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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 
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(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 

A.  FERRON1, D. BLANCHI, and  E. M. MEDA 

I s t i t u to  di F i s i o l o g i a  Generale dell '  Un ivers i tY ,  
T o r i n o  ( I ta l ia ) ,  M a r c h  1, 1965. 

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). 
9 A. L. HODGKZ~ and A. F. HUXLEY, J. Physiol. 116,449 (1952). 

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). 
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Minimum lethal doses of phosphamidon on test animals 

Name of test animal Average LD100  Average 
size (in time for 
(in mm) ppm) lethal action 

(in h) 

(a) Fishes : 

Labeo rokita (Ham.) 
fry 24.4 150 34.6 -101.7 
early fingerling 42.5 200 29.1 - 61.2 
late fingerling 87.1 250 13.8 -109.6 
Amphipnous cuchia (Ham.) 139.0 20 62.0 
Channa punctatus (BI.) 
fry 21.8 30 2.1 -135.6 
fingerling 43.2 40 4.9 - 52.9 
adult  108.0 50 70.5 
Nandus nandus (Ham.) 46.25 50 19.6 - 31.1 
Trichogaster /asciatus (BI. Sch n.) 
adult  66.1 50 51.7 - 72.2 
Anabas testudineus (B1.) adult  86.0 100 64.9 -138.25 
Heteropneustes /ossilis (BI.) 
fry 35.16 100 44.36-130.4 
fingerling 57.7 110 36.9 - 60.9 
Mystusvittatus (BI.) adult  59.9 125 42.25- 50.75 

(b) Insects: 

Dysticus sp. adult  10.25 2 93.3 -1 l 5.3 
Dragon-fly nymph 12.7 2 61.9 
Notonecta sp. adult  8.12 4 4.9 - 68.4 
Sphaerodema sp. adult  24.0 4 21.5 - 67.5 
Ranatra sp. adult  30.0 5 36.4 93.4 
Nepa sp. adult  18.2 5 14,75-134.75 
Bdostoma sp. adult  77.0 10 19.0 
Hydrophilus sp. adult  30.0 10 13.0 

T h e  r e s u l t s  c o n t r a d i c t  t h e  a s s e r t i o n  of  GANGULY a n d  
MITRA a, w h o  t h i n k  t h a t  e r a d i c a t i o n  o f  i n s e c t s  f r o m  n u r -  
s e r y  t a n k s  b y  t h e  u s e  o f  c h e m i c a l s  is n o t  pos s ib l e ,  a n d  t h a t  
t h e y  c a n  be  e l i m i n a t e d  o n l y  w i t h  t h e  h e l p  o f  s m a l l  m e s h  
d r a g  n e t s .  

T h e  r e s u l t s  g i v e n  in  t h e  T a b l e  a l so  s h o w  t h a t ,  wh i l e  
e v e n  t h e  y o u n g  s t a g e s  ( f ry  a n d  f i n g e r l i n g s )  of  t h e  c a r p  
Labeo d ie  in  1 5 0 - 2 5 0  p p m  o f  p h o s p h a m i d o n ,  t h e  p r e d a t o r y  
f i s h e s  Nandus,  Amphipnous ,  Channa ( f ry ,  f i n g e r l i n g  a n d  
a d u l t ) ,  a n d  Trichogaster 4 ( adu l t )  a r e  e r a d i c a t e d  in  50 p p m  
o r  less .  Heteropneustes ( f ry  a n d  f i n g e r l i n g )  a n d  A nabas a n d  
Mystus  ( a d u l t s )  d ie  in  a c o n c e n t r a t i o n  o f  1 0 0 - 1 2 5  p p m .  Al l  
i n s e c t  p r e d a t o r s  e x p e r i m e n t e d  u p o n  a r e  u n a b l e  t o  s u r v i v e  
e v e n  as  low a c o n c e n t r a t i o n  o f  t h e  p o i s o n  as  10 p p m  o r  
lower .  

I n  o t h e r  w o r d s ,  b y  u s i n g  a c o n c e n t r a t i o n  o f  10 p p m  of  
p h o s p h a m i d o n ,  i t  a p p e a r s  t h a t  m o s t  i n s e c t  p r e d a t o r s  c a n  
be  e r a d i c a t e d  f r o m  f l e s h - w a t e r  r e s e r v o i r s  w i t h o u t  a f f e c t -  
i n g  t h e  f i sh  p o p u l a t i o n  a t  all ,  a n d  b y  e m p l o y i n g  1 0 0 - 1 2 5  
p p m  of  t h e  c h e m i c a l  m o s t  o f  t h e  p r e d a t o r y  f i sh  c a n  a l so  
be  r e m o v e d .  

Zusammen[assung. L a b o r a t o r i u m s e x p e r i m e n t e  m i t  P h o s -  
p h a m i d o n  e r g e b e n  e ine  g t i n s t i g e  k r i t i s c h e  D o s i s e m p f i n d -  
l i c h k e i t  fi ir  L a b e o - K a r p f e n  ( 1 5 0 - 2 5 0  p p m ) .  E s  g e l i n g t  so  
l e i ch t ,  W a s s e r i n s e k t e n  ( 2 - 1 0  p p m )  u n d  R a u b f i s c h s t a d i e n  
( 2 0 - 1 2 5  p p m )  a u s  d e n  F r i s c h w a s s e r r e s e r v o i r e n  zu  e l im i -  
n i e r en .  

U .S .  SRIVASTAVA a n d  S. K .  KONAR 

Department o/Zoology, Bihar University, Muza/ farpur  
(India), January  25, 1965. 

a 1). N. GANGULY and B. MITRA, Ind. Agric. 5, 184 (1961). 
* The predatory activities of Trichogaster ]asciatus have been ob- 

served in this laboratory. 

S t r u c t u r e  o f  t h e  C e n t r o m e r e  i n  T e l o c e n t r i c  

C h r o m o s o m e s  

K o s L o v  x a n d  SCHRADER 2 m a i n t a i n e d  t h a t  c e n t r o m e r e s  
p o s s e s s e d  o n e  s p h e r u l e  for  e v e r y  c h r o m a t i d .  S o m e  t i m e  
a f t e r  t h i s  (1947) i t  w a s  p r o v e d  b y  OSTERGREN a t h a t  t h e  
t w o  s p h e r u l e s  w e r e  l o n g i t u d i n a l l y  d o u b l e .  T h e n ,  LIMA- 
DE-FARIA 4 - n ,  in  a s e r i e s  of  e x c e l l e n t  s t u d i e s  p u b l i s h e d  
b e t w e e n  1949 a n d  1958, d e a l i n g  w i t h  t h e  c e n t r o m e r e  in 
c h r o m o s o m e s  in  m e i o s i s  a n d  m i t o s i s ,  c a m e  to  t h e  c o n c l u -  
s i o n  t h a t  t h e  c e n t r o m e r e s  in  p a c h y t e n e  (in t h e  c a s e  of  
rye )  w e r e  c o m p o s e d  of  t h r e e  z o n e s  : a n  i n n e r  zone ,  f o r m e d  
b y  t w o  s m a l l  c h r o m o m e r e s ,  o n  t h e  t h r e s h o l d  of  m i c r o -  
s c o p i c  v i s i b i l i t y ;  a s e c o n d  zone ,  o u t s i d e  t h i s ,  c o n s i s t i n g  
of  t h e  t w o  l a r g e r  c h r o m o m e r e s ;  a n d  a t h i r d  z o n e  c o n s i s t -  
i n g  o f  f i b r e s  c o n n e c t i n g  t h e  l a r g e r  c h r o m o m e r e s  in t h e  
s e c o n d  z o n e  w i t h  t h e  a r m s .  T h i s  b a s i c  t y p e  w a s  d e s c r i b e d  
b y  T j I o  a n d  LEVAN 12 in  t h e  p r o p h a s e  a n d  m e t a p h a s e  of  
t h e  m i t o s i s ,  b u t  t h e  i n n e r m o s t  z o n e  o f  s m a l l  c h r o m o m e r e s  
c o u l d  n o t  b e  o b s e r v e d .  O n  t h e  o t h e r  h a n d ,  in  t h e i r  s t u d y  
of  a s c i t i c  t u r n o u t  ce l ls  in  m i c e ,  T j i o  a n d  LEVAN 13 de-  
s c r i b e d  t h e  t e r m i n a l  c e n t r o m e r e s  o f  t h e  c h r o m o s o m e s  in  
t h e i r  c a s e  a s  c o n s i s t i n g  o f  a s i n g l e  c h r o m o m e r e  w h i c h  
was ,  h o w e v e r ,  p r o l o n g e d  i n  s u c h  a w a y  as  s o m e t i m e s  t o  
g i v e  t h e  i m p r e s s i o n  o f  a se r i e s  o f  s m a l l  c h r o m o m e r e s  o n e  
n e x t  t o  a n o t h e r .  

Material and methods. T h e  m a t e r i a l  for  o b s e r v a t i o n  w a s  
f r o m  c h r o m o s o m e s  b e l o n g i n g  to  t h e  cel ls  o f  a h y p e r -  
t r i p l o i d  E h r l i c h ' s  a s c i t i s  t u m o u r .  P r o c e s s i n g  c o n s i s t e d  o f  
20 m i n  e x p o s u r e  t o  h y p o t o n i c i t y  a c h i e v e d  b y  a d d i n g  
t h r e e  t i m e s  t h e  v o l u m e  of  d i s t i l l e d  w a t e r  to  t h e  a s c i t i s  
l iqu id .  T h e  f i x a t i o n  a n d  s p r e a d i n g  w a s  m a d e  a c c o r d i n g  
tO TJIO a n d  WHANG'S 14 t e c h n i q u e ,  u s i n g  G i e m s a  for  
s t a i n i n g .  

Observations and discussion. I n  t h e  o p i n i o n  of  T j I o  a n d  
LEVAN la, t h e  o b s e r v a t i o n  of  t h e  c e n t r o m e r e  in  t h e  t e lo -  
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