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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. 

1 p. CAMMERANO, g. GIUDICE and B. LUKES, lliochem, biophys. 
Res. Commun. 19, 487 (1965). 
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nmn. 25, 535 (1966). 
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Results and discussion. As expec t ed  f r o m  p rev ious  re- 
po r t s  ~,4, t h e  cu rves  in t he  F igure  and  t h e  d a t a  in t h e  
Tab le  sh o w a m a r k e d  sh i f t  in l iver  po ly r ibosome  species 
of i n t a c t  r a t s  20 h a f te r  who le -body  g a m m a  rad ia t ion .  I n  
con t ra s t ,  no  p o ly r i bosome  r e sponse  was  o b t a i n e d  in l iver  
of ad rena lec tomized ,  i r r ad ia t ed  rats ,  even  w h e n  exposed  
to doses u p  to 10,800 R (Table). 

F u r t h e r m o r e ,  3 d a y s  a f te r  a d r e n a l e c t o m y ,  polyr ibo-  
s ome  d i s t r i b u t i o n s  were s imi l a r  in l ivers of adrena lec-  
t omized  on ly  a n d  u n i r r a d i a t e d  i n t a c t  r a t s  (Table). 

R a t s  were killed 3 d a y s  a f te r  a d r e n a l e c t o m y  in order  to 
allow t h e m  so m e  t i m e  to recover  f rom the  opera t ion .  
L on g e r  t i m e  in t e rva l s  b e t w e e n  ad rena l  e x t i r p a t i o n  a n d  
r a d i a t i o n  were avo ided  in an  a t t e m p t  to obv ia t e  a n y  in- 
f luence  h y p e r t r o p h y  or h y p e r p l a s i a  of accessory  ad rena l  
t i s sue  m i g h t  h a v e  h a d  on t he  i n t e r p r e t a t i o n  of da ta .  

T h o u g h  i t  h a d  no a p p a r e n t  effect  on p o l y r i b o s o m a l  
pa t t e rn s ,  r e p l a c e m e n t  t h e r a p y  was  c o n t i n u e d  in t he  ex- 
p e c t a t i o n  t h a t  i t  would  aid in m a i n t a i n i n g  t h e  a n i m a l  in a 
more  ' n o r m a l '  phys io log ica l  s ta te .  T h u s  t h e  fai lure to 
ob t a in  a r ad i a t i o n  sh i f t  in t he  p a t t e r n  of r i bosome  distr i -  
b u t i o n  in a d r e n a l e c t o m i z e d  cort icoid s u p p l e m e n t e d  r a t s  

z [ . . . . .  Intact+9oo R 
- -  Adrenale~.+Rep*9OOR 

Azoonm Nrenalecl.+ Rep 

I / I I 

0 8 16 Z4- 3Z 
Boltom [fl'lueflt volume(mr) 

The C-ribosome patterns of liver fronl irradiated intact rats (900 R) ; 
adrenaleetomized rats given adrenal replacement therapy and 900 R 
and non-irradiated adrenalectomized rats given adrenal replacement 
therapy. The livers were obtained 20 h after either irradiation and 
fasting or 3 days after adrenaleetomy. 

is p r o b a b l y  no t  a t t r i b u t a b l e  to a n y  non-speci f ic  deb i l i t a t -  
ing effects  of a d r e n a l e c t o m y .  F u r t h e r m o r e ,  t he  poly-  
r i bosome  yie ld  pe r  g r a m  of we t  we igh t  of l iver was  un-  
a l te red  b y  a n y  of the  t r e a t m e n t s  employed .  Therefore ,  it  
would  a p p e a r  t h a t  fa i lure  to ob t a in  a po ly r i bosome  re- 
sponse  is t he  resu l t  of t he  inab i l i ty  of a d r e n a l e c t o m i z e d  
r a t s  to pou r  ou t  a d r e na l  cort icoids  as could i n t a c t  r a t s  
u n d e r  t h e  s t ress  of rad ia t ion .  

The  o b s e r v a t i o n  of a m a r k e d  sh i f t  in po ly r i bosome  dis- 
t r i b u t i o n  24 h a f te r  a d m i n i s t e r i n g  10 m g  per  100 g b o d y  
we igh t  of cor t i sone  a c e t a t e  to a d r e n a l e c t o m i z e d  ra t s  
(Table) s u p p o r t s  t he  above  in t e rp re t a t i on .  I n  con t r a s t ,  
BAEYENS a n d  GOUTIER (personal  c o m m u n i c a t i o n )  f ound  
t h a t  t he  l ivers of t he i r  a d r e n a l e c t o m i z e d  ra t s  are  capab le  
of r e s p o n d i n g  to r a d i a t i o n  as ear ly  as one d a y  af te r  a d r e na l  
r emova l .  However ,  t h i s  a p p a r e n t  d i f ference in t he  l iver  
po ly r i bosome  response  of a d r e n a l e c t o m i z e d  ra t s  to rad ia -  
t ion  could  well be t he  resu l t  of s t r a in  dif ferences  in t he  
r a t s  used  in the i r  s tudies ,  s ince accessory  ad rena l s  are 
c o m m o n  in some  s t r a i n s  of wh i t e  r a t s  a f te r  adrena lec-  
t o m y  6, ~. 

The  p r o b l e m  of how  to ra t iona l ize  t he  d i f fe rent  ea r ly  
r e sponses  of n o r m a l  a n d  r e ge ne ra t i ng  l ivers  in a n i m a l s  
still  r e ma ins ,  however .  P e r h a p s  as BAEYENS a n d  
GOUTIER ~ h a v e  sugge s t e d  in a t t e m p t i n g  to exp la in  our  
r e su l t s  w i t h  r e g e n e r a t i n g  l iver  3, 5, t he  difference m i g h t  be 
due  to t he  p resence  of m - R N A  p o p u l a t i o n s  w i th  d i f fe ren t  
t u r n o v e r  r a t e s  in n o r m a l  a nd  in r e ge ne ra t i ng  liver. B a s e d  
on t he  c u r r e n t  s t udy ,  i t  is no t  poss ible  to d e t e r m i n e  
w h e t h e r  t h e  e x p l a n a t i o n  for t h i s  d i f fe ren t  r a d i a t i on  re- 
sponse  of n o r m a l  a n d  r e g e n e r a t i n g  l iver  is due  to  a 
d i f fe ren t ia l  effect  of r a d i a t i on  on m - R N A  m e t a b o l i s m ,  or 
is t he  resu l t  of an  a l t e red  endocr ine  ba l ance  in t he  
pa r t i a l l y  h e p a t e c t o m i z e d  rat ,  w h i c h  p r e v e n t s  t he  sh i f t  in 
po ly r i bosome  d i s t r ibu t ion .  Never the less ,  in t h e  i n t a c t  r a t  
t he  p r e s e n t  resu l t s  ind ica te  t h a t  the  ac t ion  of i r r ad ia t ion  
on l iver  p o l y r i b o s o m e s  is me d i a t e d ,  a t  l eas t  in par t ,  b y  
t he  a d r e na l  g l and  s. 

Rdsumd. L ' a d r 6 n a l e c t o m i e  s u p p r i m e  le ne t  d6p lacemen t ,  
caus6  p a r  l ' i r rad ia t ion ,  vers  les esp6ces de po ly r i bosomes  
p lus  lourdes  observ6es  chez les r a t s  n o r m a u x  irradi6s.  Ces 
r6sul ts  f on t  s u p p o s e r  que  Fac t ion  de l ' i r r ad ia t ion  su r  les 
p o l y r i b o s o m e s  du  foie es t  r@gl6e au  m o i n s  en par t ie ,  pa r  
la g l ande  surr6nale .  
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Treatment % Heavy aggregates 

Intact 
Adrenalectomized 
Adrenalectomized + rep. a 
Adrenalectomized + rep. + 900 R 
Adrenalectomized + rep. + 3600 R 
Adrenaleetomized + rep. + 10,800 R 
Adrenaleetomized + cortisoneb 
Intact + 900 R 
Intact + 1500 R 

40.8 i 2.1 
41.7 nk 3.4 
42.8 -V 2.2 
40.8 -1- 1.9 
44.8 4- 3.2 
38.5 =L 2.8 
65.7 -1- 5.3 
59.1 :~ 3.6 
57.4 • 2.9 

Adrenal replaeenlent therapy (i gland/day), b Cortisone acetate 
10 rag/100 g body weight. Percent of aggregates - 100 • ratio of 
heavy polyribosomes to total number of liver polyribosomes arbi- 
trarily defining heavy polyribosomes as the area under the distribu- 
tion curve beyond the first 6 peaks (28 ml). Each average value 
(+ S.E.) is derived from 4 individual liver patterns. 
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