
15. VII. 1965 Brevi comunicazioni - Brief Reports 387 

p h o s p h o r u s  was e s t i m a t e d  in t e r m s  of P205 b y  t he  v a n a d o -  
m o l y b d a t e  m e t h o d  6 in a K l e t t  pho toe lec t r i c  co lor imete r  
us ing  420 m/~ fil ter.  The  re su l t s  (Table  I) showed  t h a t  sig- 
n i f i c an t  i n h i b i t i o n  of phospha t e -d i s so lv ing  a c t i v i t y  h a d  
occu r red  w i t h  r e g a r d  to  two  of t he  four  b a c t e r i a  t e s t ed  in 
t he  p r e s e n t  s tudy .  Howeve r ,  i n t e re s t ing ly  enough ,  i t  was  
found  t h a t  CephaIosporium sp. a lone  (in con t ro l  series) 
h a d  re leased  as  m u c h  p h o s p h o r u s  as t he  i n d i v i d u a l  bac-  
t e r i a  did.  Some  soil  fungi  are  k n o w n  to  sotubil ize phos -  
p h a t e s  7. Never the less ,  i t  was  cons idered  i m p o r t a n t  to  ex- 
t e n d  t h e  s t u d y  to  d e t e r m i n e  t h e  phospha te -d i s so lv ing  
a b i l i t y  of t he  fung i  occu r r ing  on  t he  surface of nodules .  
T h e  resu l t s  of such  a s t u d y  (Table  I I )  conf i rmed  n o t  on ly  
t he  ab i l i t y  of Cephalosporium sp. to  solubil ize p h o s p h a t e  
b u t  also i nd i ca t ed  t h a t  a l l  t h e  four  fungi  t e s ted  h a d  the  
same  p r o p e r t y .  N o t e w o r t h y  was t he  fac t  t h a t  Penicillium 
sp. re leased t h e  m a x i m u m  a m o u n t  of phosphorus ,  a m o u n t -  
ing to  n e a r l y  four  t imes  t h a t  of i n d i v i d u a l  bacter ia .  Since 
the  n u m b e r  a n d  d e n s i t y  of nodu les  are g rea t ly  s t i m u l a t e d  
b y  p h o s p h o r u s  s, t h e  resu l t s  of t he  p re sen t  s t u d y  ind ica te  
the  role of n o d u l a r  surface  fungi  as p r o b a b l e  agents  in  t he  
mob i l i za t i on  of p h o s p h a t e s  in s i tu  f rom t he  soil in to  the  
nodules  9. 

Zusammen/assung. Es wi rd  nachgewiesen ,  dass  a n  den  
XVurzelkn611chen yon  L e g u m i n o s e n  Sch immelp i l ze  vor-  
k o m m e n ,  die C a l c i u m p h o s p h a t  a b b a u e n  u n d  o f fenbar  die 
B i t d u n g  de r  \ V u r z e l k n 6 t c h e n  se lber  f6rdern .  
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Stud ie s  on  the  Kinet ic  of A lka l ine  P h o s p h a t a s e  
R e a c t i o n  in Ehr l i ch  A s c i t e s  T u m o u r  Ce l l s  w i t h  

the  U s e  of In ter f eren ce  M i c r o s c o p y  

T h e  use  of i n t e r f e rence  mic roscopy  in  e n z y m e  h is to-  
c h e m i s t r y  was p r e s e n t e d  b y  DAVIES e t  al. 1, BARTER et  
al. ~, a n d  CASSELMAN 3, who e s t i m a t e d  q u a n t i t a t i v e l y  
a lka l ine  p h o s p h a t a s e  a c t i v i t y  in  k i d n e y  a n d  in tes t ine  
b r u s h  border .  T h e  m e t h o d  is ba sed  o n  the  m e a s u r e m e n t  
of t h e  increase  of t he  op t i ca l  p a t h  di f ference (OPD) 
du r ing  i n c u b a t i o n  of t he  t i ssue  in Gomor i ' s  m e d i u m  for 
a lka l ine  p h o s p h a t a s e .  T h e  e n z y m a t i c  a c t i v i t y  can  be ex- 
pressed  as a n  increase  of O P D  per  u n i t  of t ime,  which  
reflects  t h e  p r e c i p i t a t i o n  r a t e  of ca l c ium p h o s p h a t e  due 
to e n z y m a t i c  ac t ion .  

I n  t he  p r e s e n t  work  th i s  m e t h o d  was  app l ied  to smears  
of cells w i t h  a low a lka l ine  p h o s p h a t a s e  ac t iv i ty .  The  
Eh r l i ch  asci tes  t u m o u r  cells were  t a k e n  f rom mice 5 days  
af te r  i nocu la t ion .  The  smear s  were  m a d e  on  cover  slides 
5 × 4.5 c m  a n d  f ixed for  4 h in  cold ace tone .  T he  incuba -  
t ion  a n d  m e a s u r e m e n t s  were  ca r r i ed  o u t  in  t h e  mul t i -  
purpose  R o s E ' s  c h a m b e r  4. T h e  c h a m b e r  w i t h  t h e  smears  
on  i t s  u p p e r  cove r  s l ide was  filled w i t h  a n  i n c u b a t i o n  
m e d i u m  of t h e  fol lowing c o m p o s i t i o n :  sod ium /Lglycero- 
p h o s p h a t e  0.02Z¢/ (0 .2 -0 .002M) ,  CaC12 0 .04M,  MgCI~ 
0 .0053I ,  i n  0.0523/I b a r b i t u r a t e  buf fe r  p H  9.2 (8.8-9.6). 
OPD m e a s u r e m e n t s  were  p e r f o r m e d  w i t h  t h e  M P I  in te r -  
ference mic roscope  s,6. T e n  ceils chosen  a t  r a n d o m  were  
measu red  a t  15 ra in  in t e rva l s .  T h e  i n c u b a t i o n  l as ted  
45 rain,  because  w i t h i n  t h i s  pe r iod  t h e  O P D  increase  was 
p ropo r t i ona l  to  t h e  i n c u b a t i o n  t ime .  

Because  of a lower  p h o s p h a t a s e  a c t i v i t y  in  E h r l i ch  
ascites t u m o u r  cells t h a n  in b r u s h  border ,  t h e  e r ror  in 
m e a s u r e m e n t s  is r e l a t ive ly  h igher .  T he  l i m i t a t i o n  of t he  
error  was  o b t a i n e d  b y  O P D  m e a s u r e m e n t  of 10 cells in 
one field of v iew a n d  ge t t i ng  e v e n t u a l l y  t he  m e a n  va lue  
of t he  O P D  increase  pe r  cell pe r  15 rain.  Th i s  va lue  was 
t a k e n  as r e p r e s e n t i n g  t h e  e n z y m a t i c  a c t i v i t y  of a chosen  
group of cells in  a p a r t i c u l a r  i n c u b a t i o n  med ium.  Af te r  
45 ra in  i n c u b a t i o n ,  ca lc ium p h o s p h a t e  was r e m o v e d  f rom 

the  cells w i t h  b a r b i t u r a t e  buffer  a t  p H  6.8, t he  c h a m b e r  
was filled w i t h  a new i n c u b a t i o n  m e d i u m  a n d  t h e  r e a c t i o n  
was r epea ted .  O P D  of t he  s ame  cells was  m e a s u r e d  aga in .  
I t  was  found  t h a t  i n c u b a t i o n  r e p e a t e d  5 t imes  d id  n o t  
lower e n z y m a t i c  ac t iv i ty .  I n  o rde r  to  e s t a b l i s h  t h e  e f fec t  
of h y d r o g e n  ion c o n c e n t r a t i o n  o n  e n z y m a t i c  ac t i v i t y ,  t h e  
same  cells were measu red  in m e d i a  a t  d i f f e ren t  p H .  
I n c u b a t i o n  was r epea t ed  o n  t he  s ame  cells 4 or  5 t i m e s  
a n d  t he  f irst  and  the  las t  i n c u b a t i o n s  were p e r f o r m e d  a t  
the  same p H  to f ind ou t  w h e t h e r  t h e  e n z y m a t i c  a c t i v i t y  
was lowered du r ing  the  p rocedure  or  no t .  T h e  re su l t s  a re  
p resen ted  in Figure  1. At  p H  9.2 t he  e n z y m a t i c  a c t i v i t y  
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in d i f f e ren t  s u b s t r a t e  c o n c e n t r a t i o n s  was c o m p a r e d  b y  a 
m e t h o d  s imi la r  to  those  descr ibed  for e x a m i n a t i o n  of  p H  
effect.  These  resu l t s  are  p r e sen t ed  in F igu re  2. T h e  ave r -  
age va lue  of Michael is  c o n s t a n t  is 1 • 10 -8 ~. To e x a m i n e  
t h e  effect  of Mg++ ions, t he  O P D  increase  of the  s ame  
cells was compared  d u r i n g  i n c u b a t i o n  in  m e d i a  w i t h  and  
w i t h o u t  m a g n e s i u m  ions. C o n t r a r y  to t h e  p rope r t i e s  of 
a lka l ine  p h o s p h a t a s e  in  k i d n e y  b r u s h  border ,  15% ac- 
Liva tory  effect  was  n o t e d  s. 

As a p r e l imina ry  e x p e r i m e n t  for  f u r t h e r  s tud ies  o n  t h e  
effect  of d i f fe rent  f ixa t ives  o n  t he  e n z y m a t i c  ac t iv i ty ,  t he  
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in f luence  of f o rma t ine  was  e x a m i n e d .  T h e  i n c u b a t i o n  a n d  
m e a s u r e m e n t  of O P D  in  o p t i m a l  i n c u b a t i o n  m e d i u m  were 
p e r f o r m e d  a f t e r  o r d i n a r y  f i xa t i on  in  cold ace tone ,  a n d  
a f t e r  r e m o v a l  of t h e  ca lc ium p h o s p h a t e  the  c h a m b e r  was 
filled w i th  10% cold neu t r a l i zed  fo rma l ine  a n d  k e p t  in  a 
r e f r ige ra to r  a t  4°C for 2 h. T h e n  t h e  fo rma l ine  was r insed  
out ,  t h e  same  i n c u b a t i o n  m e d i u m  was  i n t roduced ,  a n d  
t h e  e n z y m a t i c  a c t i v i t y  of t h e  s a m e  cells was  measu red .  I t  
was  f o u n d  t h a t  t h e  a c t i v i t y  was  lowered  b y  a b o u t  5 5 %  
a f t e r  fo rma l ine  t r e a t m e n t .  

Zusammen[assung. Mit te l s  I n t e r f e r e n z m i k r o s k o p i e  
wurde  die P rAz ip i t a t i ons ra t e  des C a l c i u m p h o s p h a t s  in 
E h r l i c h  Asc i t e s -Tumorze l l en  gemessen  u n d  die ]3eein- 
f iussung  d e r  a lka l i s chen  P h o s p h a t a s e a k t i v i t / i t  d u t c h  di- 
verse  F a k t o r e n  u n t e r s u c h t .  
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A P o s s i b l e  W a y  of  O r i g i n  of  P a r t h e n o g e n e t i c  
S t r a i n s  of  Dinophilus apatris 

( :  D. gyrociliatus) 
Some fer t i l ized females  of Dinophilus apatris r ep roduce  

n o r m a l l y  d u r i n g  m o s t  of t h e i r  life, b u t  a t  t h e  end  of  t h e i r  
v i t a l  cycle t h e y  lay  eggs w h i c h  do n o t  deve lop  n o r m a l l y ,  
The  c l eavage  of such  eggs is a b n o r m a l  a n d  t h e y  d e g e n e r a t e  
in a sho r t  t ime,  l ike t he  eggs la id  b y  unfer t i l i zed  females.  
An  ana lys i s  of t h e  d e s t i n y  of s p e r m s  a f t e r  c o p u l a t i o n  was  
car r ied  o u t  in s t r a i n s  f rom the  L e g h o r n  A q u a r i u m ,  w h i c h  
were  b r ed  in t h e  l a b o r a t o r y  u n d e r  c o n s t a n t  e n v i r o n m e n t a l  
cond i t ions ,  in  o rder  to  k n o w  how such  d e g e n e r a t i n g  eggs 
or ig inate .  

JXGERSTEN 1 showed  t h a t  i n t e r n a l  f e r t i l i za t ion  occurs  
in D. apatris a f t e r  i n t r o d u c t i o n  of t h e  s p e r m s  t h r o u g h  t h e  
b o d y  wall  of t he  female  a n d  cal led i t  h y p o d e r m i c  fer t i l iza-  
t ion.  JXGERSTEN, however ,  d id  no t  i nves t i ga t e  t he  be-  
h a v i o u r  of t he  spe rms  a f t e r  t h e i r  i n t r o d u c t i o n  in to  t h e  
f emale ' s  body ,  The  h is to logica l  con t ro l  of m a n y  c a p s u l e s  
containing i nd iv idua l s  in  va r i ous  s tages  of d e v e l o p m e n t  
showed  t he  passage  of t h e  spe rms  f rom t h e  ma le  to  t h e  
female.  Such  a passage  occurs  i m m e d i a t e l y  a f t e r  h a t c h i n g  
when  t he  d e v e l o p m e n t  of t h e  female  is n o t  ye t  comple t ed .  

F igure  1 shows  the  sec t ion  of a capsu le  where  ma le  a n d  
female  e m b r y o s  are c o p u l a t i n g  a n d  t he  spe rms  are pass ing  
f rom the  male  to  t he  female.  The  h is to logica l  e x a m i n a t i o n  
of two h u n d r e d  females  a t  d i f f e ren t  ages showed  t h a t  
sperms ,  a f t e r  t he  coelomic  c a v i t y  ha s  been  reached ,  
g roup  a r o u n d  t he  gonad .  The  o v a r y  c a n  b e  well  iden t i f i ed  
also in v e r y  y o u n g  females  soon a f t e r  c o p u l a t i o n  h a s  
e n d e d  (Figure  2). A n  e v a l u a t i o n  of t he  n u m b e r  of male 
a n d  female  eggs p r o d u c e d  b y  i so la ted  a n d  fer t i l ized fe- 
males  d u r i n g  t h e i r  whole  life cycle s h o w e d  t h a t  a female  
is able  to  produce ,  on  t he  whole,  40~50 eggs as a m i n i m u m  
a n d  120-130 as a m a x i m u m .  The  n u m b e r  of sperms,  on  

the  c o n t r a r y ,  r anges  b e t w een  100 a n d  80. Th i s  is the  
r eason  w h y  some n o r m a l l y  prolif ic f emales  l ay  non-  
deve lop ing  eggs a t  t h e  end  of t h e i r  life. E v i d e n t l y  these  
females,  in  sp i te  of t h e  fac t  t h a t  t h e y  h a v e  f in i shed  t h e i r  
spe rm supply ,  c a r r y  on  t h e  p r o d u c t i o n  a n d  l ay ing  of eggs 
t h a t  r e m a i n  unfer t i l ized .  

Cytological  con t ro l  shows in fac t  t h a t  t h e  n u m b e r  of 
spe rms  is low (F igure  3) in  t h e  coe lomat i c  cav i t i es  of fe- 

Fig. 1. Fertilization: capsule with the female embryo and the male; 
fertilization has almost been completed by the male. 

Fig. 2. Young female: the sperms received from the male are ready 
for fertilization. 
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