
The ext rac t  includes carotenoids and phospholipids: 
indeed it  contains 0-14% P. The delipidated mater ia l  
contains 10% N, 8.5 % carbohydrates,  and still 0.2% P. 
As no nucleic acid is present in such preparations,  this 
residual P can be explained as being either strongly 
bound phospholipids or phosphoprotein-P.  Paper  chro- 
matography has shown a complete assortment  of amino 
acids. 

The fact  tha t  no nucleic acid was present in our pre- 
parations seems to rule out the possibility of a contamina-  
tion with mitochondria  or microsomes. 
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0.1 

Ultraviolet absorption spectrum of the ehromoprotein of the pigment 
granules of unfertilized eggs ( *--  a ) and of late blastulas ( o - -  c ) of 

Paracentrotus lividus. 

The electrophoretic analysis of the granules in solution 
in phosphate buffer at pH 7,4 shows two main compo- 
nents and a third small one having mobilities of u = -- 10, 
-- 4.5, and -- 2.9 × 105/cm2/V/s. We cannot  say at present 
whether  the pigment  is uniformlydis t r ibuted in the three 
components,  a l though there is some indication tha t  the 
distr ibution may  be unequal. 

The fractional precipitation, using the salting out 
method of DERRIEN 1 (using AmSO 4 and est imating the 
amount  of proteins in the supernatant  from the absorp- 
t ion at  275 mp), agrees with the results of the electro- 
phoresis, showing the presence of three fractions with 

o/ precipitat ion points at 60/o, 70 %, and 75 % saturat ion 
of AmSO, .  

The same results were obtained with granulesprepared 
from early stages of development  and up to the early 
blastula  stage. However,  at about  the t ime when 
migrat ion of the pr imary  mesenchyme takes place, the 
preparat ions appear to contain some nucleic acid. A 

1 y .  DERRIEN, Svensk. Kern. "lid. 59, 139 (1947). 

comparison between the U.V. absorption spectrum 0i 
two preparations, one from unfertilized eggs and one 
from late blastula, shows this fact quite dist inctly (Fig.). 
I t  is possible t h a t  the nucleic acid is a contamination, 
al though the constancy of its quan t i ty  in different pre- 
parations (about 0.7 °/o of nucleic acid P) may  suggest 
tha t  it is present as an integral  part  of the composition 
of the granules. The analysis shows tha t  i t  is ribose 
nucleic acid, and tha t  rules out a contaminat ion with 
nuclear material .  However,  further analyses will clear 
up this impor tan t  point. 

Final ly  we might  add tha t  the chromoprotein in 
solution exhibits  a type of reversible denaturation 
similar to tha t  known for other  proteins conjugated with 
carotenoids (Ovoverdin z, Crustacyanin2): tha t  is, the 
orange-red colour of our chromoprotein in solution in 
phosphate buffer at pH 7-4 turns to yellow when heated 
up to 85 ° C for 3-- 10 minutes and then, when the prepara- 
tion is quickly cooled down, the colour returns to 
orange-red. 

We wish to thank Dr. H. J. BIELm for interesting discussions. 

ALBERTO ~ONROY a n d  ~{ARINA DE NICOLA 

Depar tment  of Physiology, Zoological Station, Naples, 
and Centre of Biology of the C.N.R., O c tobe r  1, 1951. 

Zusammen/assung 

Die Pigmentk6rnchen aus dem Ei yon Paracentrotus 
lividus bestehen aus einem Chromoproteid.  Mit Erreichen 
des Blastulastadiums ist in den K6rnchen auchNuklein- 
s~ure enthMten. 

1 K. G. STERN and K. SALOMON, I .  BioI. Chemn. 122, 461 (1938). 
2 G. WALD el al., Biol. Bull. 95, 249 (1948). 

C h a n g e s  i n  W a t e r  D i u r e s i s  and  V a s o p r e s s i n  
I n a c t i v a t i o n  in  M i c e  Fed  on  P r o t e i n  

D e f i c i e n t  D i e t s  

- I t  has been suggested by several authors (literature 
reviewed by EVERSOLE, BIRNIE,  and GAUNT 1 and RALLI 2, 
tha t  re tent ion of water  following liver damage is due, at 
least, in par t  to a decreased inact ivat ion of the posterior 
p i tu i tary  antidiuret ic hormone by damaged l iver tissue. 
Pronounced depression of water  diuresis has also been 
observed in animals kept  on protein deficient diets 
(DICKER, HEELER, and HEWER a, DICKER 4) and in 
patients suffering from hunger oedema (Go PAEAN 5). There 
is ample evidence to show tha t  the l iver in such deficiency 
conditions may not be normal. I t  seemed of interest  there- 
fore to invest igate whether  the livers of protein deficient 
animals inact iva te  ant idiuret ic  hormone at the normal 
rate, and secondly whether  the fa t ty  changes frequently 
found in the livers of such animals have a bearing on 
the impai rment  of water  diuresis or on changes in the 
rate of inact ivat ion of vasopressin. 

1 ~V. J. ]~VERSOLE, J. H. BIRNIE, and R. GMJNT, Endocrinology 
45, 378 (1949). 

2 E. P. RALLI, S .H.  LESLIE, G.H.  STOECK, and B. LAKEN, 
Artier. J. Med. 11, 157 (1951). 

3 S. 1~. DICKER, H. HELLER, and T. F. HEWER, Brit. J. Exper. 
Path. 27, 158 (1946). 

4 S. E. DICKER, Biochem. J. 46, 53 (1950). 
5 C. GOPALAr4, Lancet 258, 304 (1950). 
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The expe r imen t a l  an imals  used were mice which  were 
kept  on var ious  pro te in  def ic ien t  diets.  I t  could be shown 
tha t  t h e y  deve loped  signs of " p r o t e i n  de f i c i ency"  (loss 
of weight ,  anorexia ,  decrease of  p la sma  proteins ,  f a t t y  
inf i l t ra t ion in the  liver) m u c h  more  rap id ly  t h a n  rats .  
In addi t ion  such an imals  exc re t ed  a s t a n d a r d  wa te r  load 
at  a lower ra te  t h a n  normals  a f te r  on ly  6 to  7 days  on 
the  def ic ient  d ie ts :  Fo r  e x a m p l e  in a series of mice kep t  
on a diet  poor  in pro te in  and chol ine  (= die t  B B ;  see 
DICKER 1) t he  mean  v o l u m e  of ur ine  90 min  af ter  wa te r  
admin i s t r a t ion  was only 17.5 per  cen t  of t h a t  of the  
control  series. W h e n  a d e q u a t e  a m o u n t s  of chol ine  were 
added to this d ie t  (= d ie t  BC) the  m e a n  ur ine  vo lume  
rose to 47.4 per  cen t  of t h a t  of the  controls .  A prote in  
def ic ient  vege tab le  die t  (=  TT) con ta in !ng  ample  choline 
(DICKER, HEELER, and  HEWERa), g iven  to  a th i rd  group 
of mice, lowered the  mean  ur ine  v o l u m e  exc re ted  dur ing  
90 min to 33.2 per  cen t  of the  normal .  

To s tudy  vasopress in  inac t iva t ion ,  homogena t e s  of 
mouse l iver  m i x e d  wi th  a s t anda rd  dose of vasopress in  
and phospha te  buffer  of p H  6.5 were i ncuba t ed  a t  37°C 
for 30 min.  R a t s  to  which  w a t e r  had  been admin i s t e red  
were in jec ted  i n t r a p e r i t o n e a l y  wi th  the  incuba t ion  mix-  
tures and the  an t id iu re t i c  effect  compared  wi th  t h a t  of 
known doses of vasopress in .  Expre s sed  as percen tage  of 
the mean ur ine  v o l u m e  a t  90 rain of controls  in jec ted  
wi th  an i ncuba t ion  m i x t u r e  con ta in ing  no rma l  mouse 
liver, the  resul ts  ob ta ined  wi th  l ivers  f rom animals  on 
the prote in  def ic ien t  diets  were as follows: 

B B  for 7 days  = 73.7 per  cent,  
B B  for 10 days  = 61.5 per  cent,  
BC for 7 days  = 81.2 per  ceflt, 
T T  for 10 days  = 60.6 per  cent .  

In  o the r  words,  i t  wou ld  appea r  t h a t  more  an t id iure t ic  
mater ia l  r ema ined  ac t ive  in t he  l iver  homogena tes  f rom 
prote in  def ic ien t  an imals  w i th  the  resul t  t h a t  the  inhibi-  
t ion of wa t e r  diuresis in t he  t es t  ra ts  was more pro- 
nounced.  

F a t t y  changes  in l ivers  of an imals  kep t  on the  prote in  
deficient  d ie t  were  i nves t i ga t ed  by  histologiqal  and by  
chemical  methods .  The  his to logical  resul ts  are summa-  
r ized in the  table .  The  chemica l  e s t ima t ion  of to ta l  l iver  
lipids were in reasonable  a g r e e m e n t  wi th  the  histological  
findings. There  would  appea r  to  be no para l le l i sm be- 
tween the  resul ts  of the  diuresis  and  inac t iva t ion  experi-  
ments,  and  the  i n t ens i t y  of f a t t y  changes :  Mice kep t  on 
diet  TT  for 10 days  for ins tance  showed a p ronounced  
inhibi t ion of wa t e r  diuresis  and  the i r  l ivers i nac t iva t ed  
vasopressin less eff ic ient ly,  even  though  no f a t t y  changes 
could be found  in the  l iver.  

Assessment by histological methods of the intensity of fatty changes 
in the liver of mice on protein deficient diets. The degree of fatty 

vacuolationisrccorded as 0, +, ++ ,  + + +  or + + + + .  
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In  v iew of the  f indings of LESL:E and RALLI 1 and of 
DICKER 2 t h a t  the  ur ine of rats  fed on a prote in  def ic ient  
d ie t  con ta ined  a m o u n t s  of an t id iu re t i c  a c t i v i t y  which 
increased the  longer  the  animals  r ema ined  on the  ex- 
pe r imen t a l  diet,  i t  would  be t e m p t i n g  to associate  the  
lack of the  renal  response to wa te r  in prote in  def ic ient  
mice w i t h  t he  decreased ab i l i ty  of the i r  l iver  to i nac t i va t e  
vasopressin.  However ,  such an associat ion can at  present,  
for severa l  reasons,  be regarded  as no more than  an 
inv i t i ng  possibi l i ty.  

J. H.  B1RNIE, K. E.  BLACKMORE, and H. HEELER 

D e p a r t m e n t  of Pha rmaco logy ,  U n i v e r s i t y  of Bristol ,  
Oc tober  22, 1951. 

Zusammen/assung 
Miiuse, die auf  eiweil3arme Kos t  gese tz t  werdcn,  zeigen 

wenige Tage  sp~iter eine bedeu t ende  A b n a h m e  ihrer  
Ft thigkei t  zur  Wasserdiurese .  Die Leber  solcher  Tiere  
i n a k t i v i e r t  Vasopress in  l angsamer  als Leberbre i  yon 
Kont ro l len .  E in  kausa le r  Z u s a m m e n h a n g  zwischen die- 
sen Befunden  ist  fraglich. Je  nach  der  Z u s a m m e n s e t z u n g  
der  eiweil3armen Kos t  (Cholingehalt ,  Kalor ienwer t )  und  
der  Versuchsdauer  t r a t en  bei den Versuchs t ie ren  ver,- 
schiedene Grade  yon L e b e r v e r f e t t u n g  auf.  Diurese-  
h e m m u n g  und  Ver l angsamung  der  Vasopress in inakt i -  
v i e rung  k o n n t e n  j edoch  auch  in Tieren  nachgewiesen  
werden,  deren Leber  keinen e rh6h ten  F e t t g e h a l t  aufwies.  

I S. H. LESLIE and E. P. RALtn, Endocrinology 4t, 1 (10.17). 
S. E. DlegER, Biochem. J. 46, 53 (1950). 

Antidiuret ic  Act ion of Smal l  D o s e s  
of Enteramine  Extracts  in the Rat  

Extracts o/Posterior Salivary Glands o/Octopus vulgar is  

Alcohol  and  ace tone  ex t rac t s  of pos te r io r  s a l i va ry  
glands  of Octopus wdgaris and h'ledo~,e moschata i nh ib i t  
diuresis in ra ts  and in var ious  o the r  m a m m a l s ,  inc lud ing  
humans .  The  an t id iu re t i c  ac t ion  is due to cn t e r amine .  

Resul t s  ob ta ined  in dogs and ra ts  wi th  mass ive  doses 
of sa l iva ry  ex t r ac t  were r epor t ed  in p rev ious  c o m m u n i -  
cat ions 1. 

Tile purpose of present  researches was to  es tab l i sh :  

(a) t im smal les t  dose of sa l iva ry  e x t r a c t  of Octopus 
vulgaris stil l  ac t ive  oil the  diuresis of h y d r a t e d  ra t s ;  

(b) t he  mechan i sm of ac t ion  of smal l  doses of sa l iva ry  
ex t rac t .  In  this  connec t ion  i t  was i m p o r t a n t ,  above  all, 
to conf i rm w h a t  had  a l r eady  been obse rved  in dogs when  
using large doses of the  same mater ia l .  

The  expe r imen t s  were carr ied  ou t  on 560 adu l t  albim) 
rats of bo th  sexes, weighing f rom 130 to  250 g. A first  
load of t ep id  t ap  wa te r  (2.5 cma/100 g) was admin i s t e r ed  
in the  nmrn ing  by  s t omach  tube  to fas t ing  animals .  
Af te r  th ree  hours  a second wa te r  load (5 eroS/100 g) was 
given and,  a t  the  same t ime,  the  ra ts  were  in j ec ted  
subcu taneous ly  wi th  1 c m 3 / 1 0 0 g  dis t i l led  water ,  in 
which,  besides the  sa l iva ry  ma te r i a l  (lacking, of course, 
in the controls) ,  50 mg  sod ium th io su lpha t e  (500 
mg/kg) and 5 mg p - aminoh ippu r i c  ac id  (PAH,  50 
mg/kg) were dissolved.  

1 V. EaSPAMER and A. OTTOLENGIII, Exper. 6, 4'28 (1950), 7, 
1 S. E. DICKER, Biochem. J'. 46, 53 (1950). 191 (1951). 


