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F r o m  these  p re l iminary  expe r imen t s  we concIude t h a t  
mouse  per i toneal  macrophages  have  in the i r  cy top lasm 
contrac t i le  e lements  resembl ing  smoo th  muscle,  which  can 
be visual ized by  immunof luo rescen t  s ta in ing wi th  ant i -  
smoo th  muscle myos in  and ant i -ac t in ,  bu t  only af ter  
me thano l  f ixat ion of the  cells. Unf ixed  macrophages  
canno t  be s ta ined  wi th  these  ant isera .  The granular  fluo- 
rescence seen af ter  p ro longed  exposure  of cu l tured  
macrophages  to  specific as well as non-specif ic  Ilnorescei- 

na t ed  ant i sera  is due to p inocy to t ic  up take  of the  labeled 
globulin. I t  was no ted  t h a t  the  an t ibodies  d i rec ted  
agains t  contract i le  p ro te ins  will no t  in terfere  wi th  the  
normal  a t t a c h m e n t  and  r e t en t ion  of the  macrophages  on 
the  glass surface. Since th is  a t t a c h m e n t  is d e p e n d e n t  on 
the  mot i l i ty  of the  macrophage ,  one can conclude t h a t  
the  cont rac t i le  e lements  are no t  inac t iva ted  by  the  ant i -  
sera and,  probably ,  are no t  localized in t he  ex te rna l  
layer  of the  cell membrane .  Mo v emen t  m a y  be caused by  
cy toplasmic  fibrils which  can be s ta ined  by  specific 
an t i se ra  only af ter  t he  in tegr i ty  of the  cell m e m b r a n e  has 
been des t royed  by  f ixat ion.  

Zusammen/assung. Im  Cytoplasma yon  Makrophagen  
aus der  Peri tonealf l i iss igkei t  yon M/iusen f inden sich 
kont rak t i le  Elemente ,  die mi t  f luoreszenzmarkier ten  
Ant ik6rpern  gegen Myosin g la t te r  Muskeln und  gegen 
Akt in  nachzuweisen  sind.  
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Fig. 2. Unfixed mouse macrophages after 16 h incubation with Iluor- 
eseeinated non-specific ~-globulin: fluorescence of pinocytotic va- 
cuoles. • 1,000. 
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In  v i t r o  F o r m a t i o n  of Ca lc i t e  C o n c r e t i o n s  

The fo rma t ion  of calcite (CaCOs) by  l iving organisms 
has  been  the  subjec t  of m a n y  inves t iga t ions  1-3. Few 
repor t s  have  appeared  which  enable  us to  judge how 
biological forms of calcite in coccoliths,  foramini fe ra  
deposi ts ,  u r inary  and  pancrea t ic  calculi, and  mul luscan  
shells, can be formed wi th  such h igh  degree of organiza t ion  
f rom b o t h  crysta l l i tes  and organic m a t t e r  1. L a b o r a t o r y  
m e t h o d s  for growing calcite succeeded to  grow reasonable  
sizes of calcite single crystals~, 5. A t t e m p t s  to grow 
s t ruc tu red  art if icial  concret ions  s imilar  to those  formed in 
nature ,  me t  so far wi th  l i t t le  success. This repor t  describes,  
for t he  f i rs t  t ime,  the  condi t ions  by  which we were able to  
grow calcite concret ions  in vi tro,  hav ing  s imi lar i ty  in 
a rch i tec ture  and organizat ion to  coccol i ths  and chambered  
tes ts  of foraminifera .  

Calcite was grown in a gel s y s t em from in te rac t ion  
be tween  calcium chloride and a m m o n i u m  carbonate .  The 
theory  of crys ta l l iza t ion  in gel, s t ruc ture  of the  get, 
mechan i sm of nuclea t ion  and  qua l i ty  of crysta ls  are well- 
known f rom the  work  of HENISCH 6. In  th is  work,  the  
g rowth  med i u m was p repared  f rom purif ied calfskin 
gelat in  (E as t man  Kodak).  55 g of gelat in  were dissolved 
in 1 1 of bi-dist i l led wa te r  by  gent le  heat ing.  The solut ion 
was cooled and  1 ml  of fo rma ldehyde  solut ion (37%) was 
added.  The p H  of the  gel was 4.7. Slow diffusion of the  
reac t ing  ions was achieved by carefully layer ing 10 ml  of 
calcium chloride d ihydra t e  solut ion (10 mg/ml)  a t  the  
top  of the  gelat in gel. At  the  o ther  end of the  gel surface, 
40 ml  of a m m o n i u m  ca rbona te  solut ion (6.5 mg/ml) were 
added  (Figure 1). The growth  med i u m was incuba ted  in 
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Fig. 1. Calcite growth in tubes with flitted disks. 
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Fig. 2. Different forms of calcite concretions grown in vitro ( • 125). 
A), B) and C) calcite grown in gelatin gel system containing formal- 
dehyde; D) calcite grown in gelatin gel system in the absence of 
formaldehyde; E) individual cMcite crystals obtained with a 5-fold 
increase of calcium and carbonate iotas. 
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t h e  d a r k  a t  25 ~ for  30 days.  Calc ium c a r b o n a t e  o b t a i n e d  
f rom th i s  r eac t ion  was s epa ra t ed  f rom the  gel m e d i u m  
a n d  ident i f ied  phys ico -chemica l ly  as calci te  b y  i ts  solubil-  
i ty  in HC1, b y  IR- s p ee t ro s co p y  an d  b y  d i f f e ren t i a l  t h e r m a l  
analysis .  Compar i son  w i t h  k n o w n  calci te  c rys ta l s  pro- 
v ided  conf i rma t ion .  

The  microscopic  e x a m i n a t i o n  of calci te  in  polar ized  l igh t  
revea led  a n  e x t r a o r d i n a r y  a r c h i t e c t u r a l  bui ld up  of smal l  
d i sc re te  c rys ta l l i t es  of calcite.  F igure  2 shows t h e  t y p e  of 
concre t ions  o b t a i n e d  in t h e  gel sys tem.  A) an d  B) show 
' b a s k e t '  shaped,  an d  C) e l l ip t ica l  shaped  s t r u c t u r e s  
s imi la r  to  c e r t a i n  types  of coccol i ths  desc r ibed  in t he  
l i t e r a t u r e  7, w i t h  t h e  excep t ion  t h a t  these  fo rms  are  
larger  in  size ( ranging  f rom 100 to 400 ~m). If  fo rmalde-  
h y d e  was r emo v ed  f rom t h e  ge la t in  med i u m,  we o b t a i n e d  
forms s imi lar  to  some calcif ied t e s t s  r epo r t ed  i n  foramini -  
fera  species 7 (F igure  2, D). The  size of these  m i n e r a l  
depos i t s  p e r m i t t e d  de ta i led  s t u d y  of t h e  surface u n d e r  t he  
opt ica l  microscope an d  showed side b y  side agg rega t ion  of 
s ingle c rys ta l  uni ts .  I n  s epa ra t e  g r o w t h  ex p e r i men t s ,  
we s tud ied  t h e  effect  of h ighe r  c o n c e n t r a t i o n  of t he  
r eac t ing  ions. I t  was  found  t h a t ,  w h e n  t h e  c o n c e n t r a t i o n  
of b o t h  Calcium chlor ide  a n d  A m m o n i u m  c a r b o n a t e  was 
increased 5 t i m e s  to 50 m g / m l  for ca lc ium chlor ide  a n d  
32.5 m g / m l  for a m m o n i u m  ca rbona te ,  these  forms 
d i sappea red  comple te ly  an d  sepa ra te  depos i t s  of i nd iv idua l  
c rys ta l s  of calci te  were fo rmed  (Figure  2, E).  

W e  descr ibe  t h i s  f i nd ing  in v iew of ear l ier  repor t s  t h a t  
t h e  p r o d u c t i o n  of h igh ly  s t r u c t u r e d  calci te  b y  l iv ing  
organism7,  s m u s t  imp ly  some measures  of b iological  
control .  I n  v iew of these  in v i t r o  f indings ,  we feel t h a t  
t h e  f o r m a t i o n  of calci te  an d  i ts  concre t ions  in  n a t u r e  is no t  
d i rec t ly  con t ro l led  b y  t h e  cell. I t  is s imply  a chemica l  
e v e n t  d i c t a t e d  an d  governed  b y  b o t h  t h e  d i f fus ion 
k ine t ics  an d  t h e  e n v i r o n m e n t a l  condi t ions .  The  ge la t in  
s u b s t r a t e  descr ibed  in th i s  s t u d y  is h igh ly  i nvo lved  ill t h e  
calc i f icat ion process. I t  se rved  as a f avourab l e  organic  
m a t r i x  con t ro l l ing  nuc lea t ion ,  g rowth  a n d  o r i e n t a t i o n  of 
ca lc ium c a r b o n a t e  crystal l i tes .  The  p rope r  u n d e r s t a n d i n g  
of these  cond i t ions  will offer new poss ib i l i t ies  oi h o w a 
l iv ing  o rgan i sm m a n u f a c t u r e s  h a r d  s t r u c t u r e s  L 

Rdsumd. Des concr6t ions  de calci te  i d e n t i q u e s  ~ celles 
p rodu i t e s  p a r  des o rgan ismes  v i v a n t s  o n t  6t6 d6velopp4es  
dons  u n  gel de g61atine. La  m 6 t h o d e  d6cr i te  offre une  
ma t r i c e  o rgan ique  ad6qua t e  qui  p e r m e t  de contr61er la 
nucl6a t ion ,  la croissance et  l ' o r i e n t a t i o n  des c r i s t aux  de 
calci te  dons  ces s t ruc tu re s  organis6es.  
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Restorat ive  Effect of Cyclic AMP on the Bioelectric Processes  of Calc ium Deprived Ganglia 

I t  has  been  obse rved  t h a t  cyclic A M P  m a y  res tore  t h e  
exc i t ab i l i t y  of Ca2+-deprived ne rve  t i ssue  1-~. The  effects 
of cyclic A M P  on some bioelect r ic  processes of Ca ~+- 
dep r ived  gang l i a  of t he  cockroach  a n d  t he  frog h a v e  been  
a sce r t a ined  in t he  p re sen t  s t u d y  in  order  to  gain  some 
ins igh t  in to  the  m e c h a n i s m  of ac t ion  of cyclic AMP. The  
resul ts  seem to suggest  t h a t  one of t h e  molecula r  mech-  
an i sms  t h r o u g h  wh ich  cyclic A M P  m a y  res tore  t i ssue  
exc i t ab i l i ty  in genera t ion  of h y p e r p o l a r i z a t i o n  t h r o u g h  
p r o m o t i o n  of t r a n s m e m b r a n e  t r a n s p o r t  of Ca 2+. 

Methods. Bioelect r ic  processes h a v e  been  recorded 
f rom t h e  a b d o m i n a l  gangl ia  of t h e  cockroach  fol lowing 
t h e  m e t h o d s  of SPIRA et  al. ~ an d  t h e  p a r a v e r t e b r a l  
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