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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 .  
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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. 
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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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Since we can assume t h a t  the  depolar iza t ion  phase  of 
m e m b r a n e  is due to the  p e n e t r a t i o n  of sod ium ions inside 
the  fibre, if t he  pe rmeab i l i ty  to po t a s s ium and  chlor ine 
is nil when  the  depolar izat ion r a t e  is m a x i m u m ,  the  
equa t ion  of HODGKIN and HUXLEY 8 becomes :  

al lowing the  calculat ion of gNa. 
Using a capac i ty  value, C,,,, of 3.8 ,uF, a m a x i m u m  de- 

polar izat ion rate,  Vd, of 790 V/sec (V = - -55  m V  = m e m -  
brane  po ten t i a l ;  VNa = + 30 mV = equi l ibr ium po ten -  
tial for [Na+]) a m e a n  value  of m a x i m u m  sod ium con- 

duc tance ,  gxa,  of 35.3 4 -18 .8  m m h o / c m  2 at  38°C is 
ob ta ined .  

Such a va lue  is in good ag reemen t  w i th  t h a t  d e t e r m i n e d  
in t he  g ian t  axon  of Lol igo  ~, b u t  the re  are no data ,  in the  
l i tera ture ,  al lowing a compar i son  wi th  the  s t r i a ted  muscle  
of mammal s .  

Seven fibre data of guinea-pig muscle at 38°C. Bottom ~ means 
and standard deviations 

1 ~ = ] / r  m ~ra ~o Rra C m 
2 ~/;m "~ I I  [ r  i (/*F/ 

(D) (ram) (msee) (/z) (~Q em ~) em 2) 

4.65 × 10 s 0.8 2 18.4 860 2.32 
5.10 × 10 ~ 0.67 2 16.2 633 3.15 
4.50 × 105 0.56 3.75 15.7 500 7.5 
4.30 x 105 0.68 4.1 17.7 648 6.33 
4.55 × 105 0.76 2.3 18.2 792 2.9 
6.00 x 10 ~ 0.7 1.25 15.2 800 1.56 
6.70 x 10 a 0.78 2.9 15.2 1000 2.9 

5.11 x 10 s 0.707 2.61 16.6 747.4 3.8 
± 0.83 x 10 a ± 0.076 4- 0.94 4- 1.3 :~ 152 i 2.0 

lOmsec 
R i a s s u n t o .  Nella singola f ibra  muscola re  di cavia  a 

38°C sono s t a t e  de t e rmina te ,  app l i cando  la <,square 
pulse analysis>~, la res is tenza,  la cos tan te  di t empo ,  la 
cos tan te  di spazio e la capac i tg  della m e m b r a n a  a r iposo.  

s t a to  inol t re  possibile calcolare la mas s i ma  c o n d u t t a n z a  
per  il sodio, gxa,  che ~ r i su l ta ta  di 35,3 m m h o / c m  2 
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Eleetrotonic potential changes (lower traces in each record) for three 
different current intensities (top traces) in the same muscle fibre. 

Electrode separation : A = 50/~, B = 530/~. 
s A. L. HODGKIN and A. F. HUXLEY, J. Physiol. 117, 500 (1952). 
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On the Use  of P h o s p h a m i d o n  I for Eradicat ion  of 
Fresh  Water  Fish Predators  

The impor t ance  of d iscover ing specific chemicals  which  
would help  in e rad ica t ing  u n w a n t e d  and  ha rmfu l  fauna  
f rom fish nurse ry  and  rear ing  ponds ,  w i thou t  caus ing dam-  
age to  t he  fish being reared,  c anno t  be ove r - emphas i zed  2. 
The au thors  have  conduc t ed  expe r imen t s  w i t h  a n u m b e r  
of poisons wi th  a v iew to  e rad ica t ing  p r e d a t o r y  insects  
and  ha rmfu l  or p r e d a t o r y  fish c o m m o n l y  found  in Ind ian  
f resh-wate r  reservoirs  in which prof i tab le  carps  are be ing 
reared.  The p resen t  r epo r t  deals w i th  the  resul ts  ob ta ined  
b y  expe r imen t s  wi th  a water-soluble ,  recent ,  sys temic  
insecticide,  p h o s p h a m i d o n  (2-ch loro-2-d ie thy lcarbamoyl -  
1 -me thy lv iny l -d ime thy l  phospha te ) ,  which  p romises  to  be 
highly  useful for the  purpose  in view. 

The poison was t r ied  on a n u m b e r  of carps  (fry and  
fingerlings),  p r e d a t o r y  fishes (of d i f fe rent  age) and  aqua t ic  
p r e d a t o r y  insects.  E x p e r i m e n t s  were carr ied out  in t he  

l abo ra to ry  a t  room t e m p e r a t u r e  (about  26-33.5°C) in 
b a t t e r y  jars  in which,  as a rule, five t e s t  an imals  were 
kep t  in 8 1 of w a t e r  con ta in ing  d i f fe ren t  quan t i t i e s  of the  
insect ic ide  for a m a x i m u m  per iod of 168 h dur ing  which  
no art i f icial  ae ra t ion  was made ,  nor  a n y  food suppl ied.  
Severa l  r epe t i t ions  were made  of each exper imen t ,  which  
was  inva r i ab ly  accompan ied  by  a cont ro l  in which  the  
same n u m b e r  of t e s t  animals ,  of the  same species and  of 
a b o u t  the  same age and  size, were kep t  in t he  same 
q u a n t i t y  of water ,  b u t  w i t h o u t  poison. 

The  Table  gives t he  m i n i m u m  le thal  doses of p h o s p h a -  
midon  in p p m  which  caused comple te  or  near  comple te  
m o r t a l i t y  of only  the  more  i m p o r t a n t  an imals  exper i -  
m e n t e d  u p o n  wi th in  the  m a x i m u m  e x p e r i m e n t a l  t ime.  

1 Prepared and sold under the name of 'Dimecron 100' by Ciba 
Basel, (Switzerland). 

2 JOH~ F. LEs VEAux, Progr. Fish Culturist 21, 99 (1959). 


