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Because the  specimen was wan ted  by  a col league for 
anatomical examina t i on  and ident i f icat ion,  i ts t issues 
were not  dissected for separa te  analysis  on this  first  oc- 
casion. The  whole an imal  (wet weight  = 1.84 g) was 
Stored in a smal l  v o l u m e  of e thano l  under  refr igera t ion 
until all carotenoid  p igmen t  had  been leached f rom its 
body. On immers ion  in  the  alcohol,  the  body,  s ta lk  and 
appendages tu rned  f rom blue to p ink  in color;  the  in te rna l  
tissues gradual ly  unde rwen t  the  same color  change,  while 
the white,  bubble-f i l led f loa t  r ema ined  essent ial ly un-  
changed in appearance .  

When the  barnacle,  now a pate straw-color,  conferred 
no more color to alcohol, the  ex t rac ted  p igments  were 
transferred f rom the  orange-yel low e thano l  solut ion into 
hexane. Here in  t h e y  exh ib i ted  a single p la teau  or  v e r y  
Shallow, saddle-l ike m a x i m u m  ex tend ing  f rom 454-474 
am, a t  a dens i ty  ref lect ing an or iginal  concen t ra t ion  of 
about 1.2 mg  of carotenoid/100 g wet  t issue (as taxan th in  ~ nits). The  pa r t i t ion  ra t io  of  th is  c rude  ex t r ac t  be tween  

exane and 95% m e t h a n o l  was 19:81, suggest ing a pre- 
POnderance of unester i f ied xan thophy l l i c  carotenoids.  

After exposure  to e thanol ic  N a O H  at  60-70°C, there  
remained, in add i t ion  to ma jo r  amount s  of a red soap, a 
Persistent neut ra l  fraction,  which  exhib i ted  m a x i m a  a t  
473, 446 and ~ 423, and a m i n i m u m  a t  465 nm, thus  ~ Uggesting the  presence of f l-carotene and /o r  de r iva t ives  
uereof. The  pa r t i t ion  ra t io  of 33:67, found for this  

neutral  residue, suggested t h a t  a d i h y d r o x y  fl-carotene 
(e.g. zeaxanthin ,  wi th  a known par t i t ion  rat io  of 11:89) 
might be accompanied  by  minor  propor t ions  of //-caro- 
tene, which is comple te ly  epiphasic,  or  possibly by  one or  
another of the  m o n o h y d r o x y  //-carotenes, which are 
82~86~/0 epiphasic 4. This  neut ra l  f ract ion a m o u n t e d  to 

24.4% of t he  to t a l  carotenoid ,  while the  remain ing  75% 
was a s t axan th in ,  r ecovered  f rom the  red No-sa l t  as free 
astacene,  and  exhib i t ing  a single, smoo th  m a x i m u m  a t  
493 n m  in pyridine.  

The  blue body-color  of L, [ascicularis is therefore  con- 
c luded to be t h a t  of a con juga ted  a s t axan th in  chromo-  
protein,  as in its own eggs ~, in numerous  o ther  crus ta-  
ceans ~, and in t he  s iphonophore  VelelIa 2. The  barnac le  
exhib i t s  i ts b lue  p igmen ta t i on  i r respect ive  of  whe the r  i t  
has  anchored  itself  to  Velella or to  inan ima te  f lotsam. 

W i t h  the  ava i l ab i l i ty  of a more  favorab le  supp ly  of 
this  unusua l  Lepas species, ga thered  dur ing a spr ing 
cruise, i t  should be possible to explore  for the  po ten t ia l  
select ive f rae t iona t ion  of caro tenoids  among  i ts  tissues, 
and to determine ,  for example,  the  kinds and re la t ive  
concent ra t ions  of neu t ra l  caro tenoid  fract ions in the  
somat ic  and gonadM tissues. 

Zusammen/assung. Die b laue  F a r b e  der  ozeanischen 
Cirripedien,  Lepas [ascicularis, wird als Chromopro te id  
mi t  A s t a x a n t h i n  als Caro t ino idkomponen te  identif iziert .  
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S o d i u m  In take  in G o l d f i s h  

• /Freshwater fish cons t an t ly  lose sodium in the i r  feces, 
in their  urine and  b v  diffusion th rough  surface tissues. 
Ta . ' - 
~k ese sodmm losses are corrected in 2 ways :  th rough  the  
~usorption of sodium ions f rom the  surrounding wa te r  by 
~ae il • . • - " '  f_ .g ls and th rough  the  ingest ion of s o d m m - c o n t a m m g  
[uOCts. The control  of the  absorpt ion  of sodium by  the  gills 
uas been s tudied  ex tens ive ly  (see BLACK, 1957, for a 
C0 

mprehensive b ib l iograohy  and a rev iew of the  field ~). 
our knowledge,  no s tudy  has  been  conduc ted  on 

regulation of sod ium ingest ion in these  animals.  
Materials and animals. The 12 goldfish used in these 

experiments were c o m m o n  pool goldfish (Carassius 
a~ratus) between 4 and 6 inches long. T h e y  were pur-  
.:rased locally. The  ~ellets used in the exper iments  con- 
~Sted • ~ . . • of a ge l a tme-a lbumm-s ta rch -aga r  base. In  addit ion,  
Various salt  mix tures  were added to  all bu t  the  sal t-free ~ lets. The  s tandard  pel le ts  conta ined  HEGSTED salts ~. 
a e  sodium pellets  conta ined  sodium chloride The  potas-  
~lllra -- . . • " 

. pellets conta ined  ~o ta s smm chloride and the  
~otlium r . . . 
fr -free salt  pel lets  con tmned  a commerc ia l  sodium- 

ee salt mixture .  A small  a m o u n t  of corn-oil  and of a 
glac°se v i t amin  mix tu re  was added to all pellets  used in 
experiment 2. 

Me~hod. In  the  exper iments  presented  here,  regula t ion  
f Sodium in take  in t he  goldfish was specifically s tudied 

sT~.rneasuring changes in the  preference of t he  goldfish for 
" m u m  following sod ium deplet ion.  A s imul taneous  prefer-  

ence measure  (the re la t ive  a m o u n t  ea ten  of 1 food when 
2 or  more  foods are avai lable)  was used, r a the r  t h a n  a 
single in take  measure  (the to t a l  a m o u n t  of food ea ten  
when  only 1 food is avai lable) .  I t  was necessary  to  use the  
s imul taneous  preference measure  because of the  l a r g e  
var ia t ions  in day  to day  in take  of m a n y  goldfish s and 
because of the  possibi l i ty  t h a t  sodium depr iva t ion  migh t  
cause anorexia  in the  fish. The  s imul taneous  preference 
measure  is re la t ive ly  insensi t ive to these var ia t ions ,  while 
the  single in take  measure  is rendered  inval id  by  them.  

The  basic procedure  used was the  fol lowing:  (1) t he  
fish were main ta ined  in t a p  wa te r  w i th  s tandard  pellets  
ava i lab le  for 1 h /day ;  (2) the  fish were pre- tes ted by  
mak ing  avai lable  equal  numbers  of sodium pellets  and 
control  pellets  (either salt-free pellets  or  po tass ium pel- 
lets);  (3) the  fish were subjec ted  to a sodium stress b y  
main ta in ing  t h e m  in dist i l led deminera l ized  wate r  for 5 
days  and mak ing  pel le ts  conta in ing  a sodium-free sa l t  
m ix tu r e  ava i lab le  for 1 h each  d a y ;  (4) the  fish were  
tes ted  by  mak ing  ava i lab le  equa l  number s  of sod ium 
pellets  and cont ro l  pellets. In  E x p e r i m e n t  1, sMt-free 
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pellets were used as control pellets. In  experiment 2, 
potassium pellets were used as control pellets. 

Results. In  experiment 1, 5 out of the 6 fish completing 
the experiment increased their preference for the sodium 
pellets as a result of deprivation (Figure 1). Before 
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Fig. I. Relative preference shown for sodium pellets before and after 
deprivation using salt-free control pellets. 
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Fig. 2. Relative preference shown for sodium pellets before and after 
deprivation using potassium control pellets. 

deprivation, 4 fish showed a stronger preference for the 
salt-free pellets than  for the sodium pellets, 1 fish showed 
a stronger preference for the sodium pellets, and 1 fish 
ate an equal number  of both types. After deprivation, 5 
fish showed a stronger preference for the sodium pellets 
than  for the salt-free pellets and only 1 showed a stronger 
preference for the salt-free pellets. In  experiment 2, all 6 
fish increased their preference for the sodium pellets as a 
result of deprivation (Figure 2). Before deprivation, 3 fish 
showed a stronger preference for the sodium pellets than 
for the potassium pellets, and 3 showed a stronger 
preference for the potassium pellets than for the sodium 
pellets. After deprivation, all 6 fish showed a stronger 
preference for the sodium pellets than  for the potassium 
pellets. 

Conclusion. The results from experiment 1 show that 
goldfish increase their preference for salt-containing foods 
when they are kept in water with a low sodium content. 
The results of experiment 2 suggest tha t  the sodium ior~ 
in the salt-containing foods is responsible for this in- 
creased preference 4. 

Rdsumd. Les poissons rouges sentent  le manque de 
sodium at, lorsqu'ils sent plac6s dans de l 'eau contenant 
tr~s peu de sodium, leur pr6f6rence pour les aliments 
contenant  du sel est accrue. 
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E x o t o x i n  in Malaria  Infection 
( P l a s m o d i u m  berghei) 

Recent investigations have shown 1,2 that  large amounts 
of plasmodium proteins are necessary to induce protective 
immuni ty  against Plasraodium berghei. About 5 g/kg body 
weight of the antigen must  be injected in the course of 28 
days in order to provide 80% of mice of the Swiss strain 
with an established immunity.  This dose is much higher 
than the average amount  of antigen needed for immuniza- 
tion against soluble heterologous proteins. From this we 
concluded that  only a small part  of the plasmodium acts 
as the specific antigen which produces the protective im- 
munity.  But  it was not  known whether an exotoxin, per- 
haps stored in the parasite or in the host cell, was re- 
sponsible for the mechanisms of immunity.  As the as- 
sumed exotoxin should appear in the serum after the 
rupture of the host celt during schizogony, the following 
investigations were carried out. 

Methods. 5 groups (I-V) of 25 Swiss mice each were 
injected with different amounts of serum obtained from 

mice with high parasitemia (12th day post infection with 
Pl. berghei). A total of 9 injections (3 each week) were 
given i.p. without any adjuvants to each animal:  (group I} 
0.005 ml per shot (total 1.5 mg serum protein), (II) 0.01 ml 
(3 rag), (III) 0.1 ml (30 mg), (IV) 0,3 ml (90 mg), and (V) 
0.6 ml (180 mg). t day after the last injection the mice were 
infected with about 5 • 106 parasites (Pl. berghei). 100 un- 
treated animals kept under  equal conditions (standard 
diet, water, room temperature) served as controls. For 
blood smears see Table. 

Results. Surprisingly, all immunized mice developed 
daily-increasing parasitemia, just like the untreated ani- 
mals. And like the control group, of which no animals 
survived the 25th day post infection, all mice of groups 
IV and V died at  the same time. However, 2 animals 
(8%) of group I, 11 (44%) of group II,  and 1 (4%) of 
group I I I  survived this critical time. Though developing 

1 C. JERUSALEM, IInd Int. Conf. ProtozooL, London, 1965, p. 208- 
C, JERUSALEM, IX, Int. Congr. Mikrobiol., Moskau, 1966, p. 571. 


