n i a  solut ion - one drop  of a m m o n i a  in 10 cm 3 
of dist i l led water .  

1 E. THO~(.a.S and A. G. E. PEARSE, Sonderdruck aus Z. ZeUforschung 
und mikroskopische Anatomic, Abteilung Histochemie 2, 266 
(Springer-Verlag, Berlin 1961). 
E. THOMAS and A. G. E. PEARS~, Acta Ncuropathologiea, 3, 
238 (1964), 
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