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Nettowassertransport mg/cm~-Stunde: 
+ v o n  aussen nach innen, - -  yon innen nach aussen 

Inneres Medium 
Ringerl6sung 

)~usseres Medium 
NaC1 6,5°]o0 

+ 3,48 =[= 1,12 
m 4- 0,40 
n = 8  

Inneres Medium Ringer- 
1/Ssung + Adrenalin HCI 10 -~ 

~usseres Medium 
NaC1 6,5°/oo 

- 4,76 4- 2,85 
m-t- 1,16 
n = 6  

Absolute Wasserdiffusion ml/cm~-Stunde 
yon aussen nach innen 

Innercs Medium 
Ringerl6sung 

Xusseres Medium 
NaCl 6,5°/oo in H20 + D~O 

0,258 ~ 0,032 
m i 0,019 

Inheres Medium Ringer- 
16sung + Adrenalin CI 10 -5 

*usseres Medimn 
NaC1 6,5°/oo in H20 + D20 

0,285 4- 0,017 
m q- 0,008 

m ~ = Wahrscheinliche Abweichung des mittleren Wertes. -¢- = Wahrscheinliche Abweichung des cinzelnen Wertes. 
n = Zahl der Experimente. 

wobe i  t o die T e m p e r a t u r  b e z e i c h n e t ,  be i  w e l c h e r  d e r  
S c h w i m m e r  i m  g e w S h n l i c h e n  W a s s e r  s ich  v o m  B o d e n  
15st; t i s t  die T e m p e r a t u r ,  be i  w e l e h e r  d e r  S c h w i m m e r  
in de r  u n b e k a n n t e n  D,O-L~Ssung e m p o r s t e i g t ,  d o i s t  die 
Densi t~i t  des  g e w S h n l i c h e n  W a s s e r s  be i  T e m p e r a t u r  t o, 
d x die D e n s i t ~ t  des  g e w 6 h n l i c h e n  W a s s e r s  be i  T e m p e r a -  
t u r  t, d J d  1 i s t  das  Verh~t l tn is  zwi schen  d e r  D e n s i t / i t  y o n  
D~O u n d  H~O bei  T e m p e r a t u r  t, M 2 / M 1  i s t  das  V e r h ~ l t -  
n is  zwi schen  den  2 e n t s p r e c h e n d e n  M o l e k u l a r g e w i c h t e n ,  
3 fl i s t  d e r  v o l u m e t r i s c h e  D i l a t a t i o n s k o e f f i z i e n t  des  P y r e x -  
glases ( =  10 -~) u n d  c = 0,999984.  

W e n n  w i r  als / iusseres  M e d i u m  eine  D ~ O - L 6 s u n g  be-  
n u t z e n  (3 ,5-5  %) u n d  m i t  C% u n d  C2 die D ~ O - K o n z e n -  
t r a t i o n  des  ~iusseren M e d i u m s  a m  A n f a n g  des  E x p e r i -  
m e n t e s  u n d  n a c h  e i n e r  S t u n d e  b e z e i c h n e n ,  k a n n  m a n  
die a b s o l u t e  W a s s e r d i f f u s i o n  y o n  a u s s e n  n a c h  i n n e n  i n  
m l / S t u n d e  (a21) m i t  de r  f o l g e n d e n  F o r m e l  b e r e c h n e n :  

c~ C°2 - \  e 

1 + v% V°---~ 1 + -7¢ ~ / 

V°l + V% 
V°1 V°2 a21, 

wobei  V01 u n d  V% die V o l u m i n a  des  i n n e r e n  bzw.  des  
Ausseren M e d i u m s  s ind .  

U m  die  ob ige  G l e i c h u n g  a b z u l e i t e n ,  s e t z t e n  wi r  vor -  
a u s  : 

a) dass  die W a s s e r d i f f u s i o n  w ~ h r e n d  des  E x p e r i m e n -  
tes  k o n s t a n t  se i ;  

b) dass  die W a s s e r d i f f u s i o n  in  b e i d e n  R i c h t u n g e n  als 
gleich b e t r a c h t e t  w e r d e n  k a n n .  

c) dass  m a n  o h n e  g r o s s en  F e h l e r  die T a t s a c h e  u n b e -  
a c h t e t  l a s sen  k a n n ,  da s s  i m m e r  e in  G l e i c h g e w i c h t  zwi- 
schen  D~O u n d  H~O b e s t e h t  u n d  dass  die !Srozentige 
mo la re  D 2 0 - K o n z e n t r a t i o n  n i c h t  g a n z  i d e n t i s c h  i s t  m i t  
de r  p r o z e n t i g e n  v o l u m e t r i s c h e n  D e O - K o n z e n t r a t i o n .  

E s  w u r d e n  a u f  diese  W e i s e  die W e r t e  d e r  a b s o t u t e n  
W a s s e r d i f f u s i o n  y o n  a u s s e n  n a c h  i n n e n ,  u n t e r  d e m  E i n -  
fluss des  A d r e n a l i n s  i m  i n n e r e n  M~dium,  g e s a m m e l t  
(Tabel le) .  

N e b e n  d e r  B e s t i m m u n g  de r  a b s o l u t e n  W a s s e r d i f f u -  
sion v o n  a u s s e n  n a c h  i n n e n  h a b e n  w i t  a u c h  d e n  N e t t o -  
w a s s e r t r a n s p o r t  in  d e r s e l b e n  R i c h t u n g ,  u n t e r  d e m  E i n -  
f luss des  A d r e n a l i n s  i m  i n n e r e n  M e d i u m ,  b e s t i m m t .  

Das  V e r f a h r e n ,  we lches  w i r  zu r  l e t z t e r e n  B e s t i m m u n g  
be fo lg ten ,  i s t  s c h o n  v e r S f f e n t l i c h t  w o r d e n L  

Alle E x p e r i m e n t e  w u r d e n  a n  F r 6 s c h e n  d u r c h g e f i i h r t ,  
die im se lben  M o n a t  g e f a n g e n  w o r d e n  waren .  

1 V. CAPR/kRO und M. TXEN6O, 1. e. 

Die  r e s t l i c h e n  h i e r  w i e d e r g e g e b e n e n  W e r t e  s ind  s c h o n  
v e r 6 f f e n t l i c h t e n  A r b e i t e n  e n t n o m m e n  1. 

Aus  de r  Tabe l l e  k a n n  m a n  ab le i t en ,  dass  das  A d r e n a l i n  
die a b s o l u t e  W a s s e r d i f f u s i o n  d u r c h  die F r o s c h h a u t  n i c h t  
/ i n d e r t  u n d  dass  s o m i t  die W i r k u n g  des  A d r e n a l i n s  a u f  
d e n  N e t t o w a s s e r t r a n s p o r t  n i c h t  e i n e r  J ~ n d e r u n g  d e r W a s - .  
s e rpe rmeab i l i t~ i t  bei  e i n e m  Di f fus ionsp rozes s  zuzusch re i -  
b e n  ist ,  s o n d e r n  e ine r  ~ n d e r u n g  des  a k t i v e n  W a s s e r -  
t r a n s p o r t e s  1. 

Wir danken den Herren Prof. G. BOLLA und Ing. M. SmWSTm 
vom CISE in Mailand, die uns das D20 zurVerffigung stellten und 
uns fiir die Technik mit ihrem Rate beistanden. 

V. CAPRARO u n d  J .  FRANCESCHINI 2 

Bio log i sches  L a b o r a t o r i u m  des  I n s t i t u t e s  ((C. E r b a ~  
fiir  t h e r a p e u t i s c h e  F o r s c h u n g e n ,  M a i l a n d ,  u n d  I n s t i t u t  
ffir a l l g e m e i n e  Phys io log ie ,  U r b i n o ,  d e n  1 6 . J a n u a r  1952. 

R i a s s u n t o  

V e n g o n o  r i p o r t a t i  dci  da t i  sul  pa s sagg io  a s so lu to  di 
a c q u a  a t t r a v e r s o  la  cu t e  di  R a n a  e s c u l e n t a  s o t t o  Fin-  
f l u e n z a  d e l l ' A d r e n a l i n a ;  q u e s t i  d a t i  sono  s t a f f  o t t e n u t i  
con  l ' a i u t o  del  D e u t e r i o  c o m e  i n d i c a t o r e .  

D a  essi v i ene  c o n f e r m a t a  l ' i po t e s i  che  l ' A d r e n a l i n a  
n o n  m o d i f i c a  la  p e r m e a b i l i t A  p a s s i v a  a l l ' a c q u a ,  m a  solo 
il t r a s p o r t o  a t t i v o .  

1 V. CAPRARO u n d  M. TIENGO, 1. C. 
2 Mit  de r  Hi l fe  y o n  F.  P o v ,  C h e m o t e c h n i k e r .  

On t h e  D e s o x y r i b o n u c l e i c  A c i d  C o n t e n t  
o f  S e a  U r c h i n  G a m e t e s  1 

T h e  f a r - r e a c h i n g  b io log ica l  e f fec ts  of  t i le  u n i o n  be-  
t w e e n  a s p e r m  cell a n d  a n  egg cell  h a v e  p r o m p t e d  m a n y  
i n v e s t i g a t i o n s  of t h e  q u a n t i t a t i v e  d i s t r i b u t i o n  of v a r i o u s  
c o m p o n e n t s  of t h e s e  cells a n d  espec ia l ly  of t h e i r  nucle i .  
I n  v i ew  of t h e  r e m a r k a b l e  p r o p o r t i o n a l i t i e s ,  f i r s t  sug-  
g e s t e d  b y  t h e  w o r k  of ]3OIVIN et al.  2 as c h a r a c t e r i s t i c  of 
t h e  d e s o x y p e n t o s e  nuc le i c  ac id  (D.N.A.)  c o n t e n t s  of 
h a p l o i d  a n d  d ip lo id  nuc le i  of a species,  i t  is n o t  s u r p r i s i n g  

1 This report is from a dissertation to be submitted b y D A v I D  
ELSOS in partial fulfilment of the requirements for the degree of 
Doctor of Philosophy in the Faculty of Pure Science, Columbia 
University. 

2 A. BOIVIN, R. VENDRELY, and C. VENDR~J,V, C. r. Acad. Sci. 
Paris ~°26, 1061 (1948). 
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t h a t  m u c h  i n t e r e s t  has  c e n t e r e d  on th is  nuc l ea r  cons t i t -  
uen t .  

R e c e n t  r e p o r t s  h a v e  i n d i c a t e d  t h a t  t h e  D.N.A.  c o n t e n t  
of t he  unfe r t i l i zed  sea u rch in  egg exceeds  t h a t  of t h e  
s p e r m  cell of t he  s ame  species  b y  more  t h a n  a h u n d r e d -  
fold. The fol lowing va lues  m a y  be q u o t e d  f rom t h e  
l i t e r a tu r e  (in 10-~ m i c r o g r a m s  per  single cell). (1) On the  
bas is  of p h o s p h o r u s  dis t r ibut ionX : Arbacia 2 spe rm,  a b o u t  
21 to  30; egg, 700 to  1000. Arbacia punctulata egg 3, 90. 
(2) On the  basis  of t h e  r eac t ion  of d e s o x y  sugar  w i t h  
d i p h e n y l a m i n e  ~: Arbacia aequituberculala 5 spe rm,  0.7; 
egg, 220. Paracentrotus l ividus s p e r m  ~, 0.67. I t  is p rob -  
able t h a t  m e t h o d s  of th i s  t ype ,  w h e n  app l i ed  to  biological  
m a t e r i a l  of such  low D.N.A.  c o n t e n t  as t he  egg, yie ld  
e x t r e m e l y  ques t i onab l e  resul ts ,  m a i n l y  owing  to  t he i r  
lack of spec i f ic i ty  a n d  to  the  i n t e r f e rence  b y  s u b s t a n c e s  
o t h e r  t h a n  those  assayed .  

In  t h e  p r e s e n t  s t u d y ,  an a t t e m p t  was  m a d e  to  in- 
v e s t i g a t e  t h e  p r o b l e m  b y  a d i f f e ren t  a n d  more  specif ic  
m e t h o d ,  name ly ,  a microbio logica l  a s say  of t h y m i n e .  An  
E. coli m u t a n t  (Amer ican  Type  Cul ture  Col lect ion No. 
11117~), k i n d l y  s u p p l i ed  b y  Dr. R. R. ~OEPKE of t h e  
A m e r i c a n  C y a n a m i d  C o m p a n y ,  S t a m f o r d ,  Connec t i cu t ,  
t h a t  r e q u i r e d  t h y m i n e  for  g rowth ,  f o r m e d  t h e  bas is  of 
t h e  assay.  The o r g a n i s m  used  here  was  a v a r i a n t  i so la ted  
b y  Dr.  S. ZAMENHOr f rom cu l tu res  of th is  m u t a n t .  W h e n  
c u l t i v a t e d  on t h e  s y n t h e t i c  m e d i u m s p e c i f i e d  by  ROEPKEV, 
to  wh ich  D I F C O  P r o t e ose  P e p t o n e  No. 3 h a d  been  a d d e d  
in a 0.02 % c o n c e n t r a t i o n ,  t he  g r o w t h  r e sponse  of th is  
o rgan i sm,  g r e a t e r  t h a n  t h a t  of t he  p a r e n t  m u t a n t ,  was  
p r o p o r t i o n a l  to  t h e  c o n c e n t r a t i o n  of t he  t h y m i n e  supp le -  
m e n t  over  a l i m i t e d  range  (0.04 to  0.25 /~g of t h y m i n e  
per  cubic  c e n t i m e t r e  of med ium) .  U n p u b l i s h e d  w o r k  b y  
P.  L. FITZGERALD a n d  S. ZAMENHOF in th i s  l a b o r a t o r y  
has  d isc losed no  o t h e r  g r o w t h - p r o m o t i n g  s u b s t a n c e s ;  
b u t  ce r t a in  p u r i n e  a n d  p y r i m i d i n e  c o m p o u n d s ,  a t  re- 
l a t ive ly  large c o n c e n t r a t i o n s ,  were  found  to  i nh ib i t  mul-  
t ip l i ca t ion .  

The  biological  ma te r i a l s  s tud ied  were  s p e r m  cells a n d  
unfe r t i l i zed  eggs of t h e  sea  urch in  Paracentrotus l ividus 8. 
Af te r  p r e l i m i n a r y  s e p a r a t i o n  of t he  acid-soluble ,  l ipid, 
p e n t o s e  nucleic  acid  and  D.N.A.  f r ac t ions  9, t he  D.N.A.  
p o r t i o n  was  f u r t h e r  pur i f ied  b y  th ree  e x t r a c t i o n s  a t  90 ° 
w i th  7% t r i ch lo roace t i c  acid x°. A f t e r  t he  hyd ro ly s i s  of 
t he  lyophi l i zed  e x t r a c t  w i t h  cone . formic  acid  (98-100 % ) 11, 
t he  m i x t u r e  was  e v a p o r a t e d  a n d  the  res idue  w a s h e d  wi th  
e t h e r  a n d  t h e n  e x t r a c t e d  four  t imes  w i t h  wa te r .  The  
c o m b i n e d  aqueous  e x t r a c t s  are  d e s i g n a t e d  as h y d r o -  
lysa te  in t he  fo l lowing discuss ion.  W h e n  a pure  D.N.A.  
p r e p a r a t i o n  or a f rac t ion  r ich  in D.N.A. ,  whose  t h y m i n e  
c o n t e n t  h a d  been  d e t e r m i n e d  accu ra t e ly  b y  p a p e r  chro-  

1 G. SCHMIDT and S. J. THANNHAUSER, J. Biol. Chem. 161, 83 
(1945). 

2 G. SCH,MIDT, L. HECHT, and S. J. TtL~NI~'nAUSER, J. Gem Phy- 
siol. 31, 203 (1948). 

3 R. K. CRANE, Biol. Bull. 93, 192 (1947). - Calculations based 
oil R. BALLENTINE, J. Cell. Comp. Physiol. 15, 121 (1940). 

4 Z. DISCHE, Mikrochemie 8, 4 (1930). 
5 C. VENDRELY and R. VENDRELY, C. r .  8oe. Biol. 1t3, 1386 

(1949). 
6 R. R. ROEPKE and F. E. 3[ERCER, J. Bact. 5~, 731 (19.17). 
7 R. R. ROEPKE, R. L. LIBEL, and M. H. SMALL, J. Bact. 48, 401 

(1944).  
s We are greatly indebted to Prof. J. RUNNSTROM and Dr. 

T. GUSTAySON of the ~vVenner-Gren Institute of Experimental Bio- 
logy, University of Stockhohn, for these preparations. 

9 G. SCHMXDT and S.J.  THANNHAUSER, J. Biol. Chem. 161, 83 
(19,5). 

1o W. C. SCHNEWER, j~. Biol. Chem. 161, 293 (1945). 
n E. VlSCHER and E. CHARGAFF, J. Biol. Chem. 176, 715 (1948). 

m a t o g r a p h y  a n d  s p e c t r o p h o t o m e t r y  1, was  s u b j e c t e d  to  
t h e  s ame  f r a c t i o n a t i o n  p rocedure ,  s imi la r ly  p r e p a r e d  
h y d r o l y s a t c s  were  f o u n d  to  c o n t a i n  a b o u t  80% of t h e  
t h y m i n e  p r e s e n t  in  t he  s t a r t i n g  mater ia l .  

- -  300 - 
o 

~- ~oo - 

0 

SPERM UNFEf?TIL/ZED EG6S 

VOLUME OF HYOROLYSATE ADDED (M ICROL ITERS)  
! 

Fig. l.-Each point represents optical density (at 420 InJ*) of the bac- 
terial culture in one tube containing (1) 0.4cm 3 basal medium; 
(2) an aliquot of the hydrolysate assayed for thymine, the volumes 
being plotted as the abscissa; (3) an aliquot of an aqueous solution 
containing pure thynfine in the following amounts per tube: A, 
0.04307; B, 0-0215y; C, 0-0784y; D, 0.05887; (4) dist. water to 

final volume of 0-50 em 3. 
Each tube was inoculated with one drop of a 24 h nutrient broth 
culture of the E. coli mutant, diluted 10,000 times with physiological 
saline. In each assay, a third set of tubes from which the inoculum 
was omitted served as optical blanks for the turbidity measurements 
in the microcell attachment of the Beckman spectrophotometer. The 
cultures were incubated at 37°: A and B for °4 h, C and D for 15 h. 
Two intermediate points of curve D were lost by accident and a third 
(16/tl) was ignored in computing the results. One cm 3 of the hydro- 
lysate represented 0"0439 mg of dry sperm (containing a total of 
6.85 7 D.N.A.) and 150.4 mg of dry eggs (containing a total of 

16.4 7 D.N.A.). 

Since the  h y d r o l y s a t e s  p r e p a r e d  f rom t h e  eggs con-  
t a i n e d  u n i d e n t i f i e d  s u b s t a n c e s  caus ing  pa r t i a l  i nh ib i t i on  
of g rowth ,  t h e  a s says  were  c o n d u c t e d  in  a m a n n e r  de- 
s igned  to  d i mi n i s h  er rors  due  to  i n h i b i t o r y  or  syne rg i s t i c  
e f fec ts  of s u b s t a n c e s  o t h e r  t h a n  t y m i n e .  The  a r r a n g e -  
m e n t  is exempl i f i ed  in  F igure  1 w h i c h  shows  b o t h  a 
t h y m i n e  d e t e r m i n a t i o n  in s p e r m  a n d  t h e  b e s t  a s s a y  of 
an egg h y d r o l y s a t e .  As can  be  seen, d i f f e r en t  a l iquo t s  of 
t h e  h y d r o l y s a t e s  were  a s sayed ,  a f t e r  t h e  a d d i t i o n  of 
k n o w n  a m o u n t s  of t h y m i n e ,  in t w o  series,  each  a t  a 
d i f f e r en t  level  of t h y m i n e  c o n c e n t r a t i o n .  W h e n  t h e  tu r -  
b i d i t y  of  t h e  bac t e r i a l  cu l tu re  (expressed  as E420) is 
p l o t t e d  aga ins t  t h e  v o l u me  of t h e  h y d r o l y s a t e  added ,  
two  para l le l  s t r a i g h t  l ines of pos i t ive  s lope s h o u l d  be 
ob t a ined ,  a f fo rd ing  a c r i t e r ion  of t h e  v a l i d i t y  of t h e  
assay.  The  d i f fe rences  in  r e a d i n g s  for a d j a c e n t  p o i n t s  on 
the  s ame  curve  are a v e r a g e d  to  give t h e  t u r b i d i t y  due  to  
a k n o w n  v o l u me  of h y d r o l y s a t e .  The  d i f fe rences  b e t w e e n  
c o r r e s p o n d i n g  p o i n t s  on t h e  t w o  cu rves  give t h e  t u r -  
b i d i t y  due  to  a k n o w n  a m o u n t  of t h y m i n e  ac t ing  in t h e  
p re sence  of w h a t e v e r  e x t r a n e o u s  s u b s t a n c e s  were  in- 
t r o d u c e d  w i t h  t h e  h y d r o l y s a t e .  Owing  to  t h e  s ens i t i v i t y  
of t h e  m e t h o d ,  a c o m p l e t e  a s say  can  be ca r r i ed  ou t  w i t h  
a h y d r o l y s a t e  c o n t a i n i n g  a t o t a l  of a b o u t  0.3 /~g of 
t h y m i n e .  

The  t h y m i n e  va lues  so o b t a i n e d  were  m u l t i p l i e d  by  
1.25 to  co r rec t  for  losses d u r i n g  the  p r e p a r a t i o n  a n d  con-  
v e r t e d  to  va lues  for  t o t a l  D .N.A.  b y  m u l t i p l i c a t i o n  w i t h  
a f a c t o r  of 8.2, d e r i v e d  f rom the  de t a i l ed  ana lys i s  of pure  
D.N.A.  i so la t ed  f r o m  Paracentrolus l ividus s p e r m  in th i s  
l a b o r a t o r y  2. D i r ec t  cell c o u n t s  of s p e r m  were  m a d e  w i t h  
an  i m p r o v e d  I~eubauer  h e m o c y t o m e t e r .  The  lyoph i l i zed  
egg p r e p a r a t i o n s  could n o t  be s u b j e c t e d  to  coun t ing .  

1 ]~. VISCItER and E. CHARGAFF, J. Biol. Chem. 176, 703 (1948). 
2 :E. CHARGAFF, R.  LIPSHITZ, and C. GREEN, J .  Biol. Chem. 195, 

155 0952). 
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A f igure  of 4500 eggs p e r  m i l l i g r a m  of d r i e d  .Paracentrotus 
eggs was  d e r i v e d  f r o m  d a t a  p r o v i d e d  b y  0H~AN ~ a n d  
Gvs~A~so~ ( p r i v a t e  c o m m u n i c a t i o n ) .  

Paracen t ro tus  s p e r m  was  a n a l y z e d  b v  t h r e e  i n d e p e n -  
d e n t  m e t h o d s ,  n a m e l y ,  b y  m e a n s  of t h e  m i c r ob i o l og i ca l  
a s say  d e s c r i b e d  here ,  b y  t h e  c o l o r i m e t r y  of t h e  r e a c t i o n  
p r o d u c t  w i t h  d i p h e n y l a m i n e ,  and ,  m o s t  a c c u r a t e l y ,  b y  
the  q u a n t i t a t i v e  d e t e r m i n a t i o n  of t h e  i n d i v i d u a l  p u r i n e s  
and  p y r i m i d i n e s  2 a f t e r  t h e  h y d r o l y s i s  of t h e  D .N.A.  
f r ac t ion  w i t h  c o n c e n t r a t e d  fo rmic  acid .  T h e  va lues  f o u n d ,  
as 10 - ~ / * g  D . N . A .  p e r  s p e r m  cell, were,  r e spec t i ve ly ,  
1.0, 1-1, 1.0. T h i s  c o r r e s p o n d s  to  a D .N .A.  c o n t e n t  of 
1~ o~/o of t h e  d r y  we igh t .  

T h e  t h y m i n e  c o n t e n t  of Paracentro tus  eggs was  so low 
( co r r e spond ing  to  a D . N . A .  c o n t e n t  of a b o u t  0 . 0 1 %  of 
the  d r y  we igh t )  t h a t  o n l y  t h e  mic rob io log i ca l  a s s a y  could  
be e m p l o y e d ;  a n d  e v e n  w i t h  t h i s  m e t h o d  t h e  r e su l t s  a re  
s u b j e c t  to  some  u n c e r t a i n t y .  F i v e  a s s a y s  of t w o  b a t c h e s  
of un fe r t i l i z ed  eggs, co l l ec ted  a t  d i f f e r e n t  t imes ,  gave  a n  
ave rage  v a l u e  of 28 × 10 - s / * g  of D.N'.A. p e r  egg. T he  
mos t  re l i ab le  i n d i v i d u a l  d e t e r m i n a t i o n  c o r r e s p o n d e d  to  
a D .N.A.  c o n t e n t  of 24 × 10-~ #g  p e r  egg. No  signif i -  
c an t  d i f fe rence  b e t w e e n  t h e  t w o  b a t c h e s  was  o b s e r v e d .  

T h e  D . N . A .  c o n t e n t s  of t h e  nuc le i  of sea  u r c h i n  g a m -  
etes are  u n k n o w n ,  n o r  c an  t h e  c o n t r i b u t i o n  b y  t h e  p o l a r  
bod ies  b e  e s t i m a t e d .  W h e n  t h e  s p e r m  a n d  egg a n a l y s e s  
r e p o r t e d  he re  a re  c o m p a r e d ,  i t  a p p e a r s  n o t  u n l i k e l y  t h a t  
in sea  u r c h i n  eggs D .N .A.  is n o t  l i m i t e d  to  t h e  nuc leus .  
I n d i c a t i o n s  of t h e  e x i s t e n c e  of e x t r a n u c l e a r  D .N .A.  in  
eggs h a v e  b e e n  r e p o r t e d  r e c e n t l y  a. -What  shou ld ,  how-  
ever,  be  s t r e s sed  is t h a t  t h e  d i f fe rences  in  t h e  D .N.A.  
c o n t e n t s  of who le  egg a n d  of s p e r m  r e c o r d e d  in  t h e  
p r e s e n t  s t u d y  are  of a less d r a m a t i c  o r d e r  of m a g n i t u d e  
t h a n  t h o s e  r e p o r t e d  for  sea  u r c h i n s  b y  o t h e r  workers .  
I t  is o b v i o u s  t h a t  t h e  p r o b l e m  of t h e  D .N.A.  ana ly s i s  of 
b io logica l  m a t e r i a l s  low in  t h i s  c o n s t i t u e n t  c a n  h a r d l y  
be  so lved  in  a g e n e r a l  m a n n e r ,  be fo re  b e t t e r  m e t h o d s  
become  a v a i l a b l O .  

This  w o r k  has  b e e n  s u p p o r t e d  b y  r e s e a r c h  g r a n t s  f rom the  Na-  
t ional  Institutes of Health, United States Public Health Service, and 
the Rockefeller Foundation. 
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v ie rges  de l ' o u r s i n  Paracen t ro lus  l iv idus .  Ces d 6 t e r m i n a -  
t ions ,  f a i t e s  a u  m o y e n  d ' u n e  m 6 t h o d e  m i c r o b i o l o g i q u e  
p o u r  le dosage  de  la  t h y m i n e ,  o n t  d o n n 6  les r 6 s u l t a t s  
s u i v a n t s :  s p e r m e  1,0 × 10-% m u f  e n v i r o n  25 × 10-~/ tg  
d ' a c i d e  d 6 s o x y r i b o n u c l 6 i q u e  p a r  eellule.  

Z u r  Frame der B e g l e i t s t o f f e  i n  gonadotropen 
Hormonpr~paraten 

E s  g i b t  e ine G r u p p e  v o n  S u b s t a n z e n  yo re  C h a r a k t e r  
d e r  M u c o p o l y s a c c h a r i d e ,  die y o n  gewissen  b a k t e r i e l l e n  
E n z y m e n  u n d  de r  e e n z y m a t i s c h e n  K o m p o n e n t e ,  t ier  
V i r e n  de r  I n f l u e n z a g r u p p e  g e s p a l t e n  we rden .  Solche  
Stof fe  k S n n e n  als I n h i b i t o r e n  de r  ¥ i r u s - H ~ i m a g g l u t i n a -  
t i on  ( H I R S T )  f u n k t i o n i e r e n  u n d  d u r e h  E i n w i r k n n g  y o n  
~(receptor d e s t r o y i n g  enzyme~, (RDE. ) ,  e i n e m  P r o d u k t  
y o n  Vibrio  cholerae, o d e r  b e i m  K o n t a k t  m i t  I n f l u e n z a -  
v i r u s  diese i n h i b i t o r i s c h e  E i g e n s c h a f t  e inbf issen .  Stoffe ,  
wie O v o m u c i n  1, F r a n c i s  I n h i b i t o r  (=  u n s p e z i f i s c h e r  Se- 
r u m i n h i b i t o r  de r  In f luenzav i rus -H/~magg lu t ina t ion" - ) ,  
B l u t g r u p p e n s u b s t a n z e n ,  O v a r i a l z y s t e n s c h l e i m  3, S e r u m -  
g o n a d o t r o p h i n  4, d ive r se  U r i n e x t r a k t e  5, ge l t en  d e s h a l b  
als d e m  e n z y m a t i s c h e n  A b b a u  zuggngl ich .  I m  Fa l l e  des  
O v o m u c i n s  s ind  a u c h  A b b a u p r o d u k t e  s c h o n  b e s c h r i e b e n  
wordeD s. 

Tabelle I 

Inhibitorische Wirksamkeit verschiedener Harnextraktstoffe und 
gonadotroper Hormonprfiparate gegen die Virus-Hiimagglutination 

Inhibitor 

Ex t r ak t  aus Schwangerenharn:  
400Hormon-E /mg  

E x t r a k t  aus Schwangerenharn:  
750 E/mg 

Ex t r ak t  a u s H a r n  klimakterischer 
Frauen,  200 E/mg 

E x t r a k t  aus M~nnerharn 
Pr~para t  aus Stutenserum:  

200 E/mg 
Pr i tparat  aus Schafshypophysen . 

Inhibitionstiter, 
reziproke 

Verdiinnungswer t e 

64000 

512000 

128000 
128000 

< i000 
< lOOO 

H m n m u n g  y o n  4 H M n a g g l u t i n a t i o n s d o s e n  y o n  e r h i t z t e r  (30 nf in  au f  
56°C) PRS-lnfluenzavirus-Allantoisfliissigkeit gegen 0,8% Hiihner- 

erythrozyten. 

I n  u n s e r e n  c h e m i s c h e n  L a b o r a t o r i e n  y o n  BENZ n a c h  
d e m  g le ichen  V e r f a h r e n  g e w o n n e n e  H a r n f r a k t i o n e n  w u r -  
d e n  a u f i h r e  v i r u s - h g m a g g l u t i n a t i o n s h e m m e n d e  TVirkung  
u n t e r s u c h t ,  d a  n a c h  d e m  a u c h  fiir die G e w i n n u n g  g o n a d o -  
t r o p e n  H o r m o n s  g e e i g n e t e n  V e r f a h r e n  v e r m u t e t  w e r d e n  
k o n n t e ,  dass  sie m u c o p o l y s a c c h a r i d a r t i g e  Stoffe  e n t -  
h a l t e n  k 6 n n t e n .  Tabe l l e  I zeigt ,  da s s  e ine  R e i h e  d iese r  
F r a k t i o n e n  s t a r k  h e m m e n d  a u f  die I n f l u e n z a v i r u s -  
H ~ i m a g g l u t i n a t i o n  wi rken .  G o n a d o t r o p  h o r m o n a l  w i rk -  
s a m e  H a r n p r ~ i p a r a t e  u n t e r s c h e i d e n  s ich  h i e r i n  n i e h t  y o n  

l F.M.BURNET, Austr. J. Exp. Biol. Med. Sci. 27, 245 (1949). 
2 F. M. BURNET, J. F. McCREA und S. G. ANDERSOrG Nature 16o, 

40-1 (1947). 
3 F. M. BURNZT, J. F. MCCREA und S. G. ANDERSON, Nature 160, 

404 (1947). - W.  T. J .  MORGAN, Nature 15S, 759 (1940). 
4 ~V. K. "~VHITTEN, Nature 163, 584 (1949). 
,5 j .  TA.',II~.! und F. L. I-fORSFALL, Proc. Soe. ~Exp. Biol. Med. 71, 

~08 (1950). 
6 i .  GOTTSCHALK u n d  P . H .  LIND, N a t u r c  164, °3'2 (1949). - 

A, GOTTSCHALR, Nature 167, 845 (1951). 

Exper. 10 


