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biological activity; it is interesting to consider the 
consequences of acetylating this amino group. We 
prepared N-acetyl-oxytocin (Table XI) and found it to 
be only about 1/250 as active as oxytocin on the rat 
uterus and on the rabbit m a m m a r y  gland. Further- 
more, instead of the high avian depressor activity ex- 
hibited by  the above-mentioned des-amino-oxytocin, 
N-acetyl-oxytoein shows a slight antagonist effect to 
oxytocin in the Same test. These apparently contra- 
dictory results can nevertheless be reconciled if we 
assume that  steric effects play a preponderant r61e in 
the mechanism of action of oxytocin and that any 
additional group is detrimental to biological activity. 

DU VIGNEAUD'S ~ T o u p  recently prepared N-gtycyl- 
oxytocin, which differs from our N-acetyl-oxytocin only 
by possessing an additional terminal amino group. This 
compound also possesses a low oxytocic activity on the 
rat uterus. I t  has low avian depressor potency and 
markedly antagonises simultaneous or subsequent 
doses of oxytocin in the same test. 

Some years ago, our group prepared a homologue of 
oxytocin containing two tyrosine residues instead of 
one (Homo-Tyr2,~-oxytocin). This homologue displayed 
slight but definite antagonism to oxytocin on the rat 
uterus as well as on the chicken blood pressure. This 
was the first observation of an oxytocin-antagonistic 
effect by  an oxytocin-like compound and prompted us 
to synthesize another homologue of oxytocin con- 
taining two isoleucine residues instead of one (Homo- 
IleuZ,3-oxytocin). However, this compound has hardly 
any 0xytocic or anti-oxytocic activity. 

Investigating the influence of the relative positions 
of the amide group and of the peptide chain linked to 
the carboxyl group of the glutamic or aspartic residues 

of the oxytocin molecule, DU VIGNEAUD'S team pre- 
pared isoglutamin#-oxytocin and isoasparagin:-oxy- 
tocin. Both are devoid of oxytocic activity. The first 
compound was also shown to be slightly antagonistic 
to the pressor effect of vasopressin. 

Conclusions. This review shows that  relationships 
which have so far emerged from a study of the chemical 
structures and the biological activities of the posterior 
pituitary hormones and their synthetic analogues are 
in most cases limited in application. When the first 
members of a series of analogues are investigated, it 
frequently seems to be easy to correlate biological 
properties and chemical peculiarities. However, when 
a greater number of compounds are investigated, the 
picture often becomes more complex. Furthermore, it 
is misleading to draw conclusions from only one type of 
biological assay, since different tests may give rather 
divergent quantitative results. 

Valid conclusions can only be obtained by systemati- 
cally comparing a fairly large number of compounds of 
the same chemical family in a battery of biological 
t e s t s -as  has been done in the present review. 

Rdsumd. Afin de mettre en 6vidence l'influence de 
faibles modifications de structure sur les propri6tds 
biologiques, les auteurs comparent, ~ l'aide d'une sdrie 
de tableaux syst6matiques, les structures chimiques et 
les propri6t6s pharmacologiques des hormones post- 
hypophysaires avec celles de pros de quarante de leurs 
analogues synth6tiques, qui ont 6t6 6tudids d'une 
maniSre approfondie. Cette confrontation montre qu'il 
est possible de d6couvrir quelques relations limit6es 
entre la sp6cificit6 biologique de ces corps et certaines 
particulafit6s de leur structure. 
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The  Effect of Sea W a t e r  on G y t o c h r o m e  Oxidase  
and Oxidative Phosphorylation 

In the course of our work on the inhibition of cyto- 
chrome oxidase caused by a low molecular substance in 
the unfertilized sea urchin egg 1, it appeared important to 
check the influence that sea water might have on the 
oxidase activity. In fact, unless the eggs are thoroughly 
washed with some artificial solution, which did not seem 
to us to be advisable, it is practically impossible to avoid 
a contamination with sea water. As is shown in the dia- 
gram, 0.2 cm 3 of sea water added.to the reaction mixture 
(3.0 cm 3 total} in the Warburg flask cause a 79' o decrease 
of the oxygen consumption which reaches 30% when 
0.4 cm 3 of sea water are added. On the other hand, the 
influence on oxidative phosphorylation is very strong in- 

deed. In fact, as is shown in the Figure, a 30% decrease of 
the P/O ratio is caused by as little as 0.1 cm 3 of sea water 
and 0.3 cm a depress the ratio by 80%. A series of experi- 
ments with artificial sea water from which individual ions 
were removed and then with each ion separately have 
proved that Ca ++ is responsible for the uncoupling effect. 
This is not surprising in view of the well known effect of 
Ca ++ as an uncoupler of oxidative phosphorylation *. 

The possibility that the effect of sea water might have 
been an apparent one, i.e. due to an inhibition of hexo- 

1 R. MAGGIO and A. MONROY, Nature 184, 68 (1959). - R. MAc~io, 
F. AXELLO, and A. MONROY, Nature 188, 1195 (1960). 
V. R. POTTER, J. biol. Chem. 169, 17 (1947). - A. L. LEHSIS~R, 
J. biol. Chem. 178, 625 {1949). - E. C. SLATER and K. W. CL~LAND, 
Biochem. J. 55, 566 (1953). 
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% inhibition of oxidative phosphorylation ( o--  • ) and of eytochrome 
oxidase activity {&--&) of rat liver mitochondria caused by varying 
amounts of sea water. Technical details as described in the text. 

k y n a s e  or  of g lucose -6 -phospha t e  (G-6 -P ) -dehydrogenase  
used  in t h e  d e t e r m i n a t i o n  of t he  es ter i f ied  P,  was  ru led  
out .  

W h e n  work ing  w i t h  h o m o g e n a t e s  of sea  u r c h i n  eggs, 
the re fore ,  i t  a p p e a r s  i m p o r t a n t  to  be  ab le  to  check  t h e  
a m o u n t  of c o n t a m i n a t i n g  sea  wa te r .  W e  h a v e  f o u n d  t h a t  
t h e  m o s t  c o n v e n i e n t  way  to  do  t h i s  is t h e  e s t i m a t i o n  of 
N a  +. I t  is k n o w n  in  f ac t  t h a t  t he  Na+  c o n t e n t  of sea  
u r c h i n  s a n d  s t a r f i s h  egg 4 is v e r y  smal l ,  t h e  p r e v a i l i n g  ion  
b e i n g  K +  Therefore ,  f r om the  e s t i m a t e  of Na+  in a n y  
p r e p a r a t i o n ,  t h e  a m o u n t  of sea  w a t e r  p r e s e n t  c a n  b e  
c a l c u l a t e d  qu i t e  accu ra t e ly .  I n  our  p r ac t i c e  N a  + h a s  b e e n  
d e t e r m i n e d  b y  f l a m e - p h o t o m e t r y ~  

Our  t e s t  s y s t e m  cons i s t ed  of a p r e p a r a t i o n  of r a t  l i ve r  
m i t o c h o n d r i a ;  c y t o c h r o m e  ox idase  h a s  b e e n  e s t i m a t e d  
m a n o m e t r i c a l l y  as desc r ibed  b y  MAGGIO a n d  MONROY 1 
a n d  es ter i f ied  P was  d e t e r m i n e d  e n z y m a t i c a l l y  as G-6-P  
b y  t h e  use of t he  d e h y d r o g e n a s e  ~. 

Riassunto. Piccole quan t i tb ,  di  a c q u a  di m a r e  causano  
u n a  for te  in ib iz ione  de l la  fosfor i lazione oss ida t iva ,  m e n t r e  
l ' e f f e t to  sul la  a t t i v i t h  c i toc romoss idas i ca  ~ p i u t t o s t o  
modes to .  L ' i onc  re sponsab i l e  di q u e s t o  e f fe t to  ~ il Calcio. 

FRANCA AIELLO a n d  RACHELE MAGGIO 

Laboratory o/ Comparative Anatomy,  The University of 
Palermo (Italy), Apr i l  28, 1961. 
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V e r g l e i c h e n d e  E l e k t r o n e n m i k r o s k o p i e  re iner  
D N S  u n d  der  D N S  d e s  B a k t e r i e n n u k l e o i d s  

Die Diskuss ion  u m  die E x i s t e n z  eines B a k t e r i e n k e r n e s  
u n d  dessert S t r u k t u r  w a r  s chon  lange  v o r  den  e r s t e n  
e r fo lgre ichen  U l t r a d t i n n s c h n i t t e n  1 ~ussers t  rege ~-4. Die  
F r a g e  n a c h  de r  m a k r o m o l e k u l a r e n  U l t r a s t r u k t u r  e r f u h r  
d u r c h  die r e c h t  v e r s c h i e d e n a r t i g e n  E r g e b n i s s e  u n d  
Sch luss fo lge rungen  t ier  e inze lnen  e l e k t r o n e n o p t i s c h  a rbe i -  
t e n d e n  L a b o r a t o r i e n  eine neue  B e l e b u n g  ~,°. 

F a s s t  m a n  die s t a r k  d i v e r g i e r e n d e n  H y p o t h e s e n  u n d  
D e u t u n g e n  de r  B e f u n d e  in  zwei G r u p p e n  z u s a m m e n ,  so 
s t e h e n  A n s i c h t e n ,  in  A n l e h n u n g  a n  die  C h r o m o s o m e n -  
s t r u k t u r e n  h 6 h e r e r  O r g a n i s m e n ,  t iber  ein ode r  m e h r e r e  
k o m p a k t e  B a k t e r i e n c h r o m o s o m e n ,  die in  e i n e m  elek-  
t r o n e n o p t i s c h  n i c h t  d a r s t e l l b a r e n  ~ K e r n s a f t  ~ s c h w i m m e n  
sol len ~-9 u n d  z u m  Tell  als  r e c h t  k o m p l e x e  ,Gro i3schrau-  
ben~  (GIESBRECHT 7,s) g e d e u t e t  werden ,  d i a m e t r a l  d e n  
B e f u n d e n  u n d  H y p o t h e s e n  de r  zwei ten  G r u p p e  gegen-  
i iber  z0. KELLENBERGER et  al. zeigen, dass  u n t e r  b e s t i m m -  
t e n  de f i n i e r t en  F i x i e r u n g s b e d i n g u n g e n  eine y o n  ke ine r  
M e m b r a n  begrenz te ,  m i t  h o m o g e n e m ,  f e inem D N  S - P l a s m a  
ausgef i i l l te  K e r n v a k u o l e  b e o b a c h t e t  werden  k a n n .  Ab-  
w e i c h u n g e n  y o n  diesen B e d i n g u n g e n  f t ihren  zu e l ek t r onen -  
op t i s ch  d i c h t e n  K b r p e r n ,  die y o n  den  A u t o r e n  ats K o a g u -  
l a t e  b e t r a c h t e t  werden .  A r g u m e n t e  fiir diese F o l g e r u n g e n  
w a r e n  j e d o c h  i n d i r e k t e r  N a t u r  1°. 

Das  P r o b l e m  k a n n  j e d o c h  u n m i t t e l b a r  angegr i f fen  
werden ,  w e n n  gezeig t  w e r d e n  k a n n ,  dass  re ine  D N S  sich 
gegen i ibe r  den  F i x i e r u n g s b e d i n g u n g e n  gleich oder  i ihnl ich  
verh i i l t  wie das  D N S - h a l t i g e  P l a s m a  des  B a k t e r i e n k e r n e s .  
Soll re ine  D N S  oder  die B a k t e r i e n - D N S  im Nuk leo id  im 
D f i n n s c h n i t t  da rges t e l l t  werden ,  so is ,  zu b e d e n k e n ,  da s s  
e r s t  n a c h  e iner  F i x i e r u n g  u n d  D e h y d r a t i s i e r u n g  in i ibli-  
c h e n  E i n b e t t u n g s m i t t e l n  e i n g e b e t t e t  we rden  k a n n .  W a s  
is t  bei  d iesen  VorgAngen zu e r w a r t e n  ? Die  D N S  is ,  phys i -  
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