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The amount of desoxyribonucleic acid in a single trout  sperm 

An i m p o r t a n t  s t u d y  of t h e  nuc leopro te in  of t r o u t  s p e r m  inc luding  an  ana lys i s  of spe rm  nuclei  
h a s  been  carr ied ou t  b y  FELIX 1,~. One  of t he  resu l t s  r epor t ed  was  in d i s ag reemen t  w i th  VENDRELY 
AND VENDR~LY'S 3'4 d e t e r m i n a t i o n  of t he  desoxyr ibonuc le ic  acid (DNA) c o n t e n t  of a single spe rm.  
Whi l e  VENDEELY AND VENDEELY found  2.45" lO -9 m g  D N A  per  spe rm  of Salmo irideus, FELIX 
repor ted  t h e  cons ide rab ly  h ighe r  va lue  of 5.5 to  7.1" lO -9 m g  in t h e  s ame  species.  

Since, on  t he  bas is  of his  m e a s u r e m e n t s  on t r o u t  sperm,  F~LIX z cas t s  d o u b t  on t he  abso lu te  
a m o u n t  of  D N A  in t he  soma t i c  nucle i  of t r o u t  and  o ther  a n i m a l  species a l r eady  s tudied,  we t h i n k  
t h a t  it  is i m p o r t a n t  to consider  once aga in  t he  case of t he  t r ou t  spe rm  and  to compa re  t h e  m e t h o d s  
used  b y  FELIX a n d  by  VENDRELY AND VENDRELY. 

The  F r e n c h  a u t h o r s  m e a s u r e d  t h e  D N A  con t en t  of whole  t r o u t  spe rm  suspended  in t a p  
water .  The  D N A  was  ex t r ac t ed  by  t he  m e t h o d  of SCHNI~IDER 5, which  cons is t s  of  first r e m o v i n g  
acid-soluble  nucleot ides  by  cold 5 % tr ichloroacet ic  acid*, followed by  ex t r ac t i on  of t he  D N A  
b y  h o t  t r ichloroacet ic  acid. T he  D N A  was  m e a s u r e d  by  t he  colorimetr ic  t e chn ique  of DlSCHE 6 
and  b y  t he  d e t e r m i n a t i o n  of t he  pu r ine  n i t rogen.  I n  o the r  exper imen t s ,  t he  ex t r ac t i on  was  carr ied 
o u t  according to SCHMIDT AND T H A N N H A U S E R  7 and  the  D N A  measu red  as in t he  first procedure .  
T h e  c o u n t i n g  of t he  n u m b e r  of s p e r m a t o z o a  in t he  suspens ion  was  pe r fo rmed  ve ry  easi ly in a 
T h o m a s  cell u sed  for blood cell coun t ing .  The  suspens ion  was  perfec t ly  h o m o g e n e o u s  and  coun t s  
were m a d e  r epea ted ly  by  th ree  different  workers  on different  d i lu t ions  of t he  same  sample  in 
order  to  avoid  s y s t e m a t i c  ind iv idua l  errors.  The  s t a n d a r d  errors did  n o t  exceed :~ 4 %- 

Tab le  I shows  t he  average  D N A  con t en t  of a single spe rm  ca lcu la ted  f rom t h e  a m o u n t  of 
D N A  a n d  t h e  n u m b e r  of spe rm  in a suspens ion  of t he  spe rm  of Salmo irideus. 

T A B L E  I 

D N A  CONTENT OF SPERM OF Salmo irideus 

DNA content 
Expt. No. (zo-* mg) /sperm 

Prev ious  e x p e r i m e n t s  r 2.6 
2 2. 4 
3 2.4 
4 2.6 
5 2.3 

New e x p e r i m e n t s  I 2. 4 
2 2.5 

T h e  D N A  c o n t e n t  of e r y t h r o c y t e  nucle i  was  m e a s u r e d  (results  of four  expe r imen t s :  4.8, 5.3, 
5 .I, 4-9" lO-9 mg) and  was  found  to be  a l mos t  exac t l y  double  t he  D N A  con t en t  of t h e  sperm,  
which  is in a g r e e m e n t  wi th  w h a t  seems  to  be a genera l  law: t he  somat ic  res t ing  cell nuc leus  
con t a in s  twice as m u c h  D N A  as t he  spe rm  of t he  s ame  species. 

FELIX'S e s t i m a t i o n s  of t h e  D N A  con t en t  of t he  spe rm  were pe r fo rmed  on  isolated spe rm  
nuclei .  The  whole  spe rms  were cy to lysed  in dist i l led wate r .  By  th i s  procedure ,  t h e  tails, in ter-  
med i a t e  pieces and  cy top la smic  m e m b r a n e s  were r e m o v e d  and  t he  nuclei  were s epa ra t ed  by  brief  
homogen i za t i on  and  cen t r i fuga t ion .  A careful  wash i ng  of t he  cen t r i fuged  res idue  gave  naked  
nucle i  w i t h o u t  a n y  cy top la smic  mater ia l .  These  nuclei  were dr ied wi th  ace tone  a n d  t h e  D N A  
was  ca lcu la ted  f rom t h e  P a n d  N c o n t e n t  a s s u m i n g  t h a t  t h e  spe rm  nuc leus  cons is t s  en t i re ly  of 
nuc leopro tamine .  T h e  c o u n t i n g  was  carr ied ou t  on t he  dried spe rm  nucle i  r e suspended  in wa te r  s. 

I n  t h e  e x p e r i m e n t s  repor ted  below, we followed exac t ly  t he  p rocedure  descr ibed by  FELIX, 
b u t  we e n c o u n t e r e d  g rea t  difficulties in coun t ing  t h e  dr ied nuclei  r e suspended  in water .  There  
was  a cons iderable  degree of c l ump i ng  and  a precise coun t  was  no t  possible.  On  t h e  o ther  h a n d ,  
coun t i ng  t h e  f resh isolated nucle i  was  qui te  feasible. 

W e  pe r fo rmed  two series of ana lys is ,  one on  whole  s p e r m  washed  in t a p  water ,  and  t he  
o the r  on spe rm  cy to lysed  b y  the  t echn ique  of FELIX, which  according to  th i s  a u t h o r  yields isolated 
spe rm  nuclei  z. Table  I I  shows  t h e  D N A  con t en t s  de t e rmined  bo th  b y  ca lcula t ion  f rom the  P 
c o n t e n t  a n d  b y  t h e  DlSCHE techn ique .  T h e  a rg in ine  c o n t e n t s  are also given.  I n  Tab le  I I I ,  we 
r epo r t  t he  ave rage  d ry  weight ,  D N A  a n d  arg in ine  c o n t e n t  (expressed as  m g  × IO -9 )  o f  a single 
whole  s p e r m  a n d  a s ingle p l a s m o l y s e d  s p e r m  of Salmo irideus. 

* FELIX ~ m i s i n t e r p r e t e d  th i s  s tep  of t h e  m e t h o d  w h e n  he  wrote  t h a t  "C, VENDRELY modif ied 
t h e  p rocedure  of V¢. C. SCHNEIDER b y  removing t h e  p ro te ins  wi th  cold 5 % tr ichloroacet ic  ac id" .  
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TABLE I I  

(The percentages are percentages of dry weight of defatted material) 

DNA DNA Arginine A rgininc N P Arginine Oo % (/ro~ P) (DlSCHE) % total P nucleic l' 
% (molar ratio) (molar ratio) 

Whole sperm 19.6o 5.42 54.7 47.0 29.4 0.96 1. t 2 
Cytolysed sperm 19.95 5.72 57.7 48.1 3o.3 0.94 1.13 
Sperm nuclei (FELIX) 19.67 5.87 30.86 0.94 

T A B L E  I I I  

AVERAGE DRY WEIGHT, DNA AND ARGININE CONTENT (EXPRESSED AS mg )< lO -9)  
OF A SINGLE WHOLE SPERM AND A SINGLE CYTOLYSED SPERM OF Salmo irideus 

Dry weight DNA Arginine 

Defat ted whole sperm 5.24 2.45 1.55 
Defat ted cytolysed sperm 5.o8 2.45 1.55 

There is a striking similari ty between the data  concerning the whole washed sperm and the  
cytolysed sperm. For  instance, the dry  weight  of a single whole sperm is not  significantly different 
from the dry weight  of the single plasmolysed sperm ("nucleus"  of FELIX). Microscopic obser- 
vat ions  on whole sperm in water  showed tha t  they  rapidly and spontaneous ly  lose their  tail 
and intermediate  piece, so that ,  even after  a shor t  washing, a great  number  of sperm are but  
sperm heads. Also, according to our observations,  the plasmolysis performed by FELIX results 
in the mere removal  of the tail and intermediate  piece leaving isolated sperm heads. Thus, the  
analyses performed previously  by  VENDRELY AND VENDRELY on washed sperm and by  FELIX 
on plasmolysed sperm were made  on a lmost  the  same material,  namely  sperm heads. 

Our  P measurements  expressed as % dry  weight, are in complete agreement  with FELIX'S 
data,  bu t  when we calculated the % DNA from the P content  we found a value significantly 
higher t han  tha t  measured by  the technique of DISCHE* (57.7 instead of 48.1). This would mean 
t h a t  there is in the sperm heads some non-nucleic acid P, so t ha t  these " spe rm nuclei" would 
no t  be exclusively composed of pure  nucleoprotamine,  in agreement  with the findings already 
reported by  POLLISTER AND MIRSKY 9 a n d  STEDMAN AND STEDMAN I0-11. However,  if we calculate 
the a m o u n t  of DNA per sperm from the P content  and the number  of sperm, we obtain 2.85' lO -9 
mg, which is far below the 7.1. io  -* mg  reported by  FELIX. Thus,  the major  reason for the dis- 
crepancy between our results and those of FELIX does not  lie in the difference of preparat ion 
of the  material  or in the methods  of determinat ion of the nucleic acid, bu t  only in the counting 
of sperm. We found it impossible to make a reliable count  by  FELIX'S method.  
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* The DISCHE colorimetric measurement  was made with a reference sample of DNA which 
was  defined by  its phosphorus  content.  


