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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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Fig. 2 H. LINEWEAVER and D. BURK, J. Am, chem. Soe. 56, 658 {1934). 

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. 

x G. JXGERS'rEN, Zool. Bidr. Uppsala 22, 61 (1943). 
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males which  have  laid m a n y  fertil ized eggs. The sperms  
canno t  be found at  all in some old females (Figure 4). 

DE BEAUCHAMP 2 showed  in 1910 t h a t  D. conklini 
(which is now ident i f ied  wi th  D. apatris) can reproduce  by  

pa r thenogenes i s ;  HARTMANN 3 also ob ta ined  the  same re- 
sul ts  in th i s  species. No p a r t h en o g en e t i c  d e v e l o p m e n t  has  
been  o b t a i n e d  in our s t r a ins  in h u n d r e d s  of essays con- 
s is t ing in the  ear ly  r emo v a l  of the  male  pa r tne r .  

I t  appears ,  however ,  t h a t  a few of t he  numerous  un-  
fert i l ized eggs t h a t  are laid b y  old female ind iv idua ls  have  
a chance  to develop  p a r t h e n o g e n e t i c a l l y  because  t h e y  have  
a genet ic  t e n d e n c y  to p a r t h e n o g e n e t i c  r ep roduc t ion .  I t  is 
therefore  reasonable  to  assume t h a t  p a r t h en o g en e t i c  
s t ra ins  can or iginate  f rom such eggs laid by  old females.  

Riassunto. La f emmina  di D. apatris 6 f econda ta  con un 
numero  di spermi  spesso insuff ic iente  per  t u t t e  le uova  
che pu6 p rodur re  d u r a n t e  la sua es is tenza,  per  cui le 
feminine  vecchie depongono  uova  non feconda te  che de-  
generano a s tadi  di sv i luppo diversi .  Ques ta  pu6 essere la 
eausa del l ' insorgenza  di ceppi  par tenogene t ic i .  

RENATA ZUNARELLI VANDINI 

Istituto di Zoologia deU'Universitdt di Modena (Italy), 
January 15, 1965. 

Fig. 3. Adult female: only a few sperms are left. 

Fig. 4. Old female: all the sperms were utilized. 
c, capsule; fe, female embryo; m, male; o, ovary; s, sperms. 

P. DE BEAUCHAMP, C.r. Aead. Sei. 50, 739 (1910), 
1~ M. HARTMANN, Allgemeine Biologie, 2. Aufl. (.lena 1933). 

M e m b r a n e  C o n s t a n t s  a n d  S o d i u m  C o n d u c t a n c e  
of  a S i n g l e  M u s c l e  F i b r e  a 

Previous  resul ts  2 suppo r t  the  va l id i ty  of ' ionic t heo ry '  
for the  muscle  fibre of m a m m a l s  and  suggest  t h a t  the 
depolar iza t ion  is due to  an increase of sod ium permea-  
bili ty.  

The a im of the  p re sen t  research was  to measure  the  
m e m b r a n e  electr ical  cons t an t s  of the  single muscle  fibre 
and to calcula te  its sod ium conduc tance :  the  l a t t e r  was 
ach ieved  wi th  t h e  resul ts  prev ious ly  obtained~.  

E x p e r i m e n t s  were carr ied out  on the  obl iquus  ab- 
dominis  in te rnus  muscle of the  guinea-pig,  s epa ra ted  in a 
th in  layer  and  kep t  in a Tyrode  solut ion (aerated wi th  02 
and CO~) at  38°C. The m e m b r a n e  cons t an t s  of a single 
muscle f ibre were d e t e r m i n e d  by  the  m e t h o d  of ' square  
pulse analys is  'a, wi th  two  in t racel lu lar  glass e lect rodes:  a 
rec tangula r  cu r r en t  pulse  was sent  t h rough  a single fibre 
wi th  one microelect rode,  while  the  second,  inser ted  a t  a 
d is tance  of 50 p and  la ter  m o v e d  to a d i s tance  of 500 p and 
250 p f rom the  first  along the  ma jo r  axis of the  fibre, 
recorded the  m e m b r a n e  po ten t i a l  changes  ; a doub le -beam 
oscilloscope was used, the  m e m b r a n e  po ten t ia l s  being re- 
corded by  one t race  and  the  cu r ren t  mon i to red  by  the  
second channel .  

An example  of records ob ta ined  is given in the  Figure 
showing the  e lec t ro tonic  po ten t i a l  changes  due to three  
different  cu r r en t  in tens i t ies :  app ly ing  the  cable t heo ry  
(HoDGK~N and  RUSHTON 5) to  the  expe r imen ta l  da ta ,  t he  
potent ia l  changes,  E, are re la ted  to  the  s t e ady  current ,  [,  
by the  following equa t ion :  

21 i ~/rm r i e x p [ - -  [/rm/riX ] E = j 

where x = microelectrode separa t ion ;  r m = t r ansve r se  re- 
s is tance of uni t  length  of m e m b r a n e ;  r i = in te rna l  
longi tudinal  res is tance per  uni t  l eng th  of fibre. 

i ' lo t t ing  '[, I fir m ri, on a logar i thmic  scale, aga ins t  t h e  

in tere lect rode dis tance x, the  value of x/z I Vrm r i at  t he  
zero d is tance  may  be ob ta ined  graphica l ly ;  2, the  space  
cons tant ,  was calculated f rom the  same plot ,  measur ing  
the  d is tance  of the  e lect rotonic  po ten t i a l  d rop  to l / e ;  the  
value of 125 .Q was used for Ri, m y o p l a s m  res i s tancee ;  
finally, rm, the  t ime cons t an t  of the  membrane ,  was  ob-  
ta ined  from records, measur ing  the  t ime t a k e n  for t he  
potent ia l  to rise to 83% of its m a x i m u m  s t e a d y  value.  

The results  are given in the  Table,  where  d a t a  o b t a i n ed  
for seven different  sets of m e a s u r e m e n t s  are summar ized ,  
each exper imen t  being pe r fo rmed  on the  same muscle  
fibre: these d a t a  character ize  t h e  electr ical  p roper t ies  of 
the  rest ing fibre. 

Comparing resul ts  from h u m a n  in tercos ta l  muscles  7 and  
cat  tenuiss imus 6 i t  is clear t h a t  for the  guinea-pig  the  
memb ran e  res is tance is lower, while the  capac i ty  is t he  
same (C m = rm/R m = 3.8 z[z 2 pF/cm~). 
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