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be tween  norepinephrine conten t  and the number  of granu- 
lated vesicles in the  hypo tha lamus  observed in the present 
s tudy  suggests t ha t  the  granula ted vesicles contain only 
norepinephrine.  I t  is also suggested tha t  the sedation in- 
duced by  Vv'in 18501-2 or  reserpine is closely related to 
loss of norepinephrine,  which is conta ined within the 
g ranu la ted  vesicles in the  synapses and the axons of the 
h y p o th a l amus  18. 

Zusammen]assung. Der Hypotha lamus  von Kaninchen 
wurde  nach  Win  18501-2-Injektion biochemisch und elek- 
t ronenmikroskopisch  untersucht .  Die Behandlung er- 
zeugte auffal lende Ver~inderungen im Noradrenal ingehal t  
und in der  Anzahl  der  Katecholamine  enthal tenden gra- 
nul ierenden Vesiculae im Hypothalamus .  Die Resul ta te  
scheinen zu zeigen, dass diese charakteris t ischen VesiculaR 

nur  Noradrenal in en tha l ten  und dass die Sedat ion des 
Kaninchens  nach der  In jek t ion  yon Win  18501-2 auf  der  
Verminderung des Noradrenal ins  und der  charakter is t i -  
schen Vesiculae beruht.  
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E f f e c t s  o f  S t a r v a t i o n  on  the  Free  A m i n o  A c i d  
P o o l s  of  Ciona intestinalis 

FERRINI et  al. z have  recent ly  given quant i ta t ive  da ta  
on the  free amino acids of ovar ian eggs of Ciona intesti- 
nalis with  the  help of amino acid analyser. This line of 
invest igat ion,  using such a modern and quant i ta t ive  
technique,  has surpassed the  method of paperchromato-  
graphy,  which gives only a qua l i ta t ive  indication ot the 
more a b u n d a n t  amino  acids present  and is misguiding 
when the  a m o u n t  of mater ia l  is small 2-4. However,  even 
this  provides  cer ta in  clues in connection with certain 
specific quest ions.  

FERRINI et  al. found a high concentrat ion of taurine 
and sarcosine, unusual  amino acids, in eggs of Ciona. 
Earl ier ,  AC~:ERMANtq and JANKA 6 had also detected tau- 
r ine in Ciona. Taur ine  has also been detected in other  
mar ine  inver tebra tes  s. The  excessive quant i t ies  of certain 
amino acids present  in marine invertebrates  is an in- 
terest ing fact  which has not  yet  been fully explained, but  
AWAt'ARA ~ has discussed the var ious possibilities. I t  is not  
clear whe the r  t he  pa t t e rn  is dependent  on environment ,  
i.e. if i t  can change wi th  al tered concentra t ion of salt in 
the medium.  On the  o ther  hand,  there is some evidence by 
R O B E R T S  and SIMONSEN 7, BRAHMACHARY 8, and AwA- 
PARA 6 t h a t  some organisms mainta in  a starvation-resist-  
an t  genet ical ly-f ixed pa t te rn  of amino acids. In  tadpoles 
of the  toad  Bu[o melanostictus and in the Sicilian frog 
Discoglossus 'q,l°, BRAHMACHARY found a considerable loss 
in the q u a n t i t y  of free amino acids in tails following star- 
va t ion ,  though there  was no appreciable change due to 
metamorphosis ,  and by  comparison with  a larger quant i ty  
of tai ls  f rom s ta rved  tadpoles,  he detected tha t  the pat- 
tern  remained  qua l i t a t ive ly  the same. Other  workers de- 
tec ted  a loss of amino acids in s tarving insect larvae ~t. 

In  v iew of these facts, i t  may  be of some interest  to 
follow the  free amino acid pat terns,  especially taurine and 
sarcosine, in s t a rved  and uns ta rved  Ciona. 

Two batches  of  Ciona were s ta rved  for one month  and 
three weeks  respect ive ly  by keeping them in filtered sea 
water  which was changed every  day. The water  was not  
pas teur ized and some microorganisms might  have dropped 
into i t  f rom the  air, and thus a ve ry  small  amount  of 
nour i shment  migh t  have  been avai lable  to the  organisms. 
But  as the  crea tures  became percept ibly very  much ema- 

ciated (some of them died), the process of catabol ism had 
far exceeded tha t  of anabolism. The free and bound amino 
acid pat terns  in this condi t ion were compared  with those 
of normal  Ciona. The patterns turned out to be consistently 
very similar. 

The muscle tissues of Ciona were cut  and removed  and, 
after drying, homogenized in 70-80% methanol  or  ethanol .  
One-dimensional chromatograms  developed in the  solvent  
n-butanol :  acetic acid : water  (4-: 1 : 1 ) showed three ve ry  in- 
tense spots with some trailing. This  condi t ion was highly 
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reproducible .  (I t  m a y  be m e n t i o n e d  t h a t  t he  c h r o m a t o -  
g ram deve loped  f rom t h e  homogen ized  unfer t i l ized eggs 
wi th  t he  same solvent ,  gives a m u c h  b e t t e r  resolut ion 
and  shows a d i f ferent  p a t t e rn ,  F igure  1.) The c h r o m a t o -  
grams deve loped  f rom hydro lysed  muscle  t i ssues  gave  a 
clearer  resolut ion of the  spots  (Figure 2). A l though  
specific t es t s  for a m i n o  acids were no t  carr ied out,  com- 
par i son  wi th  s t a n d a r d  amino  acids suggests  t he  presence  
of sarcosine, taur ine,  glycine, and g lu tamic  acid as the  
m o s t  in tense  spots .  Taurine,  glycine,  and  g lu tamic  acid 
were  also compared  in ano the r  so lvent  sys tem,  n a m e l y  
m e t h a n o l : w a t e r  : pyr id ine  (20 : 5 : 1). Two-d imens iona lch ro -  
m a t o g r a m s  (n -bu tano l : ace t i c  a c i d : w a t e r  and  phenol)  of 
the  mater ia l  and the  mate r ia l  plus sarcosine and  t au r ine  
and  only  sarcosine and  taur ine  were compared .  Al though 
resolut ion was poor  there  were enhanced  in tens i t ies  in the  
p roper  places li. 

Z u s a m m e n / a s s u n g .  Nach  den vor l iegenden Befunden  
scheinen Taur in  u n d / ode r  Sarcosin,  Glycin und /ode r  
Glutamins~iure die wesen t l i chen  Aminosguren  der  C i o n a -  
Musku la tu r  zu sein. Das  charak te r i s t i sche  Chromato-  
g r a m m  1/isst sich in nahezu gleicher Intensit~it  auch  in den 

E x t r a k t e n  yon ausgehunge r t en  Versuchs t ie ren  nach-  
weisen. 
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The Fractionation of Arginine-Rich Histones 
from Calf Thymus 

His tones  f rom calf t h y m u s  and  o the r  m a m m a l i a n  tis- 
sues can be d iv ided  in to  two  m a j o r  groups  - arginine-  and  
lysine-r ich his tones.  The arginine-r ich h i s tones  are  he te ro-  
geneous as was  shown b y  JOHNS and  BUTLER 1 who, on 
the  basis  of solubi l i ty  in abso lu te  e thano l  ob t a ined  two 
argin ine-r ich  f rac t ions  coded  as F2a  and  F3 ~. The  F3 
h is tones  are e lec t rophore t ica l ly  slow (in s t a rch  gel electro-  
phoresis)  and  con ta in  a lanine  as t he  sole N H  2 t e rmina l  
amino  acid. The  F2a  h is tones  are  fas t  in s t a rch  gel e lectro-  
phorcs is  and  do n o t  possess  any  def in i te  N t t i  t e rmina l  
amino  acid. Prol ine,  a lanine  and  glycine are  usual ly  re- 
covered  in smal l  amoun t s ,  and  PItlLLIPS a has  shown  
recen t ly  t h a t  t he  NH~ t e rmina l  amino  acids in th i s  frac- 
t ion  are aee ty l a t ed  to a grea t  ex t en t .  Because the  s t a r ch  
e lec t rophores is  of t h e  F2a  and  F3 h i s tones  shows the  
presence  of a t  least  two  d i s t inc t  b a n d s  in each of the  two  
fract ions ,  a t t e m p t s  were  m a d e  to  f rac t iona te  t he  arginine-  
r ich  histories.  

The  arginine-r ich h i s tones  were p repa red  f rom e thano l  
washed  c rude  calf t h y m u s  nuc leohis tone*  by  ex t r ac t ion  
wi th  a m i x t u r e  of abso lu te  e thano l  and  1.25N FtCI 5,~. Ex-  
t r a c t  con ta in ing  the  F2a and  F3 histories was p rec ip i t a t ed  
wi th  6 Vol of cold ace tone  and  the  p rec ip i t a t ed  p ro te in  
was  recovered  by  cent r i fuga t ion ,  washed  wi th  ace tone  and  
w i t h  e the r  and  dr ied in vacuo.  In  ano the r  series of exper i -  
men t s ,  the  ethanol-HC1 ex t r ac t  was e v a p o r a t e d  in dialysis 
bags in a s t r eam of cold air a p p r o x i m a t e l y  to t/~ of t he  
original  vo lume  and  dia lyzed aga ins t  dist i l led water .  The  
small  a m o u n t  of p rec ip i t a t e  which  formed dur ing  evapora-  
t ion  and  dialysis was r e moved  by  cen t r i fuga t ion  and  the  
F2a and  F3 h is tones  were t h e n  p rec ip i t a t ed  wi th  t r ichloro-  
acet ic  acid (5°~o final concent ra t ion) ,  conver t ed  to hyd ro -  
chlor ides  and  dr ied  s. 

The p rec ip i t a t e  fo rmed dur ing  evapora t ion  and  dialysis  
was washed  wi th  cold acetone,  t h e n  by  ether ,  and  dried.  

P a r t  of the  mate r ia l  became  soluble in ace tone  and  af ter  
r emova l  of ace tone  by  flash evapora t ion  a b rown  lipid-like 
mate r ia l  was ob ta ined .  This  mate r ia l  con ta ined  no pro te in  
or amino  acids and  no fu r the r  cha rac te r i za t ion  was  at-  
t e mp t e d .  The pro te in  p a r t  of the  p rec ip i ta te  was hydro ly -  
zed in c o n s t a n t  boil ing HCI (5.7N) and  ana lyzed  for 
amino  acid composi t ion ,  which is shown  in t he  Table  
unde r  ' l ipo ' .  

The  arginine-r ich h i s tones  F2a  and  F3 were sepa ra t ed  
b y  f i l t ra t ion on  S e p h a d e x  G 75 (Fine,  in bead  form) 
columns.  The  swollen gel su spended  in 0 .01N HC1 was 
poured  into co lumns  50 × 1600 ram, 1500 mg  of the  
F2aF3  histories were  dissolved in 15 ml  of 0.01 N HC1 and  
appl ied  to  t he  column.  The  f rac t ions  were  e lu ted  wi th  
0 .01N HCI s a t u r a t e d  wi th  chloroform.  A flow ra te  of 
48 ml /h  was m a i n t a i n e d  a n d  f rac t ions  were col lected eve ry  
10 min.  The  e lu t ion  p a t t e r n  o b t a i n e d  is shown  in  F igure  1. 
The  F3 h is tones  were  e luted f rom the  co lumn first ,  fol- 
lowed by  the  F2a  fract ion.  F rac t ions  compr i s ing  the  peaks  
were pooled  as ind ica ted  by  ar rows in F igure  1, and  the  
p ro te ins  were recovered  b y  dialysis  aga ins t  dist i l led wa te r  
and  by  lyophi l iza t ion.  

The F2a  histories ob ta ined  in th is  way  were f u r t h e r  
f rae t iona ted .  3.0 g of the  F2a  f rac t ion  were  d issolved in 
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