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triques de reproduction des 2 esp~ces se chevauchent si 
bien que l 'hypoth~se d 'une seule et unique esp~ce peuplant 
Ies c6tes de l 'Europe a ~t6 pos6e ~5, La longue migration 
catadrome d'Anguilla anguilla pour parvenir ~ son lieu 
de reproduction a ~t6 raise en doute. Pour tant  quelques 
16ggres diff6rences anatomiques les identifient (nombre 
de vert~bres, myom~res). 

L'6tude de la r6partition des ph~notypes de transfer- 
fines sur 2 lots ~quivalents de ces esp~ces ~tait donc d 'un 
grand int6r~t. Comme le montre le Tableau, il existe des 
differences tr~s consid6rabtes dans la r~partition des 
ph6notypes chez ces 2 esp~ces~S: le ph~notype B, qui a 
une fr~quence de 30,30/0 chez A. anguilla, eat beaucoup 
plus r6pandu chez A. rostrata atteignant,  chez cette 
esp~ce, une fr~quence de 75,25%. 

Le ph~notype A e t  le phSnotype AC, ayant  des fr~- 
quences respectivement de 8,45% et 5,63% chez A. 
anguilla n'ont  pas 6t6 observ6s chez A. rostrata. 

Le ph6notype AB, qui a une fr6quence de 33,8% chez 
A. anguilla, est beaucoup plus rare chez A, rostrata 
(fr6quence de 9,52%). 

Le phdnotype BC (fr6quence 19,70%) chez A. anguilla, 
est 6galement plus rare (fr6quence 13,33%) chez A. 
rostrata. 

Enfin, chez A. rostrata, nous avons pu observer un 
ph6notype C tr~s rare puisque non encore observ6 
jusqu'alors parmi les anguilles que noun avions 6tudi6es. 
S'il existe des diff6rences consid6rables entre la fr6quence 
de ces ph6notypes de transferrines chez ces 2 espSces, 
notons cependant que sur le plan immunologique, la 
structure de la transferrine de A. anguilla et de A. rostrata 
apparait  identique. L 'examen comparatif  du s~rum 
d'Anguilla anguilla et d'Anguilla rostrata, marqu6s au 
59 v e e t  examin6s en double diffusion en g61ose par un 
immun s6rum antis6rum d'Anguilla anguilla, montre 
apr~s r6v61ation autoradiographique des lignes de precipi- 
tat ion sp6cifiques de la transferrine, une r~action d' iden- 
tit6 immunologique de la transferrine de ces 2 esp~ces. 

Des r6sultats obtenus dans le m6me temps par SICK et 
a lY sur la pr6sence d 'un allele de l 'h6moglobine pr6sent 
seutement chez A.  rostrata, apporte un argument suppl6- 
mentaire en faveur de l 'autonomie de ces 2 esp~ces. 

Les anguiltes qui ont  dfi prendre naissance dans les 
mers chaudes et sal6es de la Mesog6e sont probablement 
rest6es fiddles aux conditions ancestrales; d'oh Ieur 
migration ontog6n6tique vers tes mers chaudes. On ne 
peut  qu '6voquer l 'ancienne hypoth~se Is,~* scion laquelle 
l a m e r  des Sargasses s 'est r6atis6e par un effondrement 
progressif d 'ouest  e n e s t  d 'un  continent ancien. 

On comprend que 2 esp&ces distinctes, existant  l 'une 
I'ouest, I 'autre 5. l 'est  de ce continent, se soient trouv6es 
alors m61ang6es. L'am6ricaine est rest6e proche de son 

lieu d'origine alors que l 'europ~enne a dfi s 'adapter  ~ des 
distances de migration de plus en plus longues ~ la suite 
de ces ~v~nements g~ologiques. 

Signalons que Ies oeufs d'Anguilta anguitta poss~dent 
des globules graisseux et un vitellus abondant  alors que 
les ceufs d 'A nguilla roslrata en sont d6pourvus; adaptat ion 
qui parait, sans ~tre finaliste, faciliter la continuit6 de 
l'esp~ce s0. 

Conclusions. En conclusion, l 'existence chez l 'anguille 
d 'un syst~me de groupes s~riques port6 par la transferrine, 
permet  de montrer  des diff6rences dans la r6partition des 
ph6notypes de ces groupes d 'une par t  chez 2 esp~ces 
d'anguilles (A. anguilla et A. rostrata) jusqu'alors consid6- 
r6es par certains auteurs comme identiques et, d 'aut re  
part, d 'observer des differences ~. l 'int6rieur d 'une m5me 
esp6ce (A. anguilla), selon l'origine gdographique des 
populations 6tudi6es 2x. 

Summary. A study of transferrins of the eel by paper 
electrophoresis, using a serum labelled with Iron 59, was 
carried out on 340 different individuals. The phenotypes 
of transferrins thus determined are differently distributed 
in the European eel (Anguilla anguilla) and in the Ameri- 
can eel (A. rostrata); the difference between these 2 
species is thereby made clear. Within the same species 
(A. anguilla), it is also possible to observe different dis- 
tributions of phenotypes according to the geographical 
origin of the individuals under study (French Atlantic 
coasts, French and Greek Mediterranean coasts). 
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E f f e c t s  of  O r n i t h i n e a - O x y t o c i n  a n d  O r n i t h i n e S - V a s o p r e s s i n  o n  t h e  P e r m e a b i l i t y  of  T o a d  S k i n  

BOURGIJET and IV[AETZ 1 have proposed tha t  neuro- 
hypophyseal hormones may act on amphibian target  
organs in 2 ways, exerting a hydrosmotic and a natriferic 
effect. Across the amphibian skin this leads to increased 
water movement  in 2 ways, one by virtue of increased 
permeabili ty whereby a more rapid osmotic flow occurs, 
and the other by virtue of increased sodium transport  
whereby an additional gradient is generated and more 
water accompanies the sodium. I t  has been suggested ~ 
that  the skin of the live toad Bu[o melanostictus offers, 
by virtue of its capacity to respond in these 2 ways, a 

means ot investigation of the hydrosmotic and natriferic 
effects of neurohypophyseal peptides and their analogues. 

Hydrated toads, having the cloaca occluded, and kept 
either in distilled water or in 0.1% sodium chloride, 
showed a steady rate of fluid uptake across the skin. 
When vasotocin or similar peptides were injected i.m. 
the rate of fluid uptake was augmented, and this increase 

I j .  BOURCUET and J. MAETZ, Biochim. biophys. Acta 52, 552 (1961). 
2 A. B. ELLIOTT, Experientia 23, 220 (1967). 
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dur ing  the  first  z/= h ~ollowing the  in jec t ion  could  be ex- 
pressed as a % of the  basic ra te  before t r ea tmen t .  

Using this technique,  dose-response curves  have  been 
prepared  for var ious  pept ides  in respect  of the i r  effect in 
augmen t ing  wa te r  up t ake  across t h e  toad  skin in the  
absence or  in t he  presence of  sodium chloride. I n  t he  first  
instance,  when  the  animals  were ba thed  in dist i l led water ,  
only  a hydrosmot i c  effect  could be p roduced  (see F igure  
1). I n  the  second instance,  when  the  animals  were ba thed  
in 0.1% NaC1 solution, since sodium was avai lable  for 
t r anspor t  a natr i fer ic  effect  could be present ,  and would  
be ev idenced  by  a fu r the r  a u g m e n t a t i o n  of wa te r  move-  
m e n t  as wa te r  followed t h e  t r anspor t ed  sodium (see 
F igure  2). Thus  t h e  dose-response cu rve  would  be  shif ted 
to the  le i t  if the  pept ide  wcrc exer t ing  a natr ifer ic  as well 
as a hydrosmot ic  effect.  

The  synthesis  by  BERDE et  al.S of hormone  analogues 
hav ing  orn i th ine  in posi t ion 8 has  made  i t  possible, using 
B. melanostictus in this  way,  to  examine  the  hydrosmot i c  
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Fig. 1, Relationship between dose of peptide arid % increase in rate 
of fluid uptake during the z[2 h immediately following i.m. injection; 
toads bathed in distilled water, Lines drawn by eye. • • argi- 
nineS-vasotocin; 0 . . . .  0 ornithineS-oxytoein; [] . . . . .  [] lysine 8- 
vasopressin; A & ornithineS-vasopressin. The concentration 
of peptide producing 50% augmentation of rate of uptake is marked 
thus . . . . . . .  
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Fig. 2. Relationship between dose of peptide and % increase in rate 
of fluid uptake during the z]~ h immediately following i.m. injection; 
toads bathed in 0.1% NaCI. Lines drawn by eye. • • arginine s- 
vasotoein; O . . . .  © ornithineS-oxytocin; ~ . . . . .  [2 tysineS-vaso - 
pressin; & A omithineS-vasopressin. The concentration of 
peptide producing 50% augmentation of rate of uptake is marked 
thus . . . . . .  

and  nat r i fer ic  effects of pept ides  hav ing  a l t e rna t ive ly  
arginine or  orn i th ine  in posi t ion 8, and thus  to a t t e m p t  
an assessment  of whe ther  it  is t he  spat ia l  posit ion,  as 
suggested by  RUDINGER and J e s t  l, or  the  basici ty,  as 
suggested by  BERDE et  al. 3, of the  amino group of posi t ion 
8 which de te rmines  t h e  ac t i v i t y  of t he  pep t ide  in aug- 
men t ing  permeabi l i ty .  

ArginineS-vasotocin has been prev ious ly  demons t r a t ed  2 
t o  exer t  a hydrosmot i c  effect similar  to t h a t  of arginine s- 
vasopressin.  I t  is now shown (Figure 1) t h a t  subs t i tu t ion  
of orni th ine  ill posi t ion 8 (ornithineS-oxytocin) leads to  a 
reduct ion,  by  a fac tor  of abou t  200, of t he  hydrosmot ic  
effect.  I t  would  appea r  t h a t  orni th ine  canno t  ef fec t ively  
replace arginine,  and  t h a t  t h e  bas ic i ty  of t he  side chain  
in posi t ion 8 is indeed all i m p o r t a n t  in producing  the  
hydrosmot i c  effect. 

W h e n  the  animals  are ba thed  in 0.1% NaC1 solution, 
and the  possibi l i ty  of a natr i fer ic  effect  exists,  t hen  
F igure  2 shows t h a t  t he  dose-response curves  for arginine s- 
vaso toc in  and  orni thineS-oxytocin  are bo th  shif ted to  the  
left. To  faci l i ta te  comparison,  t he  concen t ra t ion  of pep-  
t ide  requi red  to produce  50% augmen ta t i on  of fluid up- 
t ake  is marked  in F igure  1 and F igure  2. I t  mus t  be sup- 
posed t h a t  bo th  pept ides  lead to an  increased ra te  of 
sodium t r anspor t  and  hence  to  a fu r the r  augmen ta t i on  
of wa t e r  up take .  This  natr i fer ic  effect  can  be corre la ted  
wi th  t he  iden t i ty  of the  r ing s t ruc tu re  of these  2 peptides,  
and the  fact  t h a t  bo th  have  isoleucine in posi t ion 3. The  
resul ts  offer fu r the r  cor robora t ion  of MOREL and 
BASTIDE'S suggest ion 5 t h a t  isoleucine in posi t ion 3 is 
necessary if a pep t ide  is to  show natr i fer ic  action.  

F u r t h e r  conf i rmat ion  of t he  significance of isoleucine 
in posi t ion 3 is seen in the  dose-response curves  for 
lysineS-vasopressin and orni thineS-vasopressin.  Bo th  dif- 
fer f rom the  na tu ra l  ho rmone  arg in ine-vasotoc in  in posi- 
t ion 3 and in posi t ion 8. H a v i n g  less basic amino  acids in 
posi t ion 8 t h e y  are, as migh t  be  expected ,  m u c h  less p o t e n t  
t h a n  arg in ine-vasotoc in  in  the i r  hyd rosmot i c  effect  (Fig- 
ure 1). The i r  dose-response curves  in F igure  2 are  a lmos t  
ident ica l  w i th  those  in F igure  1, showing t h a t  t h e y  do no t  
exer t  a natr i fer ic  effect, and since they  b o t h  have  phenyl-  
a lanine in posi t ion 3, this  offers fur ther  conf i rmat ion  of 
t he  significance of isoleucine in posi t ion 3 if  natr i fer ic  
ac t ion  is to  be  produced% 

Rdsumd. E n  e m p l o y a n t  des c rapauds  pour  doser  l ' ac t ion  
des pept ides  sur la perm6abi l i t6  de la peau, l ' e f fe t  hydros-  
mo t ique  de l 'arginineS-vasotocine s 'es t  mont r6  200 fois 
plus  pu i ssan t  que  celui de l 'orni thineS-oxytocine.  Ce fa i t  
conf i rme l ' impor t ance  h y d r o s m o t i q u e  de  l ' ac ide  amin6 
arginine dans  la posi t ion 8. Tous  2 o n t  eu un effet  na t r i -  
f6rique, mais  ce ne fu t  pas  le cas de la tysineS-vasopressine 
e t  l 'ornithineS-vasopressine.  L ' i m p o r t a n c e  nat r i f6r ique de 
l ' ac ide  amin6 isoleucine dans la posi t ion 3 e n e s t  confirm6e. 
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