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values  p l o t t e d  in F igure  2 (values  f rom F i g u r e  1 were 
used) show t h a t  t h e  p r o t e c t i o n  is a b o u t  5 t imes  g r ea t e r  
for s amples  c o n t a i n i n g  5 m g / m l  of t he  pep t ide .  T h e  in-  
crease in  p r o t e c t i o n  is, however ,  n o t  so g r e a t  as in  t h e  
case of g lycero lL  Moreover ,  n o  m a x i m u m  in  p r o t e c t i o n  
c a n  be  o b s e r v e d ;  t h e  5 0 % - v a l u e  cu rve  was  o b s e r v e d  to  
c o n t i n u e  inc reas ing  a t  t h e  h i g h e s t  c o n c e n t r a t i o n  (5 mg/ml )  
used.  F r o m  t h i s  r e su l t  i t  c an  b e  conc luded  t h a t  t he  di -  
g lycyl-glycine  effect  c a n  be  e x p l a i n e d  b y  a r a d i c a l  s c a r -  
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Fig. 2. 50%-dose values as function of the diglycyl-glycine concen- 
tration (values from Figure 1 ; note the interruption in the concen- 

tration scale). Glycerol values for comparison. 

eng ing  m e c h a n i s m  which,  in  turn, modif ies  the  r a d i a t i o n  
effect.  F o r  compar i son ,  t he  glycerol  va lues ,  p u b l i s h e d  pre-  
v ious ly  x, were inc luded  in  F igure  2. Glycerol ,  as a che la t -  
ing subs t ance ,  p ro tec t s ,  a t  t h e  s ame  c o n c e n t r a t i o n ,  m u c h  
m o r e  t h a n  diglycyl-glycine,  a r ad ica l  scavenger .  

F r o m  th i s  i t  c a n  be  conc luded  t h a t  t h e  g r e a t e s t  r ad ia -  
t i o n  p r o t e c t i v e  effect  will be  o b t a i n e d  if t h e  me ta l - i ons  in  
t h e  biological  s y s t e m  are  c o m p l e x e d  b y  some c h e l a t i n g  
agen ts .  Thus ,  t he  n u m b e r  of  h i g h l y  r eac t i ve  rad ica l s  b e i n g  
de r i ved  f rom t h e  d e c o m p o s i t i o n  of h y d r o g e n  pe rox ide  is 
r educed .  

Zusammen/assung. Die Ver~inderung d e r  S t r a h l e n -  
e m p f i n d l i c h k e i t  yon  K a t a l a s e  d u t c h  Dig lycyl -g lyc in  
wurde  s p e k t r a l p h o t o m e t r i s c h  u n t e r s u c h t .  Die B e s t r a h -  
lungsdosen  v a r i i e r t e n  zwischen 0 - 2 , 7  × 106 r. Der  Schu t z -  
ef fekt  1Rsst s ich d u r c h  e inen  t i a d i k a l - a b f a n g e n d e n  Mecha -  
n i smus  erkll iren.  S t r ah lenb io log i sche  Fo lge rungen  werden  
d i sku t i e r t .  
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H i s t o c h e m i s t r y  o f  3 f l - H y d r o x y s t e r o i d  

D e h y d r o g e n a s e  i n  M o n k e y  A d r e n a l  C o r t e x  

E n z y m c  h i s t o c h c m i c a l  s tud ies  on  a d r e n a l  co r t ex  of m a n  
a n d  m a m m a l s  h a v e  focused the  a t t e n t i o n  on  a p a r t i c u l a r  
e n z y m e  ac t iv i ty ,  t h e  3 f l -hydroxys te ro id  dehyd rogenase ,  
wh ich  c o n v e r t s  C19 a n d  C~x s te ro ids  w i t h  Aa-3f l -hydroxyl  
s t r u c t u r e  to  those  w i t h  t h e  A4-3 k e t o n e  g roup ing  cha rac -  
t e r i s t i c  of m o s t  of t he  ac t ive  s te ro id  h o r m o n e s l - a .  Thus ,  
th i s  e n z y m e  a c t i v i t y  a p p e a r s  to  be  i nd i spensab le  for t h e  
b io syn the s i s  of all  t h e  cor t ica l  h o r m o n e s  2,5. I n  p r ev ious  
h i s t o c h e m i c a l  r esea rches  t h e  b e h a v i o u r  of t h i s  e n z y m a t i c  
s y s t e m  in  t h e  a d r e n a l  co r t ex  of m a m m a l s  a n d  m a n ,  b o t h  
u n d e r  n o r m a l  a n d  pa tho log i ca l  cond i t ions ,  h a s  b e e n  in-  
ve s t i ga t ede -9 ;  t h e  p r e s e n t  p a p e r  deals  w i t h  t he  3fl- 
h y d r o x y s t e r o i d  d e h y d r o g e n a s e  of t he  a d r e n a l  co r t ex  of 
R h e s u s  m o n k e y  whose  ac t i v i t y ,  d i s t r i b u t i o n  a n d  reac-  
t i v i t y  a p p a r e n t l y  show a b e h a v i o u r  v e r y  s imi la r  to  t h e  
ones  of t h e  h u m a n  a d r e n a l  cor tex .  

T w e l v e  a d u l t  ma le  m o n k e y s  (Macacus rhesus) weigh ing  
1.8-2.1 k g  were  used.  T h r e e  u n t r e a t e d  a n i m a l s  were  
t a k e n  as  cont ro ls ,  t h e  r e m a i n i n g  d i v i ded  i n to  g roups  of 
t h r e e  a n i m a l s  a n d  t r e a t e d  w i t h  t h e  fol lowing h o r m o n e s  a t  
t he  i n d i c a t e d  da i ly  doses :  a l dos t e r one  a c e t a t e  100 ~g /kg  
for  15 days ,  cor t i so l  a c e t a t e  20 m g / k g  for  15 d a y s  a n d  
A C T H  50 I .U . ]kg  f o r  3 days .  One  a n i m a l  of  e a c h  g roup  
was i n j e c t e d  s u b c u t a n e o u s l y  w i t h  colchic ine  (1.5 mg/kg)  
9 h before  sacrifice.  

Af t e r  sacrif ice t h e  g l ands  were r emoved ,  we ighed  a n d  
r a p i d l y  chi l led  w i t h  d r y  ice to  - 7  ° C. 5 ~z c r y o s t a t  sec- 
t ions  were  used  for  t he  d e m o n s t r a t i o n  of t h e  3f l -hydroxy-  
s te ro id  d e h y d r o g e n a s e  acco rd ing  to  t h e  m e t h o d  of XVat- 
t e n b e r g  (1958) a n d  a d j a c e n t  sec t ions  were  f ixed a n d  
s t a i n e d  w i t h  t h e  u sua l  m e t h o d s .  I n  s t a i n e d  sec t ions  cor- 
r e s p o n d i n g  to  t h e  m a j o r  axis  of t he  g l and  t h e  w i d t h  of t he  
co r t ex  was  m e a s u r e d  w i t h  a g r a d u a t e d  eyepiece;  t he  

va lues  r e p o r t e d  in  t h e  T a b l e  are t he  m e a n s  of  t e n  m e a s u r e -  
m e n t s .  I n  co l ch i c ine - t r ea t ed  a n i m a l s  t h e  mi toses  c o u n t  
was  ca r r ied  o u t  on  t e n  5 l~ sec t ions  c o r r e s p o n d i n g  to  t he  
m a j o r  axis  of t h e  g l and  a n d  s t a i n e d  w i t h  h e m a t o x y l i n  a n d  
eosin.  

The  m e a n  a d r e n a l  we igh t s  a n d  t he  m e a n  va lues  of t he  
w i d t h  of t he  a d r e n a l  co r t ex  a re  r e p o r t e d  in the  Table .  

F r o m  the  Tab le  i t  a p p e a r s  t h a t  a ldos t e rone  t r e a t m e n t  
d id  n o t  c h a n g e  c o n s i s t e n t l y  b o t h  t he  g l and  w e i g h t  a n d  t h e  

Groups of animals Weight of glands Cortical width 
mg/100 g body weight mm 

Control 34.3 0.960 
Aldosteronc 32.5 0.890 
Cortisol 19 0.525 
ACTH 68 2.115 
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Fig. 1. :ll/~-hydroxysteroid dehydrogenase activity in adrenal cortex of normal Rhesus monkey ( × 85.) Fig. '2. 3/~-hydroxystcroid dehydro- 
genase activity in adrenal cortex of Rhesus monkey after cortisol treatment. Arrow indicates the outer border of the fascicular zone ( x 85). 

Fig. 3. 3/~-hydroxysteroid dehydrogenase activity in adrenal cortex of Rhesus monkey after ACTH stimulation ( x 85). 

cort ical  width ,  whereas  cortisol  and  ACTH t r e a t m e n t  
led to ma rked  changes  of bo th .  

Histological ly,  the  ad rena l  cor tex  of the  normal  Rhesus  
monkey  was found to  be similar  to  the  one of man,  excep t  
the  zona glomerulosa which was m u c h  wider  t h a n  in man.  
The three  zones were easily discernible  and  the  fascicular  
zone showed a c lear-cut  separa t ion  in to  an ou te r  clear- 
celled and  an inner  dark-cel led  layer, t I i s toehemica l ly ,  a 
s t rong  3/~-hydroxysteroid debyd rogenase  ac t iv i ty  in the  
clear  cells of the  fascieular  zone and  a weak  one in some 
cell groups  of t he  glomerular is  was found  (Figure 1). 

Surprisingly,  a ldos terone  t r e a t m e n t  failed to  a l ter  b o t h  
histologically and  h i s toehemica l ly  the  g lomerular  zone;  
actually,  the  normal ly  p re sen t  weak 3f l -hydroxystero id  
dehydrogenase  ac t iv i ty  was no t  clearly reduced.  

Cortisol t r e a t m e n t  led to  a r educ t ion  of the  cort ical  
wid th  ma in ly  of the  fascicular  zone : a par t ia l  lipid deple-  
t ion and  a t roph ic  changes  of the  clear cells of the  ou te r  
fasciculata were observed .  The  dark  cells were no t  in- 
creased in number .  The ac t iv i ty  of 3f l -hydroxys tero id  de- 
hydrogenase  was sha rp ly  reduced  in t he  whole w id th  of 
the  fascicular zone and,  unexpec ted ly ,  the  enzyme  act i-  
v i ty  was s l ight ly increased in t he  zona glomerular is  over  
the  normal  level (Figure 2), p robab ly  as a consequence  of 
the  global reduct ion  in size of the  gland.  

After  ACTH t r e a t m e n t  the  whole cor tex  - ma in ly  the  
zona fasciculata - was increased in w id th ;  in t he  fascicular  
zone, da rk  cells appeared  to  be more  numerous  t h a n  in 
control  cases. The 3~t-hydroxysteroid dehydrogenase  was 
found to spread  to the  whole of the  zona fasciculata,  leav- 
ing the  glomerularis  pract ica l ly  unaf fec ted  (Figure 3). In  
the  fascicular zone the  enzyme was found to be act ive  no t  
only in clear-cells, as normal ,  bu t  also in dark,  c o m p a c t  
cells. 

Colchicine admin i s t r a t ion  caused the  appea rance  of a 
h igh  n u m b e r  of blocked mitoses  in ACTH-s t imu la t ed  
glands,  main ly  in clear cells of the  ou te r  fascicular  zone, 
while in adrenals  of control  animals  and in those  of ani- 
mals  t r ea t ed  wi th  a ldosterone and cortisol,  the  mi to t ic  
coun t s  were ex t remely  low or zero. 

In  the  A C T H - t r e a t e d  monkeys  28 mi toses  were coun ted  
in ten sect ions  of the  cor tex ,  3 in the  un t r ea t ed ,  0 in 
a ldos te rone  and  1 in cor t i so l - t rea ted  animals .  

F r o m  the  resul ts  out l ined,  the  following conclusions 
m a y  be d rawn:  

(1) ~Veight and histological  changes  a f te r  ACTtI  and  
cort isol  t r e a t m e n t  have  been shown in the  ad rena l  co r t ex  
of the  Rhesus  monkey ,  which  are ve ry  similar  to those  ob- 
served  in the  cor tex  of o the r  m a m m a l s  and  par t i cu la r ly  
of man.  

(2) His tochemica l ly ,  changes  of the  degree  of ac t iv i ty  
and  d i s t r ibu t ion  of 3f l -hydroxystero id  dehyd rogenase  of 
the  cor tex  can be shown  following h o rmo n a l  t r e a t m e n t ;  
while a ldos terone  does no t  affect  e i ther  the  h is to logy or 
the  h i s t ochemis t ry  of the  g lomerular  zone, cort isol  de- 
creases the  w i d t h  of the  zona fasciculata  as well as the  
degree of its enzyme  ac t iv i ty ,  and  ACTIt  leads to an in- 
creased wid th  of zona fasciculata  t o g e t h e r  wi th  the  ap-  
pearance  of h igher  ac t iv i ty  of 3f l -hydroxys tero id  dehydro -  
genase b o t h  in clear and  dark  cells and of h igh n u m b e r s  of 
colehieine mi toses  in t he  ou te r  fascicular  zone. 

(3) Owing to its s imi lar i ty  to  the  h u m a n  gland,  t he  
adrena l  cor tex  of the  Rhesus  m o n k e y  migh t  be very  valu- 
able an imal  mate r ia l  for expe r imen ta l  s tudies  ~0 

Zusammen[assung. Es wird tiber mi t  Hydroco r t i son -  
aeeta t ,  ACTt t  und  A l d o s t e ro n ace t a t  induz ie r te  mo rp h o -  
logische und  h i s tochemische  Ver~nde rungen  in der  Neben-  
n ie renr inde  des ~4. rhesus ber ich te t .  Die b e d e u t e n d e  Ver-  
m i n d e r u n g  der  S tero id-3f i -o l -dehydrogenas ischen  Tg.tig- 
kei t  nach  Cortisol u n d  deren  Z u n a h m e  n a c h  ACTH wird 
hervorgehoben .  
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