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consis ts  of m a t e r i a l  t a k e n  f rom sporu la t ed  aga r  cu l tu res  
wh ich  can  be  k e p t  for some weeks or m o n t h s  in t he  
re f r igera tor  or a t  room t e m p e r a t u r e .  A l t h o u g h  conven ien t ,  
t h i s  m e t h o d  has  some d i s a d v a n t a g e s :  a) T rans fe r  of ' d ry  
spores '  w i t h  the  loop m a y  cause  c o n t a m i n a t i o n  of t he  
work ing  place a n d  also c r o s s - con t am i na t i on  of cul tures .  
b) Because  of t h e  h y d r o p h o b i c  n a t u r e  of t he  spores  of m o s t  
s t r ep tomyce tes ,  t he  i nocu lum is n o t  h o m o g e n o u s  and  
con t a in s  c lumps  of aer ia l  myce l ium,  c) S t r e p t o m y c e t e s  
differ  g rea t ly  in  t h e  a b u n d a n c e  of spores  p r o d u c e d ;  t h u s  
t he  a m o u n t  of i noeu lum t a k e n  f rom s l an t  cu l tu res  m a y  
v a r y  cons ide rab ly  f rom s t r a in  to  s t r a in ;  fu r the rmore ,  
w h e n  work ing  w i t h  a g rea t  n u m b e r  of species, s l an t  
cu l tu res  h a v e  to be  p r e p a r e d  and  s tored  in ba t ches  of 
d i f fe ren t  size. d) F ina l ly ,  s torage  on  agar  med ia  over  
weeks or m o n t h s  m a y  cause genet ic  ins tab i l i ty .  

So/t agar conservation. In  order  to  ove rcome  these  dis- 
a d v a n t a g e s  and  to h a v e  a lways  a homogenous  i nocu lum 
avai lable ,  we s tore  s t r e p t o m y c e t e s  in  sof t  agar :  Spores  are 
h a r v e s t e d  f rom m a t u r e  cu l tu res  w i t h  s ter i le  w a t e r  con- 
t a i n i n g  T r i t o n  X-100  (1:10,000) as w e t t i ng  agen t ;  t he  
h e a v y  suspens ion  is freed f rom c lumps  b y  f i l t r a t ion  
t h r o u g h  a coarse  f i l ter  p a p e r  a n d  t h e n  cent r i fuged .  The  
spores are t h e n  r e suspended  in w a t e r  and  mixed  w i t h  a 
w a r m  so lu t ion  of aga r ;  t h e  f ina l  aga r  c o n c e n t r a t i o n  
(Oxoid No. 3) is 1.25 g/1. These  ' sof t  aga r  spores '  are 
s tored  in 10 ml  screw cap bo t t l e s  and  k e p t  in  the  refri-  
gerator .  Fo r  subcu l t u r i ng  a smal l  d rop  is w i t h d r a w n  wi th  
a cap i l l a ry  p ipe t te .  A t  p resen t ,  a b o u t  300 s t r a in s  of 
Stmptomyces are  s to red  in t h i s  way, t he  o ldes t  p repa ra -  
t ions  be ing  now th ree  years  old. - These  soft  agar  spores  
h a v e  served  t h r o u g h o u t  th i s  per iod as a ve ry  c o n v e n i e n t  
and  re l iable  i nocu lum for m a n y  m e d i a  in  our  s tud ies  on  
var ious  physio logica l  t e s t s  t~,l~. G r o w t h  appea red  to be  
qu i te  n o r m a l  a n d  spo ru l a t i on  was luxur ious  on  su i t ab le  
media .  

Discussion. A l t h o u g h  we c a n n o t  offer  q u a n t i t a t i v e  d a t a  
on t he  su rv iva l  of spores  s to red  in sof t  agar,  we f ind t h i s  

m e t h o d  ve ry  useful  for shor t  t e r m  s to rage  of an  ' i n s t a n t  
inocu lum' .  Microscopical  e x a m i n a t i o n  showed t h a t  some 
spores  g e r m i n a t e  u n d e r  these  cond i t ions  and  even  micro-  
colonies m a y  deve lop  on  p ro longed  storage.  However ,  
t h i s  d id  no t  seem to lessen t he  usefulness  of t he  me thod .  
Occas iona l ly  a f lask b e c a m e  c o n t a m i n e d  b y  a m o u l d ;  
these  o rgan i sms  grow ou t  to  r a t h e r  large  colonies w h i c h  
can  easi ly  be recognized.  

S torage  oI m ic roo rgan i sms  in t he  'wet  s t a t e '  appea r s  to  
be qu i t e  c o n t r a r y  to  w h a t  is usua l ly  a d v o c a t e d  for  t h e  
conse rva t ion  of l iv ing  cells. Never the less ,  t he  m e t h o d  seems 
to  be  useful  for s h o r t - t e r m  p r e s e r v a t i o n  of s t r ep tomyce te s .  
Tile r e p o r t  b y  KOKOLIOS et  al.lL which  appea red  a yea r  
a f te r  our  f i rs t  sof t  aga r  spores  were p repared ,  ind ica tes  
t h a t  t h e  m e t h o d  m a y  even  be  app l icab le  for l o n g - t e r m  
conse rva t ion  of bac te r ia .  

Zusammen/assung. L u f t m y c e l - S p o r e n  werden  m i t  Hi l fe  
yon  T r i t o n  X 100 als  N e t z m i t t e l  su spend ie r t  u n d  die 
f i l t r ier te ,  homogene ,  sehr  d ich te  Suspens ion  m i t  e iner  
Agar l6sung  v e r m i s c h t  ( E n d k o n z e n t r a t i o n  1.25 Agar/1). 
Diese Spo renkonse rve  in W e i c h a g a r  wi rd  be i  5 ~ auf-  
b e w a h r t  und  k a n n  t iber  M o n a t e  und  sogar  einige J a h r e  als 
I m p f m a t e r i a l  d ienen.  Es  wi rd  t iber  E r f a h r u n g e n  m i t  an-  
de ren  K o n s e r v i e r u n g s m e t h o d e n  it ir  S t r e p t o m y e e t e n  be-  
r ich ter .  
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A S i m p l e  M e t h o d  for H e m e  I s o l a t i o n  

Var ious  m e t h o d s  for h e m e  isola t ion  h a v e  been  descr ib-  
ed 1-a. Of these  t he  p rocedure  of LABBE a n d  NISHIDA 3 is 
t he  mos t  wide ly  used. T h o u g h  th i s  m e t h o d  is s imple r  t h a n  
t h e  p rev ious  ones, i t  st i l l  impl ies  diff icul t ies  and  c a n n o t  
be  easi ly carr ied ou t  in r ou t i ne  work  w i t h  a g rea t  n u m b e r  
of samples .  I t  requi res  r e l a t ive ly  large a m o u n t  of m i n i m a l  
s t a r t i n g  m a t e r i a l  (1 ml  whole  blood).  

The  m e t h o d  to  be  p re sen ted  is v e r y  s imple  and  rel iable.  
The  i so la t ion  p rocedure  can  be  pe r fo rmed  a t  r oom t e m -  
p e r a t u r e  w i t h  t h e  m i n i m a l  a m o u n t  of s t a r t i n g  m a t e r i a l  
be ing  n o t  more  t h a n  0.2 m l  whole  b lood  or o the r  s imi la r  
h e m e  c o n t a i n i n g  sys tems.  I n  t he  f i rs t  s tep  ace tone  is 
added  in 10 vo lumes  to  0.2-1.0 ml  whole  b lood  or o the r  
s imi la r  h e m e  con ta in ing  s y s t e m  ( p i t  >_ 7.0). Af ter  30 m i n  
s t a n d i n g  t he  p r ec ip i t a t e  is cent r i fuged .  T he  s u p e r n a t a n t  
is d i sca rded  and  t he  s e d i m e n t  is homogen ized  in 5 m l  
e thy lace ta t e -g lac ia l  ace t ic  acid (3:1) w i t h  a glass rod. 
Af te r  e x t r a c t i o n  t he  m i x t u r e  is f i l tered (by grav i ty)  and  t he  
f i l t r a t e  is used. The  whole  a m o u n t  of f i l t r a t e  or i ts  
a l iquo t s  (if no t  t he  whole  herne  is needed  b u t  t he  s imi lar-  
i t y  of t h e  samples  should  be  control led)  is v igorous ly  
s h a k e n  w i t h  10 vo lumes  of d is t i l led  water .  I n  th i s  propor-  
t i on  t he  e thy l  a ce t a t e  dissolves in  water .  I n  c o n t r a s t  berne  
becomes  insoluble  a n d  is q u a n t i t a t i v e l y  p r e c i p i t a t e d  in 
c rys ta l l ine  form i m m e d i a t e l y  a f t e r  mix ing .  I t  is note-  
w o r t h y  t h a t  t he  same  process  was  obse rved  b y  THIJ~BLL ~, 

who  descr ibed  as a c o n c o m i t a n t  p h e n o m e n o n  in his  pro-  
cedure  a d a r k  p rec ip i t a t e  t h a t  deve loped  on  t he  borde r l ine  
of t he  organic  a n d  aqueous  phase  whi le  s t and ing .  

The  c rys ta l s  are t h e n  cen t r i fuged  or f i l tered b y  suc t ion  
t h r o u g h  a f ine q u a l i t y  f i l te r  p a p e r  and  washed  w i t h  
d is t i l led  water .  I f  r ec rys t a l l i za t ion  is needed,  t he  c rys ta l s  
are d issolved in smal l  a m o u n t s  of 0 . 1 M  Na2CO a and  5 
vo lumes  of e t h y l  ace ta te -g lac ia l  acet ic  acid (3:1) are 
added.  Af te r  m i x i n g  w i t h  10 vo lumes  of d is t i l led  wa te r  
h e m e  crys ta l l izes  again.  I n  general ,  r ec rys t a l l i za t ion  is no t  
needed,  since a f te r  t h e  s imple  i so la t ion  p rocedure  prac-  
t i ca l ly  no r a d i o a c t i v i t y  can  be m e a s u r e d  in t h e  h e m e  
f rac t ion  of a h e m o g l o b i n  so lu t ion  c o n t a m i n a t e d  b y  
inorganic  59Fe (10 ~ c p m / m l  blood).  The  p rocedure  can  
also be  car r ied  ou t  on  a large  scale. 

The  yie ld  of t h e  m e t h o d  - checked  b y  ~gFe-labelled 
h e m e  - is 80 -85%.  The  same p rocedure  can  be  a d a p t e d  
for p r o t o p o r p h y r i n  p r epa ra t i on .  I f  pro topophyr i I1  and  
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he ine  are to  be  separa ted ,  h e m e  can  be e x t r a c t e d  f rom t h e  
e thy l  ace ta te -g lac ia l  acet ic  ac id  (3:1) phase  b y  15% HC1. 
The  p r o t o p o r p h y r i n - f r e e  h e m e  can  be  c rys ta l l ized  f rom 
th i s  so lu t ion  in t he  m a n n e r  descr ibed  above  a f t e r  neu t r a l -  
i za t ion  a n d  s h a k i n g  i n to  an  e t h y l  ace ta te -g lac ia l  acet ic  
acid (3:1) phase .  

I n  conclusion,  t he  p rocedure  descr ibed  above  is su i t ab le  
for t he  i so la t ion  of t he  f inal  p r o d u c t  of b o t h  h e m e  an d  
p r o t o p o r p h y r i n  syn thes i s  5. 

Zusammen/assung. Neues  V e r f a h r e n  fiir H / im- I so l i e rung  
d u r c h  Ace ton-F / i l l ung :  L 6 s u n g  in Ae thy l ace t a t -E i se s s ig  
u n d  Auskr i s ta l l i s i e ren  m i t  Wasse rzugabe .  

A. EGYED 
Department o~ Cell Metabolism, 
National Institute o/ Haematology and Blood 
Trans/usion, 
Dar6czi ut. 2d, Budapest X I  (Hungary), 
23 May 1972. 

Membrana testaeea: A Support for Organ Cultures 

Organ -cu l t u r e  m e t h o d  is a powerfu l  tool  for biological  
i nves t i ga t i ons  a n d  so i t  has  been  ex t ens ive ly  used in 
severa l  f ields (e.g. embryo logy ,  genet ics ,  cancer  research)  1. 
The  usefulness  of th i s  m e t h o d o l o g y  is l a rge ly  d e p e n d e n t  
upon  m a n y  fac tors  such  as compos i t i on  of n u t r i t i o n a l  
media ,  n a t u r e  of suppor t s .  As concerns  t he  suppor t ,  t h e  
v i te l l ine  membrane . (VM)  is t he  m o s t  f r e q u e n t l y  emp loyed  
one, since i t  favors  adhes iv i ty ,  f l a t t e n i n g  a n d  n u t r i t i o n  
of t he  e x p l a n t s  ~. On t he  o the r  hand ,  i t s  p r e p a r a t i o n  is 
d i f f icul t  a n d  t i m e  consuming .  The  research  for suppor t s  
is the re fo re  adv isab le .  

W e  h a v e  obse rved  t h a t  t h e  m e m b r a n a  t e s t acea  (MT), a 
p ro t e inaceous  f r a m e w o r k  p laced  inside t h e  egg-shell  a, 
p rov ides  a n a t u r a l  s u p p o r t  as well  and  easier  to  h a n d l e  
t h a n  the  VM. 

MT is r e m o v e d  u n d e r  s ter i le  cond i t ions  f rom un-  
i n c u b a t e d  eggs, r insed  in Tyrode ' s ,  cu t  in  sma l l  pieces an d  
t h e n  p laced  u p o n  t h e  solid media .  N u t r i e n t  m e d i u m  
cons is ted  of : 6 d rops  gelose 1% in Gey fluid, 3 d rops  ch ick  
e m b r y o  e x t r a c t  (Difco; 50% in Tyrode ' s ) ,  3 d rops  ch icken  
se rum (Difco), a n d  T y r o d e ' s  c o u t a i n i n g  penic i l l in  1 d rop  4. 
Lung,  l iver  s tomach ,  in tes t iue ,  hea r t ,  skin,  k idney,  l imb  
b u d  r u d i m e n t s  r e m o v e d  f rom 6 -7 -day-o ld  chi~k e m b r y o s  
h a v e  been  e x a m i n e d  b o t h  upon  MT a n d  VM. Cul tures  
were i n c u b a t e d  a t  37 ~ f ixed in Bou in  f lu id ;  ser ia l  sec- 
t ions  were cu t  a t  8 + 10 ~m an d  s t a ined  w i t h  h e m a t o -  
xyl in-eos in .  

The  d i f fe ren t  anlages  undergo  a fa i r ly  good m o r p h o -  
genesis an d  d i f f e r en t i a t i on  over  t h e  MT (Figures  1-4).  
As shown  in  F igures  i a n d  2, a d h e s i v i t y  to  the  MT is v e r y  
good. Morpho logy  of those  p a r t s  which  d i rec t ly  res t  upon  
th i s  s u p p o r t  is m u c h  b e t t e r  wheu  c o m p a r e d  w i t h  t h e  VM. 
One can  the re fore  conc lude  t h a n  n u t r i t i o n  of exp l an t s  is 
poss ible  t h r o u g h  the  MT a n d  occurs  a t  a v e r y  good r a t e  5. 

Riassunto. ~ s t a to  d i m o s t r a t o  c h e l a  m e m b r a n a  t e s t a -  
cea cost i tu isce  u n  s u b s t r a t o  idoneo e di agevole  p repa ra -  
zione pe r  cu l tu re  organot ip iche .  

M. A. BODO a n d  P. CARINCI 

Istituto di Istologia ed Embriologia generale, 
Via del Giochetto, 1-06700 Perugia (Italy), 
2 May 7972. 

Fig. 1.6-day lung rudiment after 5 days of incubation. Note the ad- 
hesivityofthemesenchymeover tbemembranatestacea(MT). • 1,500. 
Fig. 2. 7-day stomach rudiment after 4 days in culture. • 1,500. 
Fig. 3.6-day intestine rudiment after 4 days of incubation. • 1,500. 
Fig. 4. 6-day liver rudiment maintained in culture for 5 days. Note the 
well preserved structure of epithelial cords. • 1,500. 
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Zur Best irnmung der Katalaseaktivitiit in Bodenproben 

Die B e s t i m m u n g  der  A k t i v i t ~ t  mikrob ie l l  geb i lde te r  
E n z y m e  im B o d e n  is1" ein h/ iufig a n g e w e n d e t e s  V e r f a h r e n  
zur  Cha rak t e r i s i e rung  der  b io logischen  Ak t iv i tA t  des Bo- 
dens  1, 2. Es  muss  j e d o c h  fes tges te l l t  werdeu,  dass  ftir viele 
in te ress ie rende  E n z y m e  ke ine  gee igne ten  M e t h o d e n  be- 
sch r i eben  s ind,  die ih re  A k t i v i t ~ t s b e s f i m m u n g  im B o d e n  
erm6gl ichen .  

Die Kata lase ,  ein we l t  ve rb re i t e t e s  E n z y m ,  das  die 
S p a l t u n g  y o n  Wasse r s to f fpe roxyd  in Wasse r  u n d  Sauer-  
s toff  ka ta lys ie r t ,  k a n n  zwar  r ech t  g u t  t iber  die spek t ra l -  
p h o t o m e t r i s c h e  u n d  t i t r i m e t r i s c h e  B e s t i m m u n g  des Sub-  
s t r a t v e r b r a u c h e s  u n t e r s u c h t  werden  3, doeh  s ind  be ide  
M e t h o d e n  n i c h t  a n w e n d b a r ,  w e n n  die Akt ivi t~t t  des E n -  
zymes  ill B o d e n p r o b e n  gemessen  werden  soll, da  in  d iesem 


