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group to ex t r ac t  into hexane  when  th is  so lvent  was  used 
ins tead  of chloroform indicates  it is no t  a carotenoid.  The 
ex t rac t ion  into chloroform af ter  p ro te in  dena tu ra t i on  
wi th  acidic me thano l  is s imilar  to t h a t  of ch romopro te ins  
hav ing  bilin p ros the t i c  groups 4, 7,1% However ,  a t t e m p t s  
to isolate the  pros the t ic  group f rom the  chloroform solu- 
t ion  were no t  successful. The  solut ion gradual ly  changed  
f rom blue-green to  yellow and  finally the  color dis- 
appeared  complete ly .  

Two t e m p e r a t e - w a t e r  fishes, Clinocottus analis (wooly 
sculpin) collected in t ida l  pools along the  Sou thern  Cali- 
fornia coas t  and  Scorpaenichthys marmoratus (cabezon), 
which  was collected ~7 off the  coast  of Sou the rn  California 
on the  ocean b o t t o m  at  a d e p t h  of abou t  20 m, were also 
found  to have  blue or blue-green blood plasma.  Pre-  
l iminary  expe r imen t s  indicate  t h a t  a blue-green protein ,  
w i th  proper t ies  s imilar  to  those  of the  ch romopro te in  
found  in the  blood p lasma  and  skin of t he  Arct ic  sculpin, 
could be isolated f rom the  p l a sma  of b o t h  species is. The 
blue-green pro te in  therefore  appears  to occur in the  blood 
p lasma  of 3 d i f fe rent  species of fish. The  3 species belong 
to the  fami ly  Cottidae and  fur ther  s tudies  of the  blood 
p lasma and skin of fishes in th is  fami ly  m a y  reveal  o the r  
examples  of the  occurence of t he  chromopro te in .  The bio- 
syn the t i c  p a t h w a y  and the  physiological  funct ion,  if any, 
of the  blue-green pro te in  are no t  known19. 

Zusammen/assung. Aus dem Blu tp l a sma  und der  H a u t  
des a rk t i schen  Spinnenf isches  Myoxocephalus scorpioides 
wurde  ein blaugri ines Chromopro te in  isoliert. 
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Hydro lys i s  of A m i n o  A c i d / 5 - N a p h t h y l a m i d e s  by  

h i  a previous  paper  1, we repor ted  the  enzymic  hy-  
drolysis  of amino-acid  f l -napthylamides  by  aminopep t i -  
dases in h u m a n  paro t id  saliva. The hydrolys is  of glycyl- 
L=prolyl f i -naphthy lamide  in paro t id  saliva was re la t ively  
higher  t h a n  those  of o ther  amino-ac id  f l -napthylamides ,  
indica t ing  the  presence  of a newly descr ibed k idney  
enzyme  by  H o p s u - H A v u  and  GLENNER 2 in pa ro t id  
sal ivary fluid. 

We  have  recent ly  found t h a t  an aminopep t idase  which 
hydro lyzes  glycyl-L-prolyl f l -naphthy lamide  was pre- 
d o m i n a n t l y  p resen t  in bovine  paro t id  gland 3. This  com- 
munica t ion  describes the  compar ison  of t he  subs t r a t e  
specificit ies wi th  aminopep t idases  in bovine pa ro t id  
g land and  the  intracel lular  d i s t r ibu t ion  of the  enzymes.  

Bovine  paro t id  gland was ob ta ined  fresh, packed  in 
ice, f rom the  s laughterhouse.  The t issue was homogen ized  
b y  the  use of an Ul t r a -Tur rax  homogenizer  w i th  9 vol. of 
0.25 M sucrose. After  r emoving  cell debris  and  nucleus by  
low-speed centr i fugat ion,  mi tochondr ia l  and  microsomal  
f ract ions  and  soluble s u p e r n a t a n t  were sepa ra ted  by  
different ia l  centr i fugat ion.  The subs t r a t e  amino-ac id  /3- 
naph thy l am ides ,  which  were syn the t i zed  as descr ibed by  
GLENNER et al. 4, were k ind ly  supplied f rom Dr. G. G. 
GLENNER. Glycyl-L-prolyl  f l -naphthy lamide  hydrobro -  
mide  was k ind ly  syn the t i zed  by  Drs. S. SAKAKIBARA and  
K. TAKADA by the  m e t h o d  of GLENNER et  al. 2, The incu- 
ba t ion  mix tu r e  con ta ined  90 txmoles Tris-maleate buffer,  
pI-I 7.0, 0.45 ~mole amino-ac id  f l -naphthy lamide  and 
wa te r  to 0.90 ml. The ac t iv i ty  for the  hydro lys i s  of a-L- 
g lu tamyl  f l -naph thy lamide  and  a-L-aspartyl  f l -naphthyl-  
amide  was measured  in the  presence  of 1 m M  of Ca 2+ 5. 
I n c u b a t i o n  was carried out  a t  37 ~ for 60 min.  Increase  
of f luorescence in t ens i ty  of 410 nm of f l -naph thy lamine  
released by  enzymic  hydro lys is  of amino-ac id  f l -naphthyl-  
amide  was measured  wi th  t he  exc i ta t ion  l ight  a t  335 n m  
using an A m i n c o - B o w m a n  spec t ropho to f luo romete r  ", 

A m i n o p e p t i d a s e s  in the Parot id  Gland 

Resul ts  are shown in the  Table.  Aminopep t idases  
hydro lyz ing  amino-ac id  f l -naphthy lamides  were dis t r ib-  
u ted  main ly  in the  microsomal  fract ion,  as well as in the  
soluble fraction.  The enzyme act ivi t ies  in mi tochrondr ia l  
and nuclear  f ract ions  were low and p robab ly  due to  con- 
t a m i n a t i o n  of the  microsomal  fract ion.  Among  21 amino-  
acid f l -naphthylamides ,  n a p h t h y l a m i d e s  of glycyl-proline,  
alanine,  leucine, methionine ,  arginine,  norleucine, and 
norval ine  were good subs t ra tes  for aminopep t idases  in 
the  paro t id  gland.  These amino-ac id  f l -naphthylamides  
were also good subs t ra tes  for sal ivary aminopep t idases  1. 

The enzyme which hydrolyzes  glycyl-prolyl  fl-naph- 
t h y l a m i d e  was the  mos t  ac t ive  aminopep t idase  in the  
paro t id  gland, as well as in paro t id  sal iva 1. This enzyme 
was main ly  localized in the  microsomal  f rac t ion  as shown 
in t he  Table.  Analysis  of the  reac t ion  p roduc t  in the  
hydrolys is  of glycyl-prolyl  f l -naphthy lamide  b y  paper  
c h r o m a t o g r a p h y  d e m o n s t r a t e d  t h a t  N- t e rmina l  glycyl- 
prol ine  was  l ibera ted  f rom the  subs t ra te .  This resul t  indi- 
ca ted  t h a t  t he  aminopep t idase  in t he  sal ivary gland is 
s imilar  to the  enzyme in the  k idney  newly  descr ibed by  

1 I. NAGATSU, T. NAGATSU and T. YAMAMOTO, Experientia 24, 347 
(1968). 

2 V. K. HoPsu-HAvu and G. G. GLENNER, Histochemie 7, 197 
(1966). 

3 H. OYA, M. HARADA and T. NAGATSU, Aiehi-Gakuin J. dent. Sci. 
6, 362 (1969). 

4 G. G. GLENNER, L. A. COHEN and J. E. FOLK, J. Histochem. 
Cytochem. 73, 57 (1965). 

5 G.G. GLENNER, P. J. McMILLAN and J. E. FOLK, Nature 79d, 867 
(1962). 

6 The Ainineo-Bowman speetrophotofluorometer was purchased by 
United States Public Health Service Research Grant No. 7R05 TW- 
00219-01A1 for T. NAGATSU, which is gratefully acknowledged. 
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H o P s u - H A v u  and GLENNER 2. This enzyme  seems to  be 
excre ted  into pa ro t id  saliva f rom the  sa l ivary  gland in a 
h igher  concen t ra t ion  t h a n  the  o ther  aminopept idases ,  
since the  hydrolys is  of the  subs t ra te  was found to  be 
re la t ively  higher  in pa ro t id  sal ivary fluid ~. This  m a y  
indica te  a selective mechan i sm for the  enzyme secret ion 
f rom the  sal ivary gland. Physiological  significance of t he  
presence of this  enzyme in the  sal ivary gland and  in 
saliva remains  unknown.  Since the  amino-ac id  sequence 

Hydrolysis of amino-acid fl-naphthylamides by aininopeptidascs in 
bovine parotid gland 

Amino-acid 
fl-naphthylamide 

Aminopeptidase activity 

Microsomal fraction Soluble fraction 
nmoles/min/mg nlnoles/min/mg 
protein protein 

Ala 22 7.9 
Arg 4.1 7.0 
Ash 1.1 1.2 
c~-L-Asp 0.0 0.0 
Gln 1.2 2.2 
~-L-Glu 0.1 0.5 
D-Glu 0.0 0.0 
),-Gln 0.0 0.0 
Gly 3.6 0.8 
Gly-Phe 1.3 0.4 
Gly-Pro 31 4.3 
Ile 0.5 0.0 
Leu ] 4 3.7 
Lys - 3.7 
Met 11 4.8 
Norleu 6.7 3.5 
Norval 6.3 3.2 
Phe 5.4 
Pro O.I) 0.8 
Ser 0.7 0.7 
Val 0.(~ 0.0 

glycyl-prol ine is p r e d o m i n a n t  in collagen, the  enzyme  
m a y  act  on collagen metabol i sm.  The possibi l i ty  of impli-  
ca t ion of th is  enzyme  for collagen me tabo l i sm has  been  
suggested by  Hopsu-HAVU, RINTOLA and GLENNER 7,s. 
Since collagen is a main  pro te in  in the  oral t issues includ- 
ing dent ine,  physiological  and pathological  role of th is  
enzyme remains  to  be elucidated.  

Zztsammen/assung. Die Ak t iv i tg t  der  A mi n o p ep t i d a sen  
in Ohrspeicheldr i isen wurde  gemessen.  Glycyl-Prol in  t3- 
n ap h t h y l ami d ,  Alanin f l -naphthylamid ,  Leucin/3-naphthyl-  
amid,  Methionin  f l -naphthylamid ,  und Arginin fl-naph- 
t h y l ami d  w u rd en  von  der  Mikrosomenf rak t ion  und  der  
16slichen F rak t i o n  schnell  gespalten.  Das Glycyl -Prol in  
/3-naphthylamid spa l tende  E n zy n l  war  in Ohrspeichel-  
dri isen in re la t iv  gr6sserer Menge vorhanden .  Die Auf- 
spa l tung  yon  Glycyl-Prol in  f l -naphthy lamid  in Glycyl-  
Pro l in  und  f l -Naph thy lamin  wurde  pap ie rch roma to -  
graphisch  nachgewiesen.  
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Effect  of A d r e n a l e c t o m y  on  the  R e s p o n s e  of Rat  
R a d i a t i o n  

Polyr ibosomes  f rom regenera t ing  ra t  l ivers 1, o and f rom 
in tac t  l ivers of bo th  ra t s  and guinea-pigs exposed to 
whole -body  X- i r rad ia t ion  are charac ter ized  by  a ma rk ed  
shif t  in the i r  p a t t e r n  of d i s t r ibu t ion  a, 4. Af ter  e i ther  of the  
above t r ea tmen t s ,  the  liver C-ribosome profile on a l inear 
sucrose dens i ty  grad ien t  shows a marked  decrease in 
monom er s  and smaller  oligomers and a c o n c o m i t a n t  in- 
crease in heavier  aggregates.  In  contras t ,  who le -body  
exposure  of ra ts  wi th  regenera t ing  livers to e i ther  g a m m a  
or neu t ron  radia t ion  wi th in  a few hours  af ter  surgery 
ini t ia l ly p reven t s  the  character is t ic  shif t  in the  poly-  
r ibosome p a t t e r n  normal ly  observed 24 h af ter  par t ia l  
hepa t ec tomy .  However ,  when  a longer t ime  in terval  is 
al lowed be tween  surgery and  killing (36 h), a h e a v y  aggre- 
gate  profile, character is t ic  of 36 h regenera t ing  liver f rom 
uni r rad ia ted  animals,  is ob ta ined  o, 5 

In  th is  communica t ion  we repor t  expe r imen t s  wi th  
adrena lec tomized  ra ts  which were pe r fo rmed  in an 
a t t e m p t  the  be t t e r  to  unde r s t and  the  va ry ing  response to  
ionizing radia t ion  ob ta ined  wi th  in tac t  and regenera t ing  
ra t  liver. Unfo r tuna t e ly  the  da ta  p resen ted  deal only wi th  
t he  effect  of ad rena lec tomy and rad ia t ion  on ra ts  w i th  
in tac t  l iver because the  combined  stress of adrena lec tomy,  

L i v e r  P o l y r i b o s o m e s  to  W h o l e - B o d y  G a m m a  

par t ia l  h e p a t e c t o m y  and rad ia t ion  employed  in these  
s tudies  was incompat ib le  wi th  survival.  

kIaterial and methods. Male Badger  rats  (Badger  Re-  
search Corp., Madison,  Wisconsin,  USA) weighing 240- 
260 g were used. The ra ts  were bi la teral ly  adrenalec-  
tomized  and given ad l ib i tum access to a 1% NaC1 dr ink-  
ing solution. 24 and 48 h af ter  surgery,  some ra ts  were  
in jec ted  s.c. wi th  one adrena l  gland, which had  been pre- 
pared  for in ject ion by  homogeniz ing  in 0.5 ml of 0.85~ 
NaC1. 

One hour  af ter  the  second adrena l  gland in jec t ion  the  
ra t s  were sub jec ted  to whole-body  radia t ion.  I r r ad i a t i on  
at  60 R / m i n  was del ivered by  a 2000 Ci ~aTCesium source 
emi t t ing  662 K e V  g a m m a  rays.  All ra t s  were fas ted  for 
20 h prior  to killing (by decapi ta t ion)  and the i r  l iver poly-  
r ibosomes p repared  and analyzed as previous ly  r epo r t ed  2. 
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