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1 .1  Indooria©  g la n d s.

One o f  th e  âevloem by which an an im al m a in ta in s  a  

p ro p e r  c o n t r o l  o v e r  i t s  numerous p h y s i o l o g i c a l  f u n a t i o n s  

i s  by th e  a c t i v i t y  o f  th e  e n d o c r in e  g la n d s  which s e c r e t e  

t h e i r  a p p r o p r i a t e  hormones i n t o  th e  b lo o d  stream . These 

hormones have s p e c i f i c  a c t i o n s  on o t h e r  t i s s u e e ^  sometimes 

r e f e r r e d  to  ae " t a r g e t  o r g a n s * I t  i e  now known t h a t  

some o f  th e  en d o c r in e  g la n d s ,  e s p e c i a l l y  th o s e  t h a t  

p roduce  s t e r o i d  horm ones^secret©  more th a n  one hormone.

A lso i t  i e  beg inn ing  to  b# ev id en t th a t  hormones may 

have, in  some o a s e s , w ider e f f e c t s  th an  th o se  euggeated 

by th e  s p e c i f i c  r e la t io n s h ip  o f the  endocrine gland and i t a  

t a r g e t  organ*

In  many e a se s , the  aeo re tio n  o f  hormones by th e end#or: 

organa i s  under the c o n tro l o f th e  p i t u i t a r y  gland 

s i tu a te d  a t  th e  base of th e  b ra in  and i t s e l f  an endocrine  

organ . Thus in  the  ad ren a l co rtex  w ith  which t h i s  th e s is  

i s  concerned, th e p ro d u c tio n  o f adrano-oortleso ld  hormones 

appears to  be c o n tro lle d  by the ad ren o o o rtio o tro p h io  

hormone (AOTH) se c r e te d  by th e  adenohypophysi©.

1 .2  i t r u c tu r e  m o f th e  Adrenal Gland

The f i r s t  d e s c r ip t io n  of th e  ad ren a l g lande was given î 

1563 by Barthelom aeus lu a ta c h iu e  in  h is  aooonnt o f  th e  

k id n eys and the name  ̂suprarenal capeules* was in trod u ced
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i n  1629 by J e a n  R lo la n .  Though th e r e  was an  e a r l y  b e l i e f  

t h a t  th e s e  g la n d s  p roduce  some s u b s ta n c e  w ith  a  s p e c i a l  

famotion@ i t  was on ly  by th e  m iddle  o f  th e  n i n e t e e n t h  

c e n tu ry  t h a t  th e  Id e a  was g e n e r a l ly  aeoep ted#  The 

f i r s t  o u t s t a n d in g  o o n tr ib u t lo m  to  th e  u n d e r s ta n d in g  

o f  t h e s e  g la n d s  i n  man was made by A ddison (1855) who 

o b se rv e d  th e  e f f e c t s  o f  the  d i s e a s e  o f  th e  a d re n a l  g la n d  

showing th e  o h a r a o t e r l s t l o s  o f  a d r e n a l  i i i e u f f i c i a n c y , now 

known a s  Addison* e d i s e a s e .  F o llo iv ing  t h i s  d i s c o v e r y  

Brown-Sécx'imrâ (185®) by rem oving th e  g la n d s  from v a r io u s  

a n im a ls  and f i n d i n g  t h a t  t h i s  o p e r a t io n  p ro v ed  f a t a l ,  

e s t a b l i s h e d  t h a t  th e  a d r e n a l s  were e s s e n t i a l  f o r  l i f e .

Gross m orphologyo

The a d re n a l  g lan d  c o n s i s t s  o f  two d i s t i n c t  p a r t s ,  

th e  c o r t e x  and th e  m e d u lla  which have l i t t l e  reeem b lan ce  

t o  each  o t h e r  and a r e  © iib ry o lo g io a lly  d i s t i n c t .  The 

c e n t r a l  m e d u lla  c o n s i s t a  o f  c e l l e  d e r iv e d  from  th e  

syBipatîxetla n e rv o u s  system  w h ile  th e  p e r i p h e r a l  c o r te x  

l a  composed o f  c e l l s  d e r iv e d  from mesoderm. The m e d u lla  

h a s  been  shown n o t  to  b e  e s s e n t i a l  f o r  l i f e ,  s in c e  i t©  

l o s s  i s  n o t  n e c e s s a r i l y  a t t e n d e d  by f a t a l  ooneequencem.

The c o r t e x ,  on th e  o t h e r  h an d , can n o t he  o o ra p le te l j
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removed w ith o u t  d le a e t r o u e  r a e u l t s .  I t  i s  th e r e fo r e  th e  

o to te ic  t h a t  i s  more im p o r ta n t  i n  r e g u l a t i n g  p h y s lo lo g lo a l  

fu n c t io n »

I t  i s  i n t e r e s t i n g  to n o te  th%t th e  a d r e n a l  c o r te x  

o c c u p ie s  a  r e l a t i v e l y  l a r g e  p o r t i o n  o f  th e  whole gland» 

Donaldson (1928) found t h a t  i n  fem ale  a lb in o  r a t e  th e  

c o r te x  and m edulla  w eighed r e s p e c t i v e l y  47*1 mg. and 3 .1  mg. 

w h ile  F l a l a ,  B prou l and F i a l a  (1956) c a l c u l a t e d  t h a t  i n  

r a t s  the volume o f  th e  m e d u lla  i s  n ot more th a n  12^ o f  

t h a t  o f  the  whole g la n d .  For man, Quinan and B e rg e r  (1933) 

have  r e p o r t e d  t h a t  th e  m e d u lla  o c c u p ie s  10;& o f  the whole 

g la n d .

The w e ig h t o f  th e  a d re n a l  g la n d s  i n c r e a s e s  w ith  age 

and te n d s  to  a p la te a u »  In  a d d i t i o n  to  v a r y in g  w ith  age 

th e  w e ig h t  a l s o  v a r ie s  i n  acco rd  w ith  such p h y s io lo g i c a l  

e p is o d e s  a s  o e s t r u s  and pregnancy# I t  a l s o  v a r i e s  from 

s t r a i n  to  s t r a i n  and from s p e c ie s  to  s p e c ie s .  Genex*ally, 

t o o ,  t h e r e  i s  a  d i s t i n c t  sex  d i f f e r e n c e  & I n  r a t s  the  

fem ale  has th e  b ig g e r  g lan d  (D onaldson , 1 9 2 6 ) ,  w h ile  in  

th e  g u in e a - p ig ,  which i s  rem ark ab le  i n  p o s se s s in g  a v e ry  

l a r g e  a d re n a l  f o r  i t s  s i z e ,  E aton  (1938) found t h a t ,  

f o r  anim als o f  ab o u t 700 g. body w e ig h t ,  in  th e  fem ale  

th e  g la n d s  weighed 117 .5  mg. p e r  100 g . and i n  th e



m ale 126 mg. p e r  100 g . body w e ig h t .  These f ig u re ©  a r e  

to  be compared w ith  1 3 .3  mg. and 2 5 .6  mg. p er 100 g . body 

w e ig h t f o r  male and fem a le  mice r e p o r t e d  by J o n e s  (1 9 5 5 ) .

I n  e x a m in a t io n  o f  Kojima*© (1928) d a t a  on a d re n a l  w e ig h ts  

i n  g u in e a - p ig s  b r i n g s  o u t  th e  f u r t h e r  i n t e r e s t i n g  p o in t  

t h a t  th e  l e f t  and th e  r i g h t  adrenal g la n d e  a r e  n o t  

n e o e e s a r i l y  o f  th e  same w eig h t, th e  l e f t  g lan d  b e in g  

10-15^ g r e a te r  th a n  th e  r i  # i . t . l o  f u n c t i o n a l  s ig n i f i c a n o e  

h a s  been  a t t r i b u t e d  to  t h i s  d i f f e r e n c e  i n  th e  p a i r e d  

o rg a n s  w hich o c c u rs  i n  moat a p e c le s  and th e  f a c t o r  in v o lv e d  

may w e l l  be t h e i r  a n a to m ic a l  p o s i t i o n .

H i a t o l o g i s t e  have r e p o r t e d  t h r e e  m ain ty p e s  o f  c e l l s  

i n  th e  o o r t ic a ] .  p o r t i o n  o f  th e  a d r e n a l  g la n d  which a re  

named from t h e i r  d i e t i n e t i v e  a p p e a ra n c e .  The afrem gem ent 

o f  th e s e  ce ll©  l a  shown d l a g r e m a t i c a l l y  i n  P ig . 1 ,

Im m ed ia te ly  below  th e  o u te r  o o n n e o tiv e  t i s s u e  c a p su le  

i s  th e  0ona g lo m e ru lo to  so c a lle d  s in c e  th e  c e l l s  form 

S p h e r ic a l  c lu s te r s*  T his I s  fo l lo w e d  by th e zona 

,,^aBplqulata i n  which th e  c e l l s  are a r r m g e d  i n  columns 

fo rm in g  r a d i a l  roive. In man and some o th er  mammals t h i s  

zone form e by f a r  th e  m eat e x te n s iv e  p a r t  o f  th e  c o r t e x ,  

and between i t  and th e  ch ro m a ff in  t i s s u e  c o n s is t in g  o f  th e
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modulla* I l e a  the  oonm aratively marrow £5ona r o t i o u l a r i a  

which app ears  d is ru p te d  and broken In  i t s  c e l l u l a r  a r ra n g e se  

The r e l a t i v e  s i s e  o f  th e se  sones v a r ie s  very w idely  in  

d i f f e r e n t  e p e c le s i  i n  man i t  has been ea tim ated  t h a t  th e  

o u te r  sona glomcrulOBa oocuplea 1 5 ^g th e  sona f a a c i c u l a ta  

78*4/( and the  zona r e t i o u l a r l a  6*4?J o f  th e  t o t a l  o o r t io a l  

volume (Bwlnyarcl^ 1940).

A c te e n o o o r t ic a l  horm ones.

A lthough  in te x ^ e s t  ha© b een  e v in c e d  e v e r  s in c e  th e  

c l a s s i c a l  d e s c r i p t i o n  by A ddison  o f  th e  d i s e a s e  now known 

h f  hi© name i t  was n o t  u n t i l  1930 t h a t  v e ry  p o t e n t  e z t r a o t s  

were made by S w ingle  and P f i f f n e r  w hich w are a o t i i r e  i n  

e d r e n a l  i n s u f f i G i e n o j .  O o r t lso n e  was i s o l a t e d  i n  a  p u re  

s t a t e  i n  1934 and s in c e  th a n  n e a r l y  t h i r t y  coxapoundvS have 

b een  i s o l a t e d  and ohai^ae terlB ed  and t h i s  i s  p ro b a b ly  n o t  th e  

f i n a l  l i s t .  Mot a l l  th e  compounds t h a t  have  been  i s o l a t e d  

from  th e  g la n d  a r e  b i o l o g i c a l l y  a c t iv e #  I t  i e  probable  

t h a t  m ost o f  them a r e  d e r i v a t i v e s  o f  a  em ail number o f  

b i o l o g i c a l l y  a c t i v e  hormonea# The m ost im p o r ta n t  a c t i v e  

compounds a r e  c o r t i s o l^ .  c o r t l c o B te r c n e  and a ld o s t e r o n e  w hich 

l i k e  th e  o t h e r  ac lren o o o rtico id ©  b e lo n g  to  th e  group o f  

c h em ica l compounds known g e n e r a l l y  a© * s t e r o l d s 'p ^  d e r iv e d  

from th e  p a r e n t  compound perhydrooyclopentatiop laenan th^ene.



The ohem lca l s t r u o t u r e s  o f  t h e s e  compounclB a r e  shoim Im 

f i g .  2 .

A g r e a t  d e a l  o f  a t t e n t i o n  h a s  b een  p a id  i n  r e o e n t  

y e a r s  to  th e  e l u c i d a t i o n  o f  th e  chem ica l m a tu re  ©jxd 

b io e y m th e a ls  o f  th e  e u b s ta n c e s  ao t^ jia lly  s e c r e t e d  by th e  

a d r e n a l  o o rtex q  I t  h a s  b e e n  found (Bushj, 1953) t h a t  i5a 

m ost s p e o ie s#  e x c e p t  i n  th e  o a t ,  c o r t i s o l ,  c o r t i c o a t c r o n e  

and a ld o B te ro n e  c o n s t i t a t e  BS- -̂IOOtS o f  t h e  a p - u n s a t i t r a t e d  

3 - 'k e to  s t e r o i d s  im th e  a d r e n a l  venous b lood* Of th e  l a r g  

muJBber o f  o t h e r  compounds p roduced  none oxooede 2 .5 ^  o f  th  

t o t a l .  Im t h e s e  In v e a t ig a t io m B  u s e  h a s  been  made o f  

i n v i t e o  m ethods  im w hiah  th e  a d re n a l  i e  a r t e r i a l l y  

perfu?3ed o r  th e  adx^emal v e i n  i s  o a n n u la te d  and o i  t r a c e d  

hom ologous b lo o d  c i r c u l a t e d  Ihrougb. i t  ( H e c h te r ,  1 9 5 3 1 Ma 

and H e c h te r ,  1954)#

The l e v e l s  o f  a d r e n o c o r t i c a l  horm ones c i r c u l a t i n g  

i n  th e  b lo o d  a r e  n o t  v a r y  hif#i* T h e i r  r a t e  o f  s y n th e s i s  

by th e  c o r t e x  i s  p ro b a b ly  d e te rm in e d  by th o  neoda o f  th e  

body eimd th e  ra t©  a t  w hich th ey  a r a  m e ta b o l i s e d .  In  

norm al human p e r i p h e r a l  b lo o d  th e  am ounts o f  c o r t i s o l  and 

c o r t i c o s t e r o n e  p r e s e n t  a r e  r e s p e c t i v e l y  a b o u t  4*5 ?ug* 

and 7*0 hg* P©r 100 ml* p lasm a (M o rr is  and W il l ia m s ,  1953)
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thougl'i th e s e  l e v e l s  a r e  s u b j e c t  to  d i u r n a l  v a r i a t i o n  

(T y le r  j, Ml geo n ,  F lo r e n t in / '  and Samuels s 1954) #

The method o f  form atxori o f  c o r t i o o - s t e r o i d s  i n  th e  

c e l l s  o f  th e  adrenal c o r te x  i s  n o t  f u l l y  knovm i n  s p i t e  

o f  a  v a s t  amount o f  r e s e œ ’ch i n  t h i s  d i r e c t io n *  Howevex^s  ̂

l i g h t  h a s  been throw n on v a r io 'u s  p o s s i b l e  meohanisms 

and a t t e m p ts  to  i s o l a t e  th e  ensyme sy s tem s  have m et w ith  

p a r t i a l  su o c e sa  (H e c h te r  and PinouBg 1954; Dorfman@ 1955)< 

The p o s s i b l e  r o u t e s  o f  b io s y n th e s i s  o f  o o r t lo o s te z ^ o id s  

from a c e t a t e  are o u t l i n e d  i n  P ig .  5 .

The s y n t h e s i s  o f  c o r t io O B te ro id s  i s  u s u a l l y  assumed 

to  o c c u r  by a  r o u te  i n v o lv in g  o h o le s to r o l»  though t h e r e  

i s  some e v id e n c e  f o r  a  more d i r e c t  pathivay w hich does  

n o t  in v o lv e  t h i s  su b s tan ce*  The s u g g e s t io n  h a s  been  

made (Haynes and B e r th a t^  1951&) t h a t  ACKI may a c t  a t  

th e  s te p  in v o lv in g  th e  c o n v e rs io n  o f  c h o le s t e r o l  to  

p regneno lone*  I f  t h i s  i s  s o ,  i t  i s  p o s s i b l e  t h a t  th e  

a l t e r n a t i v e  h i s y n t h e t i c  r o u t e  which do es  n o t  in v o lv e  

c h o l e s t e r o l  may n o t  be AOTH-dopoîadent. The s t e p s  invo lve; 

i n  th e  c o n v e rs io n  o f  c h o l e s t e r o l  to  c o r t i s o l  have b een  

d e s c r ib e d  by H e c h te r  and ly in c u a  (1954) and th e  enzymes 

in v o lv e d  by Haytmoand Dorfman (1952) and Plages? and 

Sam uels (1 9 5 2 ) .

M ethods u sed  to  e l u c i d a t e  th e  d e t a i l s  o f  adreno-^ 

eortiooBt© 3?oid b io s y n th e a ia  in c lu d e  é t u d i é s  w i th  a d r e n a l
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u

a l i e e a  and homogenatQB as  w e ll  a s  oell*-fr® e systom s 

(Bayano a n i  Dorfnian, 1952; Hofmann and D a v iso n , 1954; 

B l i g h ,  H eard , O^Donnel, IVebb, S a f f r a n  and SohbKtbanm, 1955» 

B i r o W » S taehenko  and V enning, 1956)* E x te n a iv e  u se  

h a s  a l s o  been  made o f  h y p e r a c t iv e  and tin ao u r^ h o arin g  

humex g la n d s  (Dorfm an, 1 9 5 8 ) . U n f o r tu n a te ly  th e  l a t t e r  

ty p e  o f  s tu d y  i s  l i m i t e d  to  huaians b o cause  a d r e n o c o r t ic a l ,  

tumour i n  l a b o r a t o r y  a n im a ls  i a  e x tre m e ly  r a r e *  Exper­

im e n ta l ly  in d u ced  tum ours i n  th e  a d re n a l  c o r t e x  o f  mice 

have  b een  s tu d ie d  by Woolley (1 9 5 8 ) .

I t  w i l l  be se e n  from f i g .  3 t h a t  p r o g e s te r o n e  may 

g iv e  r i s e  to  e i t h e r  o o r t i o o s t e r o n e  o r  c o r t i s o l #  Both 

o f  th e s e  compounds a p p e a r  to  have s i m i l a r  f u n c t i o n s  and the  

p r o p o r t i o n s  o f  th e s e  o c c u r r in g  i n  th e  b lo o d  o f  d i f f e r e n t  

a p e o ie a  v a r i e s  w id e ly .  The r a t i o  o f  c o r t i s o l  to  

c o r t i c o s t e r o n e  i n  man i s  abou t 10» i n  th'9 sheep 15-*20, 

and i n  th e  ox 1 .  The r a t  and th e  r a b b i t  e x c r e t e  m a in ly  

c o r t i c o s t e r o n e  (B u sh , 1953) w h ile  th e  guinea-^p ig  e x c r e t e s  

m a in ly  c o r t i s o l  ( B u r s t e in  and Borfman, 1954) # The m ain  

f a c t o r  in v o lv e d  i n  d e te rm in in g  th e  r e l a t i v e  amounts o f  

th o s e  s u b s ta n c e s  s e c r e t e d  may bo th e  a v a i l i b i l i t y  o f  th e  

v a r i o u s  h y d r o x y la t in g  ensymes in v o lv ed *

C h o le s t e r o l  and a s c o r b ic  ac id*

M ention  m ust be made, a t  t h i s  s ta g e  » o f  two ch em ica l 

substamcoB t lm t  a r e .  found i n  th e  a d r e n a l  c o r t e x  to  a



c o n s id é r a b le  e x t e n t  aaél whoe# oliem ical d e t e m l n a t i o n  lias  

been  ussci to  e s t im a te  th e  a c t i" v l ty  o f  th e  gland* , These 

a r e  a s c o r b ic  a c id  end c h o l e s t e r o l  b o th  o f  which d e c re a s e  

i n  amount w ith  a c t i v i t y  o f th e  g land . *

C h o le s t e r o l  h as  been Im p l ic a te d  i n  th e  s y n th e s i s  

o f  c o r t i c o s t e r o i d s  and bo i t  i s  preBuiiiab3„y u sed  up when 

th e r e  i s  a demand f o r  c o r t i o o i d a ,  and th e  v a r i a t i o n s  i n  

th e  t o t a l  c h o l e s t é r o l  c o n te n t  o f  the  a d r e n a l  g land  o a tim a tt  

c h e m ic a l ly  h a s  been s e e n ,  i n  th e  r a . t ,  to  co rre sp o n d  to  

f u n c t i o n a l  changes (S a y e rs  and B a y e rs ,  1948)*

The v a r ia i t  io n  i n  a s c o r b i c  a c id  c o n te n t  h a s  a ls o  been  

u sed  v e ry  fz 'e q u o n tly  a s  an  in d e x  o f  g la n d  a c t i v e l y  (B ay e ra , 

B ayers  g h iem g and Long, 1945 , 1946)* Eovfover th e r e  i s  

co n s id e re tb le  d is a g re e m e n t  a s  to  th e  e x a c t  r o l e  p la y e d  by 

a s c o r b ic  a c id  i n  th e  fo rm a t io n  o f  a d r e n o c o r t io o B te ro id s *

L o w e n s ts in  and Zwemmer (1946) im p l i c a te  a s c o r b ic  a c id  

d i r e c t l y  i n  s t e r o i d o g e n e s i s  i n  the c o r t e x  and c la im  to  have 

ev id en ce  f o r  a s te ro id « ^ a so o rb ic  a c id  com plex, w h ile  

Schm idt and Staudingear (1954) olailma in c r e a s e d  s te r o id o g e n e s !  

i n  v i t r o  i n  sw ine a d r e n a l  g la n d s  when a s c o r b i c  a c id  i s  

p re s e n t*  Dugal and T h e r ie n  (1949) r e p o r t e d  t h a t  a s e o r b lo  

a c id  a d m i n i s t r a t i o n  i n h i b i t e d  th e  a d r e n a l  e n la rg e m e n t 

f o l lo w in g  r e c u r r e n t  ex p o su re  to c o ld ,  and t h i s  was 

confizvaed by E ic h o l ls ,  (1955) who o b se rv e d  t h a t  th e  

in c r e a se d  i n c o r p o r a t i o n  o f  3 in to  i n o r g a n ic  p h o sp h a te  

and a c id '- s o lu b le  p h o sp h a te  o f  th e  a d r e n a l  gl^md f o l lo w in g



e x p o su re  o f  3?ats to  co ld  io  a b o l is h e d  by a d m i n i s t r a t i o n  

o f  sodium a s o o r b a te .

The c o n t in u a t i o n  o f  o o r t i o a l  a c t i v i t y  i n  a c u te  

c o n d i t io n s  o f  sow?vy when th e r e  i s  v i r t u a l  absence  o f  

a s c o r b i c  a c id  i n d i c a t e s  t h a t  t h i s  compound may n o t  bë 

e s s e n t i a l  f o r  s t e r o i d o g e n e s i s  (Long, 1950) and J a i l o r  , 

and Boas (1950) have o b se rv ed  t h a t  i n  th e  a d r e n a l  o f  th e  

f o w l ,  which a p p a r e n t ly  has no a s c o r b ic  a c i d ,  th e  a y n th e s i e  

o f  s t e r o i d  i e  q u i t e  n o rm a l.  P ru n ty ,  Olay to n  McBwiney 

and M i l l s  (1955) @ h o w ev er , p o i n t  o u t  th a ,t  m ethods u s e d  

a r e  n o t  s e n s i t i v e  enough to  d e t e c t  th e  p re so n o e  o f  tra o ea  

o f  a s c o r b io  ac id #  S k e l to n  and F o r t i e r  (1951) w h ile  

s tu d y in g  th e  leesponse to  AOTH fo l lo w in g  a d m i n i s t r a t i o n  o f  

l a r g e  d o se s  o f  a s c o r b i c  a c id  found t h a t  t h e r e  was no 

change i n  th e  a d r e n a l  c h o l e s t e r o l  r e s p o n s e  to  AGTH,

B ugal and T h e r ie n  (1952) i n  f u r t h e r  e x p e r im e n ts  o f  

a  more chrom ic n a t u r e  re a c h e d  d i f f e r e n t  c o n c lu s io n s#

They r e p o r t e d  t h a t  th e  e f f e c t  o f  AOTH on th e  a d re n a l  

w e ig h t  and c h o l e s t e r o l  c o n te n t  i s  p o t e n t i a t e d  by th e  

c o n c u r r e n t  a d m i n i s t r a t i o n  o f  la r g e  d o se s  o f  a sc o r b ic  a c i d ,  

v/hen such  j^rea^bment i s  c o n t in u e d  f o r  a  p e r io d  o f  t e n  days  

a f t e r  hypophysectom y i n  th e  r a t#  A s i m i l a r  s y n e r g i s t i c  

e f f e d t  o f  a sG o rb le  a c id  and 1QTÏÏ on th e  s e c r e t o r y  a c t i v i t y  

o f  a d r e n a l  c o r t e x  i s  r e p o r t e d  by Dqb Mor o i s  and L eb lan c



(1 9 5 2 ) .  î îa ja n o ,  S aba , Dorf man and I le o h te r  (1956) have 

p roduced  e v id en ce  t h a t  th e  c o n v e rs io n  o f  c h o l e s t e r o l  to  

p ro g B S te ro n e  by i s o l a t e d  m i to c h o n d r ia l  prepaz^ationB  

o f  a d r e n a l  c o r te x  i s  i n h i b i t e d  up to  AOfo by a d d i t i o n  o f  

a s c o r b i c  a c i d ,  and p u t  forvm rd th e  im p o r ta n t  s u g g e s t io n  

t h a t  ascox^bio a c id  a c t s  a s  a r e s t r a i n i n g  f a c t o r  i n  th e  

b i o s y n t h e t i c  sequence  and t h i s  s u g g e s t io n  i s  su p p o r te d  by 

th e  r e c e n t  work o f  J o n e s , Pari(K’*-Golia and (1958)

on s c o r b u t i c  g u in e a -p ig s *

Even th o u ^ i  th e  r a t e  o f  a s c o r b ic  a c id  i n  e o r t i o o e t e r o :  

b io  s y n t h e s i s  i s  one o f  th e  g r e a t  m y s t e r i e s  o f  a d ro n o c o r t lo f  

p h y s io lo g y ,  t h e r e  i s  no do u b t a b o u t th e  g r o s s  e f f e c t  o f  

a o u te  d e f i c i e n c y  o f  t h i s  v i ta m in  on th e  adx^enal g la n d ,  

w hich u n d e rg o e s  a  s i g n i f i c a n t  i n c r e a s e  i n  s i s e  (Hodony, 

1 9 1 9 ) ,  due to  e n la rg e m e n t o f  th e  c o r t e x  (Meyei* and MoOormi< 

1 9 2 8 ) ,  I n t e r p r e t a t i o n  o f  t h i s  e n la rg e m e n t i s  a g a in  a 

m a t t e r  o f  c o n tro v e rsy #  May02? and WloOormio c la im  t h a t  

th e  e n la rg e m e n t ms due to  c o n g e s t io n  and f a t t y  i n f i l t r a t i o n  

l a r g e  d e p o s i ts  o f  which 0 0 our i n  th e  iionae H ^ s c i a u la t a  

and r e t i c u l a r i s . ,  and t h a t  t h i s  i s  t h e r e f o r e  n o t  t r u e  

hypertz 'ophj^# G ergely  (1943) a l s o  s u g g e s t s  t h a t  th e  

e n la rg e m e n t i e  caused  by mere s w e l l i n g ,  p e rh a p s  m aaning 

an  i n c r e a s e  i n  w a te r  c o n ten t#  On th e  o th e rh a n d ,  S tep  t o , 

P i r a n i ,  O o n so la s io  and B e l l  (1 9 5 1 ) ,  who made m easurem ents



I ' d

o f  th e  oom:pOBition o f th e  g la n d ,  f i n d  a s i g n i f i c a n t  

in c r e a s e  i n  d ry  w e ig l i t ,  p a r t i c u l a r l y  i n  p r o t e i n  c o n te n t ,  

and conGlu.de th a t  th e r e  i s  t r u e  h y p e r tro p h y *  P r u n ty ,  £ t  ^  

a l s o  made th e  im p o r ta n t  o b s e r v a t io n  t h a t  th e  a d r e n a l  

g la n d s  i n  s c o r b u t i c  gulnea-^piga re sp o n d  to  th o  a d m in is t r a t io :  

o f  ACTH by showing v a ry  much l a r g e r  Inox^eases i n  w e ig h t  th a n  

norm al a n im a l8#

The H uG laic A c id a .

The p re s e n c e  o f  b a s o p h i l i c  g r a n u le s  i n  th e  cy top lasm  

o f  human.- a d re n a l  o o r t i o a l  c a l l s  was n o te d  by Santa© (1936) 

and f o l lo w in g  on th e  developm ent by B ra o h e t (1941) o f  

r i b e n a c lo a s e  aa a  c y to c h e m ic a l  t o o l  f o r  th e  d e t e c t i o n  o f  

r i b o n u c l e i c  a c id  (RIA)^ R ich and B ertiiong  (1949) 

d e m o n s tra te d  u s in g  r ib o n u a le a s©  t h a t  th e e #  b a s o p h i l i c  

g r a n u le s  Vi/ere composed o f  BHA and t h a t  th e  g r a n u le s  were 

p ax 't io u la rX y  p ro m in en t i n  th e  a d r e n a l s  o f  p a t i e n t s  who 

had  d ie d  o f  sever© i n f e o t l o n e  In  1956 Sym ington and 

D avidson  r e p o r t e d  a c y to c h e m ic a l  and b io c h e m ic a l  s tu d y  

o f  th e  n u c l e i c  a c i d s  o f  th e  a d re n a l  and showed t h a t  i n  

s t r e s s f u l  c o n d i t io n s  and a l s o  fo l lo w in g  s t i m u l a t i o n  w ith  

AOTH th e r e  .vas an in c r e a s e  i n  th e  c o n c e n t r a t i o n  o f  HIA and 

i n  th e  r a t i o  o f  BIA to  deOKyri’foonuoleio a c id  (MA)* S in c e  

th o  work to  bo r e p o r t e d  i n  t h i s  t h e s i s  i e  m a in ly  co n cern ed  

w i th  th e  n u c l e i c  a c id s  o f  th e  a d re n a l  g la n d  some



o o n a lc le ra t lo n  m ust now be g iv e n  to  th e  n a t u r e  and 

f u n c t i o n  o f  th e s e  s u b s ta n c e s  i n  c e l l s  and t i s s u e s  i n  

g e n e ra l*

O ccu rren ce  o f  n u c l e i c  ac ide*

H i s t o l o g l o a l  a s  w e l l  a s  b io c h e m ic a l  m ethods have 

been  u se d  to  d e t e c t  and to  e s t im a te  th e  n u c l e i c  

a c id a  i n  t i e s u e s .  The fo rm er  make u s e  o f  th e  s t r o n g ly  

a c i d i c  n a t u r e  o f  n u c l e i c  a c id s  and hen ce  t h e i r  a f f i n i t y  

f o r  b a s i c  d yes  l i k e  p y ro n in  and m e th y l green* B ra c k e t  

(1941) u se d  th e s e  dyes i n  c o n ju n c t io n  w ith  zd b o n u o leaee  

to  d e te rm in e  th e  l o c a l i 2a ,tio n  o f  n u c l e i c  a c i d s  i n  t i s s u e  

B ectiona*  The e l e g a n t  method o f  u l t z ' a v i o l e t  speotro-^ 

p h o to m e try  o f  O asp e rsso n  (1941) e n a b le d  th e  d e t e c t i o n  and 

q u a n t i t a t i v e  m easurem ent o f  n u c l e i c  a c i d s  i n  th e  cy top lasm  

and v a r io u B  o th e r  p a r t s  o f  th e  c e l l ,  w h ile  D avidson  and 

Waymouth (1943 , 1944) c a r r i e d  o u t ch em ica l e s t i m a t i o n s  

o f  HMA and DMA* From a l l  th ese  e a r l y  s t u d i e s  i t  was 

p o s s i b l e  to  draw th e  b ro a d  con o lu s io n B  t h a t  n u c l e i c  a c id s  

a r e  p r e s e n t  i n  a l l  ty p e s  o f  c e l l s  and t h a t  w h ile  DMA i s  

m a in ly  c o n f in e d  to  th e  n u c le u s  and p ro b a b ly  c o n s t i t u t e s  

th e  chromosomal m a t e r i a l ,  the  MA i s  p r e s e n t  to  a  l a r  

e x t e n t  i n  th e  cy toplasm *



E x b o n a c le io  Aoid .

ENA i s  a p o ly m e r ic  su b s ta n o e  o f  h ig h  m o le c u la r  w e ig h t 

c o n s i s t i n g  o f  r e p e a t i n g  n u o le o t id o  u n i t e  jo in e d  t o g e th e r  

th ro u g h  p h o ep h o d iestez" l in lm g e s ,  whose m o le c u la r  s t r u c t u r e  

h a s  been  e l u c i d a t e d  (Brown,and Todd,, 1952; Gohn and 

Y o lk in ,  1953; Markham, 1 3 5 7 ) ,  e x c e p t ' f o r  th e  sequence 

o f  n u o le o h id e  u n i t e  i n  th e  polymer* Most o f  th e  ev id en ce  

to  d a te  s u g g e s ts  t h a t  th e  m o lecu le  o f  BMA i s  l i n e a r *

There i s ,  how ever, a  p o s s i b i l i t y  o f  i t  h a v in g  some 

b ran ch ed  c h a in s  (G o to , 1958) and s u g a r s  o t h e r  th a n  d-»ribose 

(Sm ith  and Dunn, 1959)*

I t  h a s  been  shown by d i f f e r e n t i a l  c e n t r i f u g a t i o n  o f  

c e l l  f r a c t i o n s  t h a t  ENA i s  h o te ro g a n e o u s  i n  c h a r a c t e r  and 

t h a t  th e  t i s s u e  o r  even a s i n g l e  c e l l  m igh t c o n ta in  

d i f f e r e n t  ty p e s  o f  ENA. The sm a ll  amount o f  MA a s s o c i a t e d  

w ith  th e  n u c l e a r  f r a ,o t io n  h a s  been  shown, to  be v e ry  much 

more a c t i v e  th a n  c y to p la s m ic  ENA by i s o to p e  i n c o r p o r a t i o n  

s t u d i e s  (Borgstx'^and, B l i a s s o n ,  Eam m ersten, N o rb e rg , H ieohard  

an.d von B b isc h ,  194*8). These e a r l i e r  r e s u l t s  have been  

con firm ed  by a  l a r g e  number o f  o th e r  i n v e s t i g a t o r s  (Barnura 

and H useby, 19501 M cIM oe and D av id so n , 1952; B m e ll ie ,  

MoXndoe, Logan, D avidson  and Dawson, 1953) and th e  s u b j e c t  

h a s  b een  rev ie w ed  by B ro m  and E o l l  (1955) # In  th e s e  

s t u d i e s  on EIA^ which u s u a l l y  in v o lv e  th e  d e g r a d a t io n  o f
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th e  oompounâ to  th e  m o im -im o leo tlâo e  p m ie lo s id e a  o r  ‘baees  

h j  a l k a l i n e  o r  a o ld  h j d r o l j s i a i  i t  i s  em phasised  t h a t  

s u f f i c i e n t . o a re  m ust 'be ta k e n  to  e l im i n a t e  l i k e l y  

co n tam in a t i o n  (Barnum» Maalit J e n n in g s   ̂ Mygaard ahd 

7ermundf 1950; Davidson.; I r a s e r  and FutohlBonp 1951)*

The io n o p h o r e t i c  te c h n iq u e  evo lved  h j  D avidson  and 

Gmeillie (1952) a p p e a r s  to  he one o f  t h e  m ost s a t i s f a c t o r y  

m ethods f o r  th e  s e p a r a t i o n  o f  t h e  riho 'm onom xcleo tides  i n  

a f a i r l y  p u re  s t a t e ,  f r e e  from c o n c o m ita n t  im p u r i t i e s #

The m ain  b u lk  o f  th e  cytopla^emic RM a p p e a rs  to  he 

p r e s e n t  i n  th e  mioroaoMa,l f r a c t i o n  w h i le  s m a l le r  m o u n t s  

a r e  p i 'e s a n t  i n  ml to  c h o n d r ia l  and non-^ s e d im e n ta b le  sup er«  

n a t a n t  f r a c t io n © .  In  g e n e r a l  the  u p ta k e  o f  r a d i o a c t i v e  

p r e c u r s o r s  i n t o  th e  m icroeom al f r a c t i o n  i s  c l o s e l y  s i m i l a r  

to  t h a t  o f  m itooho .nd ria  w hereas  t h e  a c t i v i t y  o f  HIA o f  th e  

c e l l  sap te n d s  to  be  h ig h e r  th a n  t h a t  o f  th e  p a r t i c u l a t e  

f r a c t i o n s  (G m e l l le g e t  a l * ,  1953)•

The e f f e c t  o f  d i e t  on th e  m e tab o lism  o f  HM h a s  bean  

i n v e s t i g a t e d  by Munro, E a i s m i #  and Wikramanayake (1 9 5 3 ) ,  

Wikramanayake 5 Eeagy and Munro (1953) whoc.hevo shown t h a t  

changes i n  pro  t e i n  in t a k e  and i n  th e  e n e rg y  c o n te n t  o f  th e  

d i e t  have a p ro found  in f lu e n c e  on th e  c o n te n t  and phoephoruB 

turn-h^over o f  r a t  l i v e r  E M . The s u b j e c t  h a s  been



rev iew ed  by Munro (.1954)o

VoT some y e a r s  I t  h a s  been r e o o g n ls e d  t h a t  RIA i s  

somehow concerned  w ith  p r o t e i n  s y n t h e s i s ,  Caspe.rsson 

( 1 9 5 0 ) and E ra c h e t  (1950) showed t h a t  c o l l s  i n  grow th 

and s e c r e t i o n  a re  r i c h  in  lilA, Gale and Polices (1953) 

o b se rv ed  i n  d i s r u p te d  s ta p h y lo c o c c a l  c e l l s  t h a t  th e  

sy n th e s lB  o f  p r o t e i n s  o r  th e  i n c o r p o r a t i o n  o f  amino 

a c id s  depends on th e  n u c l e i c  and c o n te n t  and 1 b  i n h i b i t e d  

by r i b o m ic le a s e ,  BiochemiciiL work on em bryon!o m a t e r i a l  

(D av idson ; L e s l i e  and Waym&uth, 1949? L e s l i e  and 

D avidson  j 1951) h a s  showh: t h a t  syn th e  s i  e o f  IlM  alw ays 

p re c e d e s  p r o t e i n  s y n th e s is #

However; r e c e n t  ev id en ce  i n  a  l a r g e  number o f  c a s e s  

h a s  been  p ro v id e d  to  show t h a t  p r o t e i n  s y n th e s i s  oon ta k e  

p la c e  w ith o u t  de novo fo rm a t io n  o f  MA# I n h i b i t i o n  o fCT-aanrat*

amino a c id  m o o r p o r a t i o n  i n t o  pro v e in s  by r ib o n u c le a s e  

o b se rv e d  by Gale azid f o lk e s  (1953) and o t h e r s  i s  n o t  

o b se rv e d  a lw ays and i n  a l l  système# R a t s k e l e t a l  m uscle  

m i to c h o n d r ia  whioh c o n ta in  MA can in o o i 'p o ra te  l a b e l l e d  

l e u c i n e ;  a p r o c e s s  w hich  l a  s t im u la te d  by r ib o n u o le a a o  

a c c o rd in g  to  Simpson and McLean (1957)* Of p a r t i c u l a r  

i n t e r e s t  a r e  th e  r e p o r t s  o f  Landîrian and Spiegelm an (1955) 

t h a t  th e  enzymes r i b o n u c l e a s e ,  l i p a s e  and t r y p a l n  do n o t  

i n h i b i t  th e  fo rm a t io n  o f  the adap tiv©  ©nsiyme a o t o s i d a s e



:ln whole B* m egatherium  c e l l s  h u t  do so i n  honaogenatcB* 

B e l ja n s l r i  (1954) found t h a t  amino a c id  in c o r p o r a t i o n  

i n t o  th e  p r o t o p l a s t s  o f  BT# l y s o d e i k t i c u s  c e l l s  was 

i n h i b i t e d  hy r ih o i iu o la a s e  w h ereas  no i n h i b i t i o n  was 

o b se rv ed  v/hen whole c e l l s  were u se d * L ia s  (1958) h a s  

r e p o r te d  r a p i d l y  in c r e a s e d  s y n th e s i s  o f  p r o t e i n s  i n  y e a s t  

oe l Ts j  which were in tm hàted . i n  a n u t r i e n t  medium i n  th e  

absence  o f  p h o sp h a te  » vn .thou t do novo f o n d a t io n  o f  ElA^nr̂rssfjuTir»*!»̂

B eoxyribonuG le i c A o l d ^

BFAj v?hloh o c c u rs  e x c l u s i v e ly  in  th e  n u c le u s  o f  th e  

c e l l ;  i s  now a c c e p te d  a s  b e in g  th e  chroBiosomal m â t e r i a l ,

BO e x t e n s i v e ly  s tu d ie d  by th e  h i s t o l o g i s t s  by F eu lg en  

s t a i n i n g  (F eu lg en  and. E osaenbeck , 1924)# S tro n g  s u p p o r t  

f o r  th e  v iew  t h a t  DM c a r r i e s  h e r e d i t a r y  c h a r a c t e r i s t i c a  

d u r in g  c e l l  d i v i s i o n  waB o b ta i ï ie d  by th e  dlBColmry o f  th e  

b a c t e r i a l  t r a n s f o r m in g  p r i n c i p l e s  (Avery , McLeod and 

M cCarty; 1944) and by th e  r e c e n t  work on th e  meohanism o f  

in v a s io n  o f  B sch . c e l l  by th e  b a c te r io p h e g e  Grid o th e r*ïîi™vrj«!irj:n «

v i r u s e s  ( Cohen g 19515 K o s lo f f ;  1952; B u r to n ,  1957)*

The wo lie o f  Char g a f f  (1955) and o th e r s  and th e  X -ray  

d i f f r a c t i o n  s t u d i e s  by Watson and C rick  (1953) have l e d  

to  an u n d e r s ta n d in g  o f  th e  s t r u c t u r e  o f  DM and i t s  

p o s s i b l e  mode o f  d u p l i c a t i o n  d u r in g  c o l l  d i v i s i o n  

( L e v in th a l  and Crane^ 1956; MeBoleon and S t a h l , 1958)#



Compared to  OTA; DM, i s  a r e l a t i v e l y  s t a b l e  m olecule*

A l a r ^ e  number o f  s t u d i e s  in v o lv in g  th e  u se  o f  r a d i o a c t i v e
*52p r e e u ï 's o r s  such, a s  in o r g a n ic  P o r  s u b s ta n c e s  l a b e l l e d  

w ith  ' ‘*0 have con firm ed  t h i s  co n cep t o f  th e  s t a b i l i t y  o f  

DMA* There i s  v e r y  l i t t l e  i n c o r p o r a t io n  i n t o  th e  

DMA o f  t i s s u e s  i n  whi oh th e  m i t o t i c  a c t i v i t y  i s  low and 

i n  t i s s u e s  h a v in g  a l a r g e  number o f  m ito se s^  such as 

i n t e s t i n a l  m ioosa  and bone m arrow , th e  i n c o r p o r a t i o n  i s  

g r e a t l y  enhanced (S m e l l ie r  Humphrey, Kay and D av idson , 

1 9 5 5 )« E a r l i e r  work o f  Hevesy (1951) and o f  P u r s t  and 

Brown (1951) had showed v e ry  l i t t l e  i n c o r p o r a t i o n  o f  

o r  l a b e l l e d  ad en in e  in to  th e  DMA o f  th e  n u c l e i  o f  

n o n - d iv id in g  o e l lS e  In  r a p i d l y  g row ing  t i s s u e s  a s  in  

I m m r  v h ie h  l a  r e g e n e r a t i n g  a f t e r  p a r t i , a l  hepateo tom y 

(Mygaard and .Eusch; 1955) th e r e  i s  a  g r e a t l y  in c r e a s e d  

in c o r p o r a t i o n  i n t o  DMA w hich i s  due to  th e  new DMA t h a t  

i s  b e in g  s y n th e s is e d ^  The i n v e s t i g a t i o n s  o f  B a r to n  

(1954) have shovm t h a t  th e  i s o to p e s  once in c o r p o r a te d  

i n t o  DMA a re  n o t  exchanged , so t h a t  DMA i s  n o t  i n  

dynamic e q u i l ib r iu m  w ith  o th e r  c o n s t i t u e n t s  o f  th e  c o l l .

H is to c h e m le a l  S tu d ia e  *

Much o f  th e  work t h a t  h a s  b een  done on th e  a d re n a l  

g la n d  i s  h is to c h e m io a l*  In  man such  © tud iea  i n  norm al 

(^aiQOhek, 1951; S to n e r ,  W hitley  and Emery, 1953) and



S 't r e a s f u l  (S^rmington, C u r r ie   ̂ O urran and D av idson , 1955) 

o ond itlo r .B  have been made i n  o rd e r  to  c o r r e l a t e  th e  

changes o b se rv ed  w ith  the  f u n c t i o n a l  s t a t e  o f  th e  g la n d .

The u s u a l  method i s  to make u se  o f  th e  sud an  s t a i n i n g  

p r o p e r ty  o f  th e  l i ] ) i d s .  When th e  g la n d  I s  s t im u la t e d  to  

s e c r e t e  more c o r t i c o i d s  t h i s  i s  u s u a l l y  accom panied by a 

decrea .se  in  th e  s t a l n a b l e  l i p i d  i n  th e  v a r io u s  gones o f  th e  

c o r t e x  and u n d e r  ex trem e c o n d i t io n s  o f  s t r e s s ,  i t  h a s  

som etim es 'been o b se rv ed  t h a t  com plete  l o s s  o f  t h i s  

m a t e r i a l  t a k e s  p la c e  and th e  c l e a r  d e m a rc a t io n  betw een  

th e  s;ona r e t i c u l a r i s  and %ona f a s c i o u l a t a  becomes 

i n d i s t i n c t ^  I t  m u s t,  how ever, he p o in te d  o u t  t h a t  a t  

th e  same tim e a s  t h i s  d e c re a s e  i n  t h i s  s u d a n o p h i l lo  l i p i d  

t a k e s  pla.ce th e r e  i s  sn in c r e a s e  i n  th e  p h o s p h o - l ip id  

c o n c e n t r a t i o n  i n  th e  g lan d  (Bymington and D av idson , 1956) 

and s in c e  th e  g land  w e ig h t i s  in c r e a s e d  u n d e r  c o n d i t io n s  o f  

s t r e s s ,  t h e r e  i s  p re su m ab ly , t h e r e f o r e ,  an in c r e a s e  in  

th e  t o t a l  p h o s p h o - l ip id  c o n t e r t  o f  a g la n d .  I t  i s  p e rh a p s  

p o s s ib l .e  t h a t  th e  l i p i d  l o s e s  i t s  s t a i n i n g  -property  due to  

t h i  B pho sph o r y l  a t i  o n #

The b a s o p h i l i c  n a t u r e  o f  th e  n u c l e i c  a c id s  h a s  a l s o

been  u sed  to  s tu d y  th e  norm al and s t r e s s e d  a d re n a l  g la n d .

Hi oh and B e r th .o n g  (1949) n o t i c e d  t h a t  i n  p a t i e n t s  who

had d ie d  o f  s e v e re  i n f e c t i o n ,  th e  b a s o p h i l i c  g r a h u le s  which

c o n s i s t e d  o f  HMl were p a r t i c u l a r l y  p ro m in e n t i n  th e  ad ren a ls



A d m in i s t r a t i o n  o f  exogenouB ACTE stim ulât© ©  th e  a d r e n a l  

o o r te x  i n  a manner s i m i l a r  to  t h a t  o c c u r r in g  when a 

© tre s s  i a  a p p l ie d #  The h i s t o l o g i c a l  changea which 

accompany t h i s  a r e ,  w ith  m ild  s t i m u l a t i o n ,  i n c r e a s e  i n  

c e l l  B±ze i n  sîona f a s o l c u l a t a ,  i * e .  h y p e r t ro p h y  and an 

i n c r e a s e  i n  c e l l  d i v i s i o n  w ith  co n se q u e n t i n c r e a s e  in  th e  

number o f  c o r t i c a l  c e l l s ,  i . e .  h y p e r p l a s i a .  M i to t i c  

f ig u re ©  o c c u r  p r i n c i p a l l y  i n  th e  soxiu f a s o i o u l a t a ,  h u t  

th e y  may a le o  he found In  o th e r  p a r t s  o f  the* c o r t e x  i ja c lu d -  

in g  th e  zona r e t i c u l a r i s  (B a x te r ,  194-6; B a k e r ,  1 9 5 2 ) .  The 

l i p i d  d r o p l e t s  in  t h e  ssona f a s c i c u l a t a  become f i n e r  and less- 

c o n c e n t r a te d s  w h ile  th e  zona g lo n e r u lo s a  n a rro w s  w i th o u t  

much v a r i a t i o n  i n  l i p i d .  S t im u la t io n  may a ls o  b r in g  

a b o u t  h^ rpertrophy  o f  th e  G o lg i a p p a r a tu s  i n  th e  c e l l s  o f  

th e  o u t e r  zona f a s c i c u l a t a  (Reese and Moon, 1 9 3 8 ) ,  and an 

i n c r e a s e  i n  th e  number o f  m i to c h o n d r ia  e s p e c i a l l y  i n  t h i s  

a r e a  ( M i l l e r ,  1950)# In te^ ise  s t i m u l a t i o n  b r in g s  ab o u t 

an  a p p a r e n t ly  com ple te  d is a p p e a ra n c e  o f  tn e  zona g lo m e ru lo sa  

aooompanied by a  v a s t  i n c r e a s e  i n  th e  v a s c u l a r i t y  o f  th e  

g la n d .  Indeed  m ass iv e  a d m i n i s t r a t i o n  o f  AOTH can r e s u l t  

i n  a  h aem o rrh a g io  breakdow n o f  th e  c o r t e x  ( I n g l e ,  1951)*

Xo3o Function©  o f  th e  A drenal Q o rte x .

F u n c t io n s  o f  th e  c o r t i c a l  ho rm ones .

An im p r e s s iv e  number o f  p h y s io lo g i c a l  f u n c t i o n s



have been  l i s t e d  a s  coming u n d er  adreno* 'C O #tioal o o n t r o l , 

thougli many o f  th e s e  may be only  seco n d a ry  e f f e c t s .

I n g le  (1944) h a s  made a s u rv e y  o f th e s e  v a r io u s  fu n c t io n s *  

Only two o f  them v / i l l  be c o n s id e re d  b r i e f l y  her® , th e  

e f f e c t  on c a rb o h y d ra te  m etabo lism  and on e l e c t r o l y t e  

b a lan ce*  These two a re  n o t  n e c e s s a r i l y  d iv o rc e d  from 

each  o t h e r .

In  c a rb o h y d ra te  m e ta b o l ism , the  o o r t i o a l  hormones 

known aa  g l u c o o o r t i o o i d s , work c o n j o i n t l y  w ith  i n s u l i n ,  

th e  horijione o f  th e  p a n c r e a s ,  and th e  g row th  hoxmione* Among 

th e  m ain e f f e o t s  o f  g l u c o c o r t i c o i d s  a re  th e  in c r e a s e d  

p r o d u c t io n  o f  c a rb o h y d ra te  accom panied by a  co n co m ita n t 

i n c r e a s e  i n  u r i n a r y  n i t r o g e n ,  s u g g e s t in g  t h e r e f o r e  t h a t  

g lu o o n e o g e n a e is  o c c u rs  w ith  p r o t e i n  c a ta b o l is m  as  th e  

so u rc e  o f  th e  new ly form ed c a rb o h y d ra te  (Long, K a t^ in  and 

F ry ,  1 9 4 0 )* In  a d d i t i o n ,  th e r e  i s  an i n h i b i t i o n  o f  

u t i l i z a / t i o n  o f  o a rb o liy d ra ta  by th e  p e r i p h e r a l  t i s s u e s  

( I n g l e ,  1 9 4 8 )* O ori and h i s  o o leag u es  (Oolowiolc, Ooaai 

and S l e i n ,  194?) have d em o n stra te d  t h a t  h e x o k in a se  a c t i v i t y  

w hich i s  s t im u la t e d  by i n s u l i n  i a  i n h i b i t e d  by a d r e n o c o r t i c a l  

and a n t e r i o r  p i t u i t a r y  hormones* T h is  r e s u l t  h a s  been 

con firm ed  by B a o i la  and B arron  (1954) who a l s o  s u g g e s t  

t h a t  th e s e  hormone© combine w i th  th e  g roups  to  b r in g  

ab o u t t h i s  i n h i b i t i o n *  C la rk  (1950) u s in g  amino a c id s  

l a b e l l e d  w i t h  M h a s  shown t h a t  n o t  o n ly  do th e  g lu c o ­



c o r t i c o i d s  in o r e a s e  p r o t e i n  c a ta b o l i s m  b u t  p r e v e n t  p r o t e i n  

an ab o lism  a s  w ell«  R e c e n t ly  Goodlad and Munro (1958) 

have shown t h a t  c o r t i s o n e  a d m i n i s t r a t i o n  r e l e a s e s  amino 

a c i d s  by p r o t e i n  c a ta b o l ism  in  th e  c a r c a s s  and t h a t  th e s e  

may be r e s y n th o s i s o d  in to  p r o t e i n s  i n  o th e r  o rg a n s  

d ep en d in g  on th e  en e rg y  su p p ly  i n  th e  d ie t*

The r e c e n t  d isc o v e z y  o f  a ld o s t e r o n e  h a s  confirm ed  

th% t t h i s  hormone i s  th e  m ost p o te n t  i n  m a in ta in in g  a 

p r o p e r  e l e c t r o l y t e  b a la n c e  in  th e  body and i s  i n  t h i s  

r e s p e c t  many lAlmes more a c t i v e  th a n  d e o x y c o r t ic o s te r o n e  

i n  com parable  am ounts (Simpson and T a i t ,  1955)* One 

o f  th e  m ost s t r i k i n g  f a c t s  abou t th e  a d re n a le o to m is e d  

an im al i s  th e  l o s s  o f  sodium and r e t e n t i o n  o f  po tassium * 

S ince  th e  c o n s e r v a t io n  o f  sodium i s  one o f  th e  f u n c t io n s  

o f  th e  k id i ie y ,  th e  l a c k  o f  the  hormone a f f e c t s  th e  k idney  

a c t i v i t y *  I t  i s  supposed t h a t  th e  a d re n a l  hormones 

i n f l u e n c e  th e  enzymes o r  c a r r i e r  system s co ncerned  i n  

th e  a c t i v e  r e - a b e o r p t i o n  mechanisms i n  th e  tu b u le*  

S im i l a r l y  i t  i s  p o s s i b l e  t h a t  th e s e  hormones f a c i l i t a t e  

p o ta s s iu m  e x c r e t i o n  and i n  t h e i r  absence  t h e i r  norm al 

s e c r e t i o n  o f  p o ta ss iu m  i n  the  d i s t a l  tu b u le  i s  p reven ted*  

A ld o s te ro n e  a p p e a r s  to  be p roduced  i n  th e  zona 

g lo m e ru lo sa  o f  th e  c o r te x  w hich , how ever, i s  l i t t l e  

a f f e c t e d  by hypophyseotomy (Deane and G reep , 1946)*

I t  i s  t h e r e f o r e  p o s s i b l e  t h a t  th e  s e c r e t i o n  o f  a ld o s t e r o n e
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i s  in d e p e n d e n t  o f  ACTB o o n tro l*  T h is  i s  b o rn e  o u t  

by th e  r e s u l t s  o f  G iro u d , S taohenko and V enning (1956) 

o b ta in e d  w ith  i s o l a t e d  zona glomeruXosa*

Among o th e r  f u n c t i o n s  o f  a d f e n o c o r t i c a l  hormone© a 

b r i e f  m e n tio n  m igh t be made o f  t h e i r  e f f e c t  on c i r c u l a t i n g  

lym phocytes*  A drenal i n s u f f i c i e n c y , e i t h e r  i n  th e  

A d d iso n ian  p a t i e n t  o r  i n  th e  a d re n a le o to m is e d  a n im a l ,  

i s  a s s o c i a t e d  with, t h e  h y p e r p la s i a  o f  th e  lym phoid  t i s s u e  

and some i n c r e a s e  i n  t h e  number o f  c i r c u l a t i n g  lym phocy tes  

(Y o ffe y , 1950)* A d m in is t r a t io n  o f  o o r t i o a l  hormones o r  

t h e i r  i n c r e a s e  en d o g en o u sly  by ÂOTH o r  s t r e s s  o r  d i s e a s e  

r e s u l t s  f r e q u e n t l y  i n  a r e d u c t io n  i n  th e  number o f  

c i r c u l a t i n g  lym p h o cy tes  -  th e  c o n d i t io n  known a s  

lym phopaenia* T h is  ha© sometime© been u sed  a s  an  

i n d i c a t i o n  o f  in o ro a s e d  a d r e n o o o r t i o a l  a c t i v i t y  and an  

e m p i r ic a l  b i o l o g i c a l  a s s a y  method (Spier©  and M eyer, 1949)*

O o n tro l  o f  a d r e n o c o r t i c a l  a o t i v i t y *

The a d r e n a l  c o r t e x  i s  d i r e c t l y  u n d e r  th e  in f lu e n c e  o f  

th e  p i t u i t a r y  body a t  th e  b ase  o f  the  bx^ain* The 

p i t u i t a r y  i s  segm ented i n t o  th e  a n t e r i o r ,  i n t e r m e d i a t e  and 

p o s t e r i o r  l o b e s .  The adenphypophysi8 which in c lu d e s  

th e  a n t e r i o r  and p a r t  o f  the  i n t e r m e d ia t e  l o b e s ,  produce© 

a number o f  hormone© which a r e  a d r e n o c o r t i e s - t r o p h i c
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horm one, t h y r o th o p ic  horm one, so m a to tro p M o  horm one, 

g o n a d o tro p h ic  hormone and l a o to g e n ic  hormone* The 

rem oval o f  th e  p i t u i t a r y  (S m ith , 1 9 2 7 ) ,  th e  o p e r a t i o n  

r e f e r r e d  to  a s  hypophysectom y, e l i m i n a t e s  a l l  t h e s e  

horm ones and b r in g s  a b o u t ,  among o t h e r  e f f e c t s  e x te n s iv e  

d e g ü î la t io n  o f  th e  a d r e n a l  co rtex*  The m e d u lla  i s ,  

h o w ev er , v e ry  l i t t l e  a f f e c t e d  by t h i s  o p e r a t i o n .  Deane 

and Groep (1946) i n  a  d e t a i l e d  i n v e s t i g a t i o n  o f  th e  e f f e c t  

o f  hypophysectom y on r a t a ,  r e p o r t  a r a p i d  p o s t - o p e r a t i v e  

d e c l in e  i n  a d r e n a l  w e ig h t f o r  th e  f i r s t  10 days fo l lo w e d  

by a  more g ra d u a l  d e c re a se *  The d e g e n e r a t io n  o f  th e  

c e l l s  t a k e s  p la c e  i n  th e  zonae r e t i c u l a r i s  and f a s o i c u l a t a  

w hereas  th e  zona g lo m an u lo sa  a p p e a rs  to  fm n o tio n  n o rm a lly  

and in d e e d  e n l a r g e s .  The a t ro p h y  o f  th e  i n n e r  zones 

i s  accom panied  by p io ro s i©  of th e  n u c l e i  and s h r in k a g e  

o f  c y to p la sm , th e  number o f  m i to c h o n d r ia  d im in is h  and 

f u s e ,  and th e  G olgi a p p a r a tu s  become© co m p art,  l o s i n g  

i t s  d i g i t a l  p r o o e s a e s .  S im i la r  o b B erv a tio z is  have  been  

made on th e  g u in e a - p ig  by Sohiveizea? and Long (1 9 5 0 ) ,  

though th e y  p o in t  o u t  t h a t  t h e r e  i s  a  l o s s  o f  s u d a n o p h i l lo  

m a t e r i a l  from  th e  zona g lo m eru lo aa  i n  th e  hypophyse a to m ised  

g u in e a - p ig  which d o es  n o t  a p p e a r  to  be th e  c a se  w ith  th e  

r a t .  These worker© a l s o  ©how t h a t  i n t r a o c u l a r  g r a f t



o f  a n t e r i o r  p i t u i t a r y  t i s s u e  h e lp  to  m a in ta in  th e  

adrenal, o o r t i o a l  a c t i v i t y ,  though below  th e  norm al l e v e l*

An a t ro p h y  o f  th e  a d r e n a l  c o r t e x  s i m i l a r  to  t h a t  i n  

th e  hypophyseG tom isod  an im al t a k e s  p la c e  when an e x t r a c t  

o f  th e  c o r t e x  o r  an a d r e n o c o r t i c a l  hormone i s  i n j e c t e d  

to  th e  norm al an im al ( I n g l e ,  H ig g in s  and K e n d a l l ,  1 9 3 8 ) .  

C le a r ly  t h e r e  i e  an i n t e r r e l a t i o n s h i p  betw een  th e  amount 

o f  ACTE s e c r e t e d  and th e  amount o f  c i r o u l a l i n g  c o r t i o o -  

s t e r o i d s .  S a y e rs  (1950) s u g g e s ts  t h a t  th e  c o r t i c o i d s  

a c t  on th e  ad en o h y p o p h y s is  i n h i b i t i n g  th e  r e l e a s e  o f  AOTH*

A d i r e c t  ev id e n c e  f o r  t h i s  i s  p ro v id e d  by th e  work o f  

T u c lm an n -D u p le ss is  (1952) who o b se rv e d  an i n c r e a s e  i n  

th e  number and s i z e  o f  b a s o p h i l s  i n  th e  p i t u i t a r y  and 

i n  i t s  ACTH c o n te n t  by 50-60'^? a f t e r  a d m is a is t r a t io n  o f  

o o r t i c o s t e r o i d s  and s u g g e s t s  t h a t  th e s e  hormones i n t e r f e r e  

w ith  th e  seox*etion o f  ACTE. There i s  a l s o  th e  p o s s i b i l i t y  

t h a t  t h i s  a c t i o n  may bp. i n d i r e c t  o c c u r r in g  v i a  th e  

hypo th a lam u s  (V ogt, 1955) which i n  t u r n  may be s t im u la t e d  

by im p u ls e s  r e c e iv e d  from t h e  b a r o r e c e p t o r s  i n  th e  c o r t o i i s  

( M i l l s ,  1 9 5 9 ) .

A b n o rm a l i t ie s  o f  A drena l f u n o t i o n #

D e f ic ie n c y  d i s e a s e s ,

Among th e  d e f i c i e n c y  d i s e a s e s  o f  the a d r e n a l  c o r te x  

th e  m ost e x t e n s i v e l y  i n v e s t i g a t e d  i s  A d d iso n ’ s d i s e a s e .



c ,  V

a  l a r g e  n im b er  o f  caaaB a r i s i n g  from  d e s t r u c t i o n  

o f  th e  c o r t e x  by t u b e r o u l o s i a  o r  o t h e r  d i c e a s e a  aa 

s y p h i l i s ,  a m y lo ld o a le  and ao leroderm a* A n o th er  

e i m i l a r  ty p e  o f  c h ro n ic  a d r e n a l  d e f i c i e n c y  d i s e a s e  

i s  Siîîmond’ s  d i s e a s e ,  w hich  i a  caused  a s  a  r e s u l t  o f  

f a i l u r e  o f  a e c r e t i o n a  o f  th e  a n t e r i o r  lo b e  o f  th e  

p i t u i t a r y #  A l e e s  c h ro n ic  ty p e  i s  th e  W ate rh o u se -  

F r id e r i s o h e n  syndrome found m o s t ly  i n  th e  new -born  

baby a f t e r  a  d i f f i c u l t  and p ro lo n g e d  l a b o u r  and i n  young 

c h i ld r e n #  The a d r e n a l  s 1k>wb c o n s id e r a b le  haem orrhage  

and  th e  c o n d i t io n  i s  supposed  to  be caused  by e x c e s s iv e  

demand f o r  c o r t i c o l d s ,  w i th  th e  c o n c o m ita n t  o u tp o u r in g  o f  

AOÎÎIÏ s t i m u l a t i n g  th e  c o r t e x  beyond th e  l i m i t s  o f  endu rance  

r e s u l t i n g  i n  a c o l la p s e #

O o r t io a l  syndrom es*

O on tinued  s e c r e t i o n  o f  e x c e s s iv e  am ounts o f  AOTH, 

r e s u l t s  i n  ©- p erm anen t o v e r - s t i m u l a t i o n  o f  th e  c o r te x  

to  p ro d u c e  c o r t l c o l d s  and i s  c a l l e d  ’Q u sh in g ’ s syndrome*#

The c a u s e s  a r e  u s u a l l y  p i t u i t a r y  m a l f u n c t io n  and may r e s u l t  

I n  a  tum our o f  th e  c o r t e x .  The syndrome p ro d u c e s  th e  

c h a r a c t e r i s t i c  ’moon f a c e ’ , and c a rb o h y d ra te  m e tab o lism  and 

t h e r e f o r e  f a t  m e ta b o lism  i a  d i s t u r b e d  r e s u l t i n g  i n  e x c e s s iv e  

d e p o a i t s  o f  f a t .  I n  some c a s e s  i t  i s  seen  to  r e s u l t  i n  a
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d a f i o i e n c j  o f  m inera l©  -  o o r t i c o i d s ,  p e rh a p s  due to  

d e s t r u c t i o n  o f  t h e  zona g lo m e ru lo a a .  The o t h e r  

f a m i l i a r  ty p e  o f  d i s e a s e  o f  th e  a d r e n a l  I s  th e  ad ren o ­

g e n i t a l  syndrome i n  which th e  c o r t e x  p ro d u c e s  l a r g e  

am ounts o f  an d ro g en s  o r  o e a t ro g e n e .  I n  no rm al c a s e s  

th e  a d r e n a l  p ro d u c e s  sm a ll  am ounts o f  t h e s e  horm ones, 

h u t  when th e  no rm al mechanism i s  g r o s s l y  d i s t u r b e d  by th e  

p re s e n c e  o f  a  tum our, th e  p r o d u c t io n  o f  s e x  hormones w i l l  

p re d o m in a te  o v e r  th e  c o r t i c o s t e r o l d a .  Dorftoann (1955) 

h a s  p ro p o sed  an a t t r a c t i v e  h y p o th e s i s  i n  w hich he s u g g e s ts  

t h a t  i n  o a se s  o f  a d r e n o - g e n i t a l  syndrom e, th e  enzymes o f  

th e  Ogi"" h y d r o x y la t in g  system  a r e  d e f e c t i v e  and t h e r e f o r e  

abnorm al am ounts o f  sex  horm ones a r e  produced* The 

tum ours  u s u a l l y  r e s u l t  i n  v i r i l i s m ,  b u t  f e m in i s in g  tum ours 

a l s o  occur*  S y d n o r , K e l ly ,  H a i l e ,  E ly  and B ayers  (1953) 

have  d e m o n s tra te d  in c r e a s e d  AOTH i n  th e  b lo o d  o f  p a t i e n t s  

w i th  v i r i l i s i n g  a d r e n a l  h y p e r p l a s i a  so th e  d i s e a s e  may 

w e l l  l a  due to  h y p e r p i t u i t a r y  a c t i v i t y .

1 .4#  A d re n o o o r t ic o t ro p h iQ  horm one.

The a t ro p h y  o f  th e  a d r e n a l  c o r t e x  b ro u g h t  ab o u t 

by hypophyseotom y o r  by o t h e r  means can  be  r e v e r s e d  {by 

th e  a d m i n i s t r a t i o n  o f  p i t u i t a r y  e x t r a c t s  (S m ith ,  1930)* 

Numerous a t t e m p ts  were made to  i s o l a t e  and p u r i f y  th e  

hormone w i th o u t  s u c c e s s  u n t i l  1942-43 when two È ndependeht
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minounoomertts w ere made ( L I , Blmpson and E vans, 1942^ 

B a y e rs ,  W hite and Long, 1943) o f  p r e p a r a t i o n s  from sheep 

and p ig  p i t u i t a r y  g la n d s  o f  h i ^ l y  p u r i f i e d  p r o t e i n s  

whi oh were f r e e  from o th e r  p i t u i t a r y  oontaminan,t8#

These p r e p a r a t i o n s  w ere found  to p ro d u ce  s e l e c t i v e  

stiffiu la/bion o f  th e  a d r e n a l  c o r te x  o f  hypophyseo tom ised  

r a t e , a s  e v id e n c e d  b o th  by in c r e a s e  i n  g la n d  w e ig h t and 

by r e p a i r  o f  a d r e n a l  h i s t o l o g y .  S in c e  t h a t  tim e  th e  u se  

o f  v a r io u s  p ro c e d u re s  in v o lv in g  f o r  exam ple u l t r a ­

f i l t r a t i o n  ( T y s lo w i tz ,  1 9 4 3 ) ,  o x y ce lX u lo se  a d s o r p t io n  

(Astwood, H aben, Payne and Grady, 1951) and io n -ex o h an g e  

r e s i n s  (D ixon , Moores, Btacke-Dunn© and Young, 1951) have 

r e s u l t e d  i n  p re p a ra t io n ©  o f  v e ry  h ig h  p o te n c y .  There 

i s ,  how ever, no g e n e r a l  ag reem en t ab o u t th e  p o ten cy  o f  

th e  v a r io u s  p r e p a r a t i o n s ,  a s  th e  m ethods o f  b i o - a s s a y  a r e  

th em ae lv ee  th e  s u b j e c t  o f  c o n s id e ra b le  d i s p u t e .  The 

m ethods g e n e r a l l y  employed a r e  ( i )  B a y e r ’ s a s e o r b io  a c id  

d e p l e t i o n  t e a t  (B ay e ra , B a y e rs ,  L ian g  and Long, 1945) and 

( i i )  S a f f r a n ’ s a s s a y  o f  o o r t l o o i d s  p ro d u ced  by a d r e n a l  

s l ic e ©  i n  v i t r o  ( S a f f r a n ,  Grad and B e y l i s s ,  1952; S a f f r a n  

and B a y l i a s ,  1953; S a f f r a n  and S o h a l ly ,  1955)*

Dixon ©t a l . (1951) have c la im ed  t h a t  t h e r e  a r e  two 

d i f f e r e n t  f r a c t i o n s  o f  A09H, an a s c o r b ic  a o id  d e p l e t i n g  

f a c t o r  and an a d re n a l  i g h t  m a in ta in in g  f a c t o r .  These 

c la im s ,  how ever, have n o t  been  s u b s t a n t i a t e d  and may w e ll



be due to  brealsdown o f  th e  m o lecu le  o f  ACTH d u r in g  

i s o l a t i o n  and p u r i f i c a t i o n  p ro c e d u re s .

AGffl a p p e a r s  t o  be v e r y  s u s c e p t i b l e  to  i n a c t i v a t i o n  

© s p e c ia l ly  when g iv e n  in t r a m u s c u la r ly  o r  aubeu taneoue ly*  

However th e  a c t i o n  o f  A6TH i s  c o n s id e r a b ly  p ro lo n g e d  

by m aking i t  in to  a  w i th  g e l a t i n  o r  a  s u s p e n s io n  

w ith  z in c  h y d ro x id e .

Even though  th e  nom ial f u n c t i o n in g  o f  th e  a d r e n a l  

g lan d  r e q u i r e s  AOTH  ̂ o v e r - a o t i v i t y  o f  th e  p i t u i t a r y  

r e s u l t i n g  i n  an e x c e s s  e l a b o r a t i o n  o f  th e  hormone w i l l  

s tii im la t©  th e  a d r e n a l  c o r t e x  to  p ro d u ce  v e ry  l a r g e  

q u a n t i t i e s  o f  c o r t i c a l  s t e r o id s *  C e r t a in  B t i m i l i  such 

a s  a d m l n l s t r a t l o n  o f  h is ta m in e  and s t r e s s f u l  c o n d i t io n  

such a s  shock  and i n f e c t i o n  a l s o  bxdng ab o u t such  

I n c r e a s e s  i n  ACSH p r o d u c t io n .  I t  ia ^  how ever, d o u b t fu l  

w h e th e r  a l l  th e s e  c o n d it io n s  a c t  d i r e c t l y  on th e  p i t u i t a r y  

T here i s  e v id e n c e  t h a t  h ia ta m in e  a c t s  on th e  a d r e n a l  

m e d u lla  r e l e a s i n g  ©.clrenallne which th e n  a o t e  th ro u g h  th e  

vasom oto r c o n t r o l  and hypo tha lam us on th e  ad enohypophysis  

(V ogt, 1955)* A d m in i s t r a t io n  o f  exogenous AOITI 

s t i m u l a t e s  th e  g la n d  in  a manner s i m i l a r  to  t h a t  

o c c u r r in g  when a  s t r e s s  i s  a ,p p lied . The changes t h a t  

accompany such  s t i m u l a t i o n  have a l r e a d y  been  d is c u s s e d  

i n  th e  s e c t i o n a  d e s c r i b i n g  th e  h i s to e h e r a i s t r y  o f  th e  

g land  and a b n o r m a l i t i e s  o f  i t s  f u n c t i o n .
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I n v e s t i g a t i o n  o f  n u o le io  a o id  eo m p o s i t io n  o f  tiBBUes 

f o l lo w in g  a d m i n i s t r a t i o n  o f  hormones o r  rem oval o f  

e n d o c r in e  g la n d s  have n o t  been e x te n s iv e  and th e  e a r l i e r  

work h a s  been  rev iew ed  by L e s l i e  (1955)*

The e f f e c t  o f  c o r t i s o n e  on n u c l e i c  a o id  c o m p o s it io n  

i n  l i v e r  h a s  been  s tu d ie d  by Low©, W illiamB and Thomas 

(1 9 5 1 ) who r e p o r t  a  d e c r e a s e  i n  BIA c o n c e n t r a t i o n  p e r  

u n i t  w e ig h t  o f  t i s s u e ,  b u t  i t  does n o t  fo l lo w  t h a t  

OTA s y n t h e s i s  t e  re d u c e d  by c o r t i s o n e ,  a s  th e  a u th o r s  

su g g es t*  L e s l i e  (1952) added c o r t i s o n e  to  th e  growth 

p ro m o tin g  medium o f  c u l t u r e s  o f  em byronie  c h ic k  h e a r t  

e x p la n t s  and found s l i g h t  i n c r e a s e s  i n  t o t a l  D l l  s y n th e s i s  

and OTA/DMA t a t i o *  When c o r t i s o n e  and grow th  horraone 

were com bined, th e  t o t a l  s y n th e s i s  o f  HIA and DBA ro s e  aa 

much a s  75?  ̂ above norm al o v e r  6 d a y s .  O ortieon©  ad m in ie -  

t  r a t i  on h a s  been found  to  b r in g  ab o u t a  g e n e ra l  

G o rtab o lism  o f  m uscle  p r o t e i n ,  and r e s y n t h e s i s  o f  p r o t e i n  

i n  th e  l i v e r  depends on th e  in t a k e  o f  energy  i n  th e  d i e t  

(Goodlad and Munro, 1950)*

I n j e c t i o n  o f  th y ro x in e  in t o  th e  r a t  p ro d u c e s  

i n o r e a e e s  i n  OTA, DMA and th e  p r o t e i n  c o n te n t  o f  th e  

k id n e y  and s p le e n  (H an d e l,  Jacob and M andel, 1 9 5 2 ) .  

O am pbell, In n e s  and K o a t e r l i t z  (1953) found by a d m in i s te r ­

in g  o e s t r a d i o l  to  i n t a c t  and hypophyeectom iaed  r a t s  t h a t



:?x

th e  hormone p ro d u c e s  inoreaee©  I n  DIA and i n  th e  Hlâ/DIA 

r a t i o  i n  th e  i n t a c t  an im a l bu t n o t  a f t e r  hypophyseotoray 

BO t h a t  th e  e f f e c t  o f  o e s t r u d i o l  a p p e a rs  to  he  m e d ia te d  

t h r o u ^  th e  p i t u i t a r y .  B1 B tep an o , D ie rm le r  and 

Tepperman (1952) have  a l s o  p ro v id e d  e v id e n c e  f o r  th e  

p i t u i t a r y  o o n t r o l  o f  l i v e r  nucle ic*  a c id s  by showing 

t h a t  hypophyaeotomy d eereaseB  th e  OTA c o n te n t  w i th o u t  

change i n  DMA and t h a t  i n j e c t i o n  o f  grow th hormone 

r e s t o r e s  th e  OTA and p r o t e i n  to  th e  norm al l e v e l*  Oampbel3 

e t  a l * (1953) i n  t h e i r  e x te n s iv e  s tu d y  o f  th e  horm onal 

c o n t r o l  o f  l i v e r  n u c l e i c  a o id  i n  p reg n an cy  co n c lu d e  t h a t  

t h e r e  a r e  two in d e p e n d e n t  OTA f r a c t i o n s  i n  th e  l i v e r  o f  

th e  p r e g n a n t  r a t i  , one v a r i e s  l i n e a r l y  w ith  p r o t e i n  

c o n te n t  a© i n  n o n -p re g n a n t  r a t s ;  and th e  o t h e r  ’ e x c e s s  OTA% 

i s  q u i t e  in d e p e n d e n t  o f  e i t h e r  p r o t e i n  c o n te n t  o r  th e  

amount o f  p r o t e i n  e a t e n ,  b u t  v a r i e s  d i r e c t l y  w ith  th e  amount 

o f  e n e rg y  consumed w ith  th e  food  and w ith  th e  w e ig h t 

o f  th e  p la c e n ta *

Marked s t i m u l a t i o n  o f  th e  p ig e o n  c ro p  g la n d  

by l a c t o g e n i c  hormone h a s  been  shown to  t a k e  p la c e  

(McBhan, D av ia , Soukup and M eyer, 1950)* These a u th o r s  

n o te d  t h a t  an  in c r e a s e  i n  DMA ta k e s  p la c e  on th e  second 

and t h i r d  days o f  hormone a d m i n i s t r a t i o n ,  when th e  

h i s t o l o g i c a l  p i c t u r e  shows maximal m i t o t i c  a c t i v i t y *



F i a l a ,  Bproiil and F i  a l  a  (1957) have  n o te d  a  marked 

s t i m u l a t o r y  e f f e c t  o f  t h y r o t r o p h in  on th e  r a t  th y r o id  

g la n d ,  M ato v in o v io  and V ick e ry  (1959) have  c a r r i e d  

o u t  s i m i l a r  s t u d i e s  on th e  g u in e a - p ig  t h y r o i d  g la n d  and 

not© t h a t  t h y r o t r o p h in  produce© h y p e r t ro p h y  h u t  no 

h y p e r p la s ia #

F i a l a ,  S p ro u l and F i a l a  (1956) have s t u d ie d  th e  

e f f e c t  o f  th e  a d m i n i s t r a t i o n  o f  AOTH on r a t  a d r e n a l  

gland© and r e p o r t  l a r g e  i n e r e a a e e  i n  DMA, ERA and th e  

p r o t e i n  c o n te n t  o f  th e  gland#

S tu d ie s  on th e  i n c o r p o r a t i o n  o f  i n t o  th e  

a d r e n a l  g la ^ d  o f  n o rm al and hypophyaeo tom ised  r a t a  

was f i r s t  made by Gem zell and Sam uels (1950) who showed 

t h a t  th e  i n c o r p o r a t i o n  i n t o  th© in o r g a n i c  p h o sp h a te  o f  

th e  g la n d  I n  th© hyp o p h y sea to m ised  r a t  was re d u c e d  h u t  

co u ld  he r e s t o r e d  to  norm al hy a s i n g l e  i n j e c t i o n  o f  

AOSl# S im i la r  d e c r e a s e  i n  ^^'2 i n c o r p o r a t i o n  due to  

hypophysectom y was o b se rv e d  i n  th e  a o id  s o lu b le  f r a c t i o n  

o f  th e  g la n d  ( E e i s s  and H a lk e r s to n ,  1950)# Hi©del and

B u s s i t e r  (1954) have  con firm ed  th e s e  r e s u l t s  and 

f u r t h e r  shown t h a t  i n c o r p o r a t i o n  i n t o  l i p i d  p h o sp h o ru s  

(liP) and EHA i s  s i m i l a r l y  low ered  I n  h y pophysectorn!sed 

r a t s  and r e s t o r e d  to  norm al by ACTH i n j e c t i o n s  ( E i e d e l ,  

Logan and E o s © ite r ,  1954; Logan, Hoagy and E o s s i t e r ,  

1955)# E o s s i t e r  and h i s  co lleague©  i n  t h e i r  e x t e n s iv e  

i n v e s t i g a t i o n s  on th e  p h o sphorus  m e ta b o lism  o f  th e



a d r e n a l  g land  o f  r a t s  exposed to  a  oo ld  en v iro n m en t
32have found t h a t  P in c o r p o r a t i o n  i n t o  t i s s u e  in o r g a n ic  

p h o sp h a te  i n c r e a s e s  to  a  maximum d u r in g  th e  f i r s t  2 h o u rs  

o f  oo ld  s t r e s s  end th e n  g r a d u a l ly  f a l l s  to  a  v a lu e  

s l i g h t l y  above norm al d u r in g  24 h o u rs  ( l i o h o l l B  and 

E o s a l t e r ,  1955)# A f te r  3 days i n  th e  o o ld ,  t h e r e  i s  a  

m arked in c r e a s e  i n  th e  a d re n a l  w e ig h t ,  LP, EEA and MA 

s u g g e s t in g  h y p e r p l a s i a  o f  ihe g la n d  (Mioho 11 a ,  H e a ^  

and R o e s i t e r ,  1956 a) and a s i g n i f i c a n t  i n c r e a s e  o f  

P i n c o r p o r a t i o n  i n t o  LP and i n t o  HIA n u c l e o t i d e s  

a f t e r  16 h o u rs  i n  th e  co ld  ( H io h o l l s ,  Eeagy and H o s s i t e r ,  

1956 b ) .  B oth t h i s  group o f  w o rk ers  and Sym ington 

and D av idson  (1956) em phasiae t h a t  p h o s p h o l ip id s  may 

p la y  an  im p o r ta n t  r o l e  i n  th© en erg y  t r a n s f o r m a t io n  

r e a c t i o n s  i n  th e  a c t i v e  s y n th e s i s  o f  o o r t i o o s t e r o id a *  

R e c e n t ly  H u tc h iso n ,  B urns and Hal© (1958) h ave  r e p o r te d  

t h a t  i n  th e  g u in e a - p ig  a d re n a l  g lan d  th e  n u c l e i  a r e  

e n t i r e l y  d i p l o i d  and rem a in  so even when AOTH 

a d m i n i s t r a t i o n  i s  o o n tin u e d  f o r  p e r io d s  up to  th r e e  

weeks# Any i n c r e a s e s  found i n  th e  DMA c o n te n t  o f  th e  

g la n d  a f t e r  s t i m u l a t i o n  t h e r e f o r e  r e p r e s e n t  tmue 

h y p e r p la s ia #

1*6 . O b je c ts  o f  th e  p r e s e n t  i n v e s t i g a t i o n #

T h is  b r i e f  su rv e y  o f  th© l i t e r a t u r e  i n d i c a t e s
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th e  e x tre m e ly  im p o r ta n t  r o l e  t h a t  th e  a d r e n a l  c o r te x

p la y s  i n  th e  p h y s io lo g y  o f  a n im a ls  and man. The work

o f  E o s s i t e r  and h i s  c o l le a g u e s  i n d i c a t e s  th e  im p o rtan ce  

o f  th e  phosphorus  m etabo lism  o f  th e  g lan d  and Symington 

and Da,vidson have shovm t h a t  AÛTE c a u se s  b ig  changes i n

th e  HIA o f  th e  g la n d  i n  man and i n  th e  c a l f .  In  viev;

o f  th e  l a t t e r  f i n d i n g  i t  seamed d e s i r a b l e  to  s tu d y  th e  

e f f e c t  o f  AOTE on th e  a d re n a l  g la n d s  o f  s m a l le r  experimentd-ii 

a n im a ls ,  w hich a l s o  o f f e r  th e  p o a s i b i l i t y  o f  s tu d y in g  th e  

I n o o r p o r a t i o n  o f  i s o t o p i c a l l y  l a b e l l e d  p r e c u r s o r s .  

M easurem ent o f  th e  DBA oon^^tent o f  th e  whole g la n d  would 

p ro v id e  d i r e c t  e v id e n c e  o f  th e  number o f  c e l l s  i n  th e  

g la n d  u n d e r  v a r io u s  c o n d i t i o n s ,  and a l s o  from what i s  

known o f  th e  meaba^bolic s t a b i l i t y  o f  DMA, an  in c r e a s e d  

i n c o r p o r a t i o n  o f  l a b e l l e d  p recu rso r©  would a c t  a s  a  

v e ry  s e n s i t i v e  i n d i c a t o r  o f  new DMA s y n t h e s i s .  A 

s tu d y  o f  th e  t o t a l  p h o s p h o l ip id  would be o f  i n t e r e s t  i n  

v iew  o f  i t s  p ro b a b le  r o l e  i n  s u p p ly in g  en e rg y  f o r  o th e r  

m e ta b o l ic  r e a c t i o n s .

I n  a d d i t i o n ,  th e  us© o f  an im a ls  such  a s  th e  g u in e a -  

p i g  w hich a r e  e a s i l y  made s c o r b u t i c ,  g iv e s  th e  o p p o r tu n i ty  

o f  s tu d y in g  th e  e f f e c t  o f  w ith d raw a l o f  a s c o r b i c  ao id  on 

th e  m e tab o lism  o f  a d re n a l  n u c l e i c  a c i d s ,  which m i ^ i t  shed  

some l i g h t  on th e  f u n c t i o n  o f  ., a s c o r b ic  a c i d  i n  th e  g la n d .
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The a n im a ls  u sed  w ere g u in e a - p ig s  and a lb in o  r a t e

from th e  d e p a r tm e n ta l  c o l o n i e e x c e p t  i n  one e x p e r im e n t

i n  P a r t  I I I , s e c t i o n  2 . A l l  an im a le  w ere f e m a le s .  In

a l l  oasesB u n le s s  o th e rw is e  s t a t e d ,  a c o n t r o l  group  o f

anlraalB was in c lu d e d  and th e  body w e ig h ts  wore c o r r e c t l y

m atched be tw een  th e  c o n t r o l  and th e  t e s t  groups*

In  m ost o f  th e  e x p e r im e n ts  th e  l o n g - a c t i n g  form  o f

A0TH u sed  was e i t h e r  ’̂A c th a r -g e l"  (Armour L a b o r a to r ie a )

o r  O ortroph ln -E E " (Organon L a b o r a to r ie s ) *  Micro r a p id

re s p o n s e  was r e q u i r e d  l y o p h i l i s o d  ACTE (C rookes Lab o r  a, to r ie s :

was employed*

C o r t i s o n e  was a d m in is te r e d  a s  c o r t i s o n e  a c e t a t e

(M erck, Sharp and Dolme) and c o r t i s o l  a s  ®Elydrocortisy3,®^

(R o u sse l)  o r  ^'Eydro-Atresaii*^ (Organon L a b o r a t o r i e s ) ,

a d m i n i s t r a t i o n  i n  e l l  o a s e s  b e in g  in t r a m u a c u la rp  unl.es8

0 th e rw i  se s t a t e d •

R a d io a c t iv e  phoaphorus  P lAras s u p p l ie d  aa in o r g a n ic

o r th o p h o s p h a te  by The Radio chem ical C o n tra ,  Am or sham,

E n g la n d , e i t h e r  a s  c a r r i e r - f r e e  s o l u t i o n  i n  d i l u t e

h y d r o c h lo r i c  ao id  (PBB l )  o r  c o n ta in in g  1 mg. c a r r i e r -

p h o sp h a te  p e r  m l. i n  i s o t o n i c  s a l i n e  (PBS 2 ) .  The
‘5Pr e q u i r e d  q u a n t i t y  o f  * "P was i n j e c t e d  in t r a m u s c u la r ly  

2 h o u rs  b e f o r e  th e  a n im a ls  were k i l l e d .



The a n im a ls  w ere k i l l e d  hy sudden s tu n n in g  and 

w ere feled from th e  naok v e s s e l s .  The adrenal, g la n d s  

were r a p i d l y  rem oved, f r e e d  from e x t r a n e o u s  t i s s u e , 

w eighed e i t h e r  on a  s e n s i t i v e  heara b a la n c e  o r  on a t o r s i o n  

b a la n o e .  I n  some oa.ses th e  g la n d s  were s to r e d  i n  th e  

d e e p - f r e e z e  c a b i n e t  ( -1 5 ^ )  u n t i l  r e q u i r e d  f o r  a n a l y s i s .

The g la n d s  were hom ogenised i n  d i s t i l l e d  w a te r  i n  a 

P o t te r - E lv e h je m  horaogen iser to  g iv e  a  t o t a l  o f  10 m l. 

hom ogenate . E x a c t ly  3 m l. o f  th e  horaogenate weve 

p i p e t t e d  i n to  a  10 m l. c e n t r i f u g e  tu b e  ( F r a c t i o n  A) 

f o r  q u a n t i t a t i v e  e s t i m a t i o n  ( F ig .  4 ) ,  th e  re m a in d e r  

b e in g  t r a n s f e r r e d  to  a n o th e r  10 m l, c e n t r i f u g e  tu b e  

( f r a c t i o n  B) f o r  x " a d io a o t iv i ty  d e t e r m in a t io n s  ( F ig .  5 ) .  

Both f r a c t i o n s  wore t r e a t e d  w ith  0 .5  v o l .  30'^ (^V*^) 

lce«-GOld t r  1 o h lo ra c e 1 1 c a o id  (TOA) and k e p t  i n  i c e  f o r  

h a l f  an  h o u r  b e f o r e  c e n t r i f u g i n g .  The p r e c i p i t a t e  was 

apun dof/n a t  2500 r . p .m .  f o r  10 m in . a t  0̂  ̂ and th e  

s u p e r n a ta n t  f l u i d  was c o l l e c t e d  f o r  th e  d e te r m in a t io n  

o f  th e  r a d i o a c t i v i t y  o f  th e  a c id  s o lu b le  f r a c t i o n  

(A.|S) and o f  t i s s u e  in o r g a n ic  p h o sp h a te  ( P l ) . The 

r e s id u e  was washed w ith  a p p ro x im a te ly  5 m l. i c e - c o l d  

10?? ( ^ /v )  TOA and th e  w ash ings added to  th e  o r i g i n a l  

e x t r a c t .  The f l u i d  from a  second s i m i l a r  w ash ing  was 

r e j e c t e d .
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The p r e c i p i t a t e  was th en  e x t r a c t e d  ax ioceas lvo ly  

w ith  a p p ro x im a te ly  5 ml . a o e to n e ,  e t h a n o l , e t h a n o l -  

ch lo ro fo rm  ( 3 :1 )  ( t w i c e ) ,  © th a n o l - a th e r  ( 3 :1 )  and f i n a l l y  

w i th  e t h e r .  The l i p i d  e x tra c t©  from F r a c t io n  A were 

c o l l e c t e d  f o r  q u a n t i t a t i v e  e s t im a t io n  o f  l i p i d  phoephoruo 

(LP) and r a d i o a o t i v i i ^ .  The l i p i d  e x t r a c t b from F r a c t i o n  

B were r e j e c t e d *  The r e s i d u e s  were d r i e d  a t  room 

tempera, t a r e .

F r a c t i o n  A was s u b je c t e d  to  a m o d if ie d  S c h n e id e r  

(3.945) p ro c e d u re  f o r  e x t r a c t i o n  o f  n u c l e i c  a c i d s .  The 

r e s id u e  was t r e a t e d  w i th  2-3  ml. 0*5 M- pex^chlorio  a o id  

(PGA) f o r  20 m in. a t  70*^. The e x t r a c t i o n  was r e p e a te d  

w i th  an, e q u a l  volume o f  0*5 M -  PCA and th e  r e s id u e  

washed w i th  c o ld  0*5 1 « PGA* A f t e r  each  e x t r a c t i o n  th e  

tu b e s  were c e n t r i f u g e d  and a s  much o f  th e  s u p e r n a ta n t  aa  

p o s s i b l e  t r a n s f e r r e d  to  a  s to p p e re d  m e a su r in g  c y l i n d e r .

The e x t r a c t  was made up to  a t o t a l  volume o f  10 m l. w ith  

0 .5  M -  PGA. P o r t io n s  o f  t h i s  e x t r a c t  were u sed  f o r  

q u a n t i t a t i v e  e s t i m a t i o n  o f  DNAP, REAP and t o t a l  n u c l e i c  

aM d  pho Bp h o ru s  ( TMAP ) «

E s t im a t io n  o f  MAP. ( O e r i o t t i ,  1 9 5 2 ) ,

The DMA s ta n d a rd  was a  p u r i f i e d  sample o f  th e  sodium 

s a l t  o f  c a l f  thymus DM from th e  d e p a r tm e n ta l  s to c k s



p re p a re d  by th e  method o f  Kay, Simmons and Bounce (1 9 5 2 ) .  

A s to c k  s o l u t i o n  o f  DMA was p re p a re d  by d i s s o l v i n g  an 

a c c u r a t e l y  w eighed amount ( a b o u t  20 m g.) o f  p u r e ,  d iy  

DMA i n  d i s t i l l e d  w a te r ,  w ith  a  drop  o f  a l k a l i  to  h e lp  

s o l u t i o n ,  and m aking up to  50 ml# 1 m l. o f  t h i s  s o l u t i o n  

was d i l u t e d  w ith  0 .5  1 BOA, h e a te d  to  70^ f o r  20 m in. 

to  r e d ls B o lv e  any p r e c i p i t a t e d  DMA and th e n  made up to  

5 0  m l. B oth th e  s to c k  s o l u t i o n  and th e  s ta n d a rd  

s o l u t i o n  were k e p t  i n  a  r e f r i g e r a t o r .  The amount o f  

DIAP i n  th e  s ta n d a r d  was e s t im a te d  on 1 m l. p o r t i o n s  o f  

th e  s o l u t i o n  by th e  method o f  G risw o ld , HiimSllex* and 

M cIn ty re  (1951) a s  d e s c r ib e d  l a t e r .

D u p l ic a te  DMA s ta n d a r d s  and r e a g e n t  blanlce were 

c a r r i e d  o u t  v^ith each  group o f  e s t i m a t i o n s .  For th e  

s t a n d a r d ,  2 ml# o f  th e  DMA s o l u t i o n  were p i p e t t e d  I n to  

a  15 m l. g l a s s - s to p p e r e d  p y re x  tub© and f o r  th e  b la n k  

2 m l. d i s t i l l e d  w a te r  were ta k e n  i n s t e a d .  1 m l. 0 . 055? 

(^^/v) in d o le  i n  d i s t i l l e d  v /a te r  ( s t o r e d  i n  th e  co ld )  and 

1 m l. eoiiG. HOI (AimlaE) were added g iv in g  a  t o t a l  

volume o f  4 m l.

2 m l. o f  th e  P5A e x t r a c t  (o r  1 m l. e x t r a c t  p lu s  

1 m l . w a te r  i n  c a s e s  where th e  c o n c e n t r a t i o n  o f  DEAD 

i n  s o l u t i o n  was g r e a t e r  th a n  [5 u g . / m l , ) w ere ta k e n  f o r  

e s t i m a t i o n  a lo n g  w i th  1 m l. i n d o le  and 1 m l. oonc. H91
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a s  a b o y é♦ The tu b e s  were limnersed i n  a  b o i l i n g  

water^ b a th  f o r  10 m ln. @ cooled» and th e  s o l u t i o n s  th e n  

e x t r a o te d  w i th  3 suocesB iT e p o r t i o n s  o f  a b o u t 4 m l, 

c h lo ro fo rm  (B ,p ,  g r a d e ) . The c h lo ro fo rm  l a y e r  a f t e r  th e  

f i r s t  two e x t r a c t i o n s  was c a r e f u l l y  sucked  o f f  by means 

o f  a  P a s t e u r  p i p e t t e  and a f t e r  th e  l a s t  ex tr© ,c tio n  th e  

tu b e s  were c e n t r i f u g e d  a t  low  ̂ speed (500 r ,p ,m * )  f o r  5 mln# 

to  s e p a r a te  th e  l i q u i d  la y e r s *  The ch lo ro fo rm  e x t r a c t s  

th e  c o lo u r  due to  sub s ta n c e s  o th e r  th a n  DM» th e  y e l lo w  

c o lo u r  due to  P M  i t s e l f  rem a in in g  i n  th e  aqueous la y e r#

The c o lo u r  i n t e n s i t y  was m easured  a g a i n s t  th e  r e a g e n t  

b la n k  i n  th e  Unioam BP 600 s p e c t ro p h o to m e te r  a t  490 mu.

'^'In t h i s  l a b o r a t o r y  i t  h a s  been found t h a t  p u r i f i c a t i o n  

o f  ch lo ro fo rm  a s  d e s c r ib e d  by O e r i o t t à  (1952) i s  n e i t h e r  

n e c e s s a r y  n o r  d e s i r a b le #  T h is  h a s  b een  oonfixmied i n  a  

p r i v a t e  com m unication  from Pr# Q e r io t t i#

E s t im a t io n  o f  E1AP«,

[ m o d i f i c a t io n  o f  th e  method o f  Mejbaum (1939)3•

O rc in o l  re a g e n tg  60 mg. o r y s t a l l i n e  o r c i n o l  (BDM) 

p e r  10 m l. o f  0.029^ (^Vt ) EeÔl^.ôHgO (AnalaH» BDÏÏ) i n  

b o n e* , HOI (4.nàlaR) .

S tan d a rd ?  P^ r ib o s©  s o l u t i o n  c o n ta in in g  lO jig /m l. 

( e q u iv a l e n t  to  4 .1 3  BMP)



2 ml* 'Bùk e x t r a c t  and 1 ml* d i s t i l l e d  w a te r  

( o r  1 Bil* e x t . ra o t  p l u s  2 m l, w a te r  i f  th e  e x t r a c t  

c o n ta in e d  more th a n  10 ]ig^ fflA.p/ml*) w ere p i p e t t e d  i n t o  

a  w e k k " - c l e a n e p y re x  t e s t  tube* The s ta n d a r d s  

c o n ta in e d  1 m l. s o l u t i o n  v d th  2 m l, w a te r  and th e  

b la n k s  3 m l.  d i s t i l l e d  w ater*  3 m l.  o r c i n o l  r e a g e n t  

were added to  th e  tu b e s  and th e  tu b e s  wex̂ © p la c e d  i n  a, 

v ig o r o u s ly  b o i l i n g  w a te r  h a th  f o r  e x a c t l y  30 m ln . and 

th e n  c o o le d  r a p i d l y  u n d e r  th e  tap*  The c o lo u r  i n t e n s i t y  

was m easu red  a g a i n s t  th e  r e a g e n t  b la n k  i n  th e  IJnicam 

SP 600 Bpoctx’opho tome t e r  a t  665 m)i*

*:& Eoteg Thoxrough o le a n ln g  o f  g la s s w a re  was e s s e n t i a l  

to  a c h ie v e  r e p r o d u c ib l e  r e s u l t s .  The t o s t  tu b o s  a f t e r  

b e in g  c le a n e d  iv i th  a  d e t e r g e n t  wore l e f t  i n  chrom ic a c id  

o v e r n i g h t .  They w ere th e n  th o ro u g h ly  washed w i th  ta p  

w a te r  and f i n a l l y  im mersed i n  g l a e a - d i s t i l l e d  w a te r  f o r  

s e v e r a l  h o u r s  b e f o r e  b e in g  d r i e d .

E s t im a t io n  o f  TMP^̂

(logaUg Ifennel and R o ss i t e r  @ 1 9 5 2 ) .

The s p e c t r o p h o to m e t r lo  a n a l y s i s  was c a r r i e d  o u t  on 

th e  PSA e x t r a c t  o f  t h e  n u c l e i c  a c i d s  by iB easu ring  th e



t o t a l  ab eo rp tlo x i a t  265 mjx due to  th e  p u r in e  and 

p j r i m id i n e  n u c lo o s id e s  and n u e l o o t id e s  p i 'e s e n t  i n  th e  

e x t r a c t .  The e x t r a c t i o n  pxro oednre  c a u se s  c o n e id e r 'a h le  

d e g r a d a t io n  o f  th e  n u c l e i c  a c id  a whioh^ hov/ever» does 

n o t  r e s u l t  i n  any n e t  l o s s  o f  a b s o rb in g  m a t e r i a l  

(Beavon» H o lid a y  and Johnson» 1 9 5 5 ) .  On th e  o t h e r  

hand » i t  i s  mi e s s e n t i a l  f e a t u r e  o f  t h i s  .method t h a t  

th e  n u c l e i 0 a-cids sh o u ld  he deg rad ed  so t h a t  a  d i r e c t  

c o r r e l a t i o n  betw een  a h a o r J ; iv l ty  and c o n c e n t r a t i o n  he 

made#

These m easurem en ts  w ere made  ̂ how ever g p u r e ly  a s  a  

check on th e  v a lu e s  o b ta in e d  f o r  BMP and EWABp and i n  

a l l  c a s e s  th e  t o t a l  v a lu e s  o b ta in e d  f o r  th e  l a t t e r  by 

O e r i o t t i  and o r c i n o l  m ethods was e q u a l to  t h a t  o b ta in e d  

f o r  T-MP by u l t r a v i o l e t  a b s o r p t io n  w i t h i n  l i m i t s  o f  

e x p e r im e n ta l  e r r o r s  in v o lv e d  i n  th e s e  methods#

E s t im a t io n  o f  P r o t e i n  n i t r o g e n  ( p r l ) o ( P a u l  ̂ 1958)* 

S e len ium  d io x id e s  l^C^Vv) SeOp (M à  B) i n

HgSO. ( i t o a l a E ) ,

N e s s l e r ’ s r e a g e n t?  A s o l u t i o n  o f  3 .5  g# gmm

à o a c ia  i n  350 ml* d l s t i l l e d  w a te r  added to  

a  s o l u t i o n  o f  4g . KI (AnalaR) and 4 g .

Hglp (B*P. g rad e )  i n  25 n il. d i s t i l l e d

w a te r  and th en  made up to  1 1 . .
S ta n d a rd  & S o lu t io n  o f  ammionlum s u lp h a t e  (AnalaR)

to  c o n ta in  XO,ptg.l/ml.
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î was e s t im a te d  i n  th e  r e s id u e  a f t e r  e x t r a c t i o n  

o f  n u e l e io  a e id a  w i th  P 6A0 The r é s id u e  was washed 

w i th  C^Vt) fÔA aM  d r i e d  w ith  e th a n o l  and e th e r#

I t  was th e n  d i g e s t e d  w ith  Oo5 ml# 8 eOg r e a g e n t^  i m t l l  

th e  c o n te n t s  wei^e c le a r#  The d i g e s t  was washed i n t o  

gi m e a su r in g  c y l i n d e r  by r i n s i n g  w i th  d i s t i l l e d  w a te r  

and Bjade up to  a  known vo lim e  bo ae  to  g iv e  a  o o n o e n t r a t io n  

o f  a b o u t  10*«20 pig# l /m l#

2 ml# o f  th e  s o l u t i o n  were t r e a t e d  w ith  2 ml 

H e s s l e r ' a  r e a g e n t  and 3 ml 2 tWraOE (A n a la R ) . 2 m l.

ammonium s u lp h a t e  s ta n d a r d  and 2 m l. wetter a s  a  b la n k  

w ere s i m i l a r l y  t r e a t e d .  The c o lo u r  was allov&^ed to  

d ev e lo p  f o r  15 rain, and th e  i n t e n s i t y  m easu red  i n  th e  

UniOOT BP 600 spe c tropho tom eA er a t  4 9 0  m;i a g a i n s t  

t h a t  o f  th e  b la n k .

E s t im a t io n  o f  th e  amount and r a d io  a c t !  v i t  j  o f  LP.

The combined l i p i d  e x t r a c t s  from f r a c t i o n  A w ere 

made up to  a  îmown volum e. 1 0  m l. e x t r a c t  were 

p i p e t t e d  i n t o  a  m lc r o k jo ld a h l  f l a s k ^  1 . 2  m l. 1 0  H.HgSO^ 

added» th e  o rgan .ic  s o l v e n t s  e v a p o ra te d  i n  a  w a te rb a th  

and th e  c o n t e n t s  th e n  d ig e s t e d  o v e r  a  f la m e . In  th e  

e a r l i e r  e x p e r im e n ts  th e  p h o sphorus  i n  th e  d i g e s t  was



assay o d  by th e  method o f  A lle n  (1 9 4 0 ) ,  and th e  

r a d i o a c t i v i t y  m easu red  i n  3 m l. o f  th e  b lu e  s o l u t i o n  

u s in g  a  l i q u i d  c o u n te r  (Type M6, 2 0 th  C en tu ry  E l e c t r o n i e s ) . 

co u p led  to  a  a l^ a le r  ( ty p e  100 0 ,  Panax E q u ip m en t) .

In  some e x p e r im e n ts  th e  c l e a r  d i g e s t  was made up to  

10 ml* w i t h - .d i s t i l l e c i  w a te r  and r a d i o a c t i v i t y  measuz'ed i n  

5 m l. o f  t h i s  s o l u t i o n .  In  th e s e  o a se s  th e  pho'Sphora© was 

d e te rm in e d  by a  a l i g h t  m o d i f i c a t i o n  o f  th e  more ^ e h o i t lT e  

m ethod o f  G risw old  ©t a l .  (1 9 5 1 ) .  D e t a i l s  o f  th e  

m o d if ie d  method a r e  g iv e n  below .

R eagen ts#  r e d u c in g  a g e n t :  5 4 .4  g* o f  sodium me t a

b i s u l p h i t e  (M à  r e a g e n t  g rad e)  , 4 g . 

lagSO^THgO (AnalaRÿ BBH) and 1 g . l*^*iiaphthol— 

2^sjiiino-4^BUlxohonic a c id  (BDH» e x t r a  p u re )  

d i s s o l v e d  i n  500 m l. w a te r»  made up to  1 1 * ,  

f i l t e r e d »  i f  n e c e s s a r y ,  and k e p t  i n  a  

s to p p e re d  brown, b o t t l e .  (The s o l u t i o n  

k eep s  w e l l  f o r  s e v e r a l  m on ths. A sm a ll  amount 

o f  c r y s t a l l l B a t i o n  som etim es o c c u rre d »  b u t  

t h i s  d id  n o t  a p p e a r  to  a f f e c t  th e  r e s u l t s  i n  

any w ay )•

Aminonim m olybdatee  2.5ÿS(^/v) (AnalaR) s o l u t i o n

i n  d i s t i l l e d  w a te r .
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s ta n d a r d :  2*193 g* Kli^PO. (jlnalaH) i n  500 ml*d 4
d i s t i l l e d  w ater#  1 ml* o f  t h i s  s to c k  

s o l u t i o n  was d i l u t e d  to  500 ml* to  g iv e  a 

s ta n d a rd  o f  2 ;jig. B/ml*

Method: 1 ml* o f  th e  l i p i d  e x t r a c t  ( o r  2 ml* i f

th e  amount o f  LP was l o s s  th a n  1 ) was p i p e t t e d  i n t o

a g ra d u a te d  p y re x  t e s t  tu b e  and 0*5 ml* each  o f  10 M  

HgSO^ and 4MP6A were p ip e t te d *  When th e  o rg a n ic  s o lv e n t s  

had been  removed by e v a p o r a t io n  i n  a  w a te r b a th  th e  c o n te n ts  

were d ig e s te d *  Thé c o n te n ts  were c o o le d ,  d i l u t e d  to  

a b o u t  3 m l* , and 0*5 ml* r e d u c in g  a g e n t  fo l lo w e d  by 

0*5 m l. ammonium m olybdate  added , th e  c o n t e n t s  b e in g  

w e l l  mixed a f t e r  each a d d i t i o n .  S ta n d a rd s  c o n s i s t i n g  

o f  1 m l. o f  th e  s ta n d a rd  s o l u t i o n  and 0 .5  ml* lOIWIgSO^ , 

and a b la n k  w ith  0 .5  ml* 10 IWIgSO^ d i l u t e d  w ith  w a te r  

were t r e a t e d  i n  th e  same way* The tu b e s  were th e n  

Immersed i n  th e  b o i l i n g  w a te r  b a th  f o r  10 m in. The 

s o l u t i o n s  were c o o le d ,  made up e x a c t ly  to  th e  5 m l. mark 

and th e  c o lo u r  i n t e n s i t y  m easured  a g a i n s t  th e  r e a g e n t  

b la n k  i n  th e  ïïnioam BP600 spe c t ro p h o to m o te r  a t  820 mu*

E s t im a t io n  o f  th e  s p e c i f i c  a c t i v i t i e s  o f  th e  a c id

s o lu b le  f r a c t i o n  ( A^s) and o f  t i s s u e  in o r g a n ic  p h o sp h a te

i £ h -
The TOA e x t r a c t  o f  th e  homogenate and th e  f i r s t  T6A
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w ash in g  were p o o le d  and made up to  20 m l . , th e  a o l u t i à â '  

b e in g  k e p t  i n  i c e .  1 m l. o f  t h i s  s o l u t i o n  was p i p e t t e d  

i n t o  a g ra d u a te d  tu b e  » f o r  p h o sp h o ru s  e e t im a t io n  by ,the.\ 

method o f  G riow old (1951) th e  r a d i o a c t i v i t y

b e in g  a s sa y e d  on th e  b lu e  a o l u t i o n  a s  d e s c r ib e d  fo.r/:iî*P,

The re m a in in g  p o r t i o n  was n e u t r a l i s e d  w ith  oonc* 

ammonia (AnalaR) u s in g  p h e n o lp h th a le in  a s  in d ie a to x ^ '

1 m l. M a th is o n ' e (1909) r e a g e n t  wsie added to  eaoh tu b e  

t o g e t h e r  w i th  a d ro p  o f  a  f i n e  s u s p e n s io n  o f  powdered 

g l a s s  (w hich oonsidex^ably h e lp s  th e  c r y s t a J - l i e a t i o n  e f  

lg (M ^ )P O ^ »  i n  c a s e s  where th e  amount o f  in o r g a n ic  

p h o sp h a te  p r e s e n t  l a  v e ry  s m a l l ) .  The tu b e s  were k e p t  

O T arn lg h t a t  4^ and th e  r e s u l t i n g  p r e c i p i t a t e  (som etim es 

v e ry  sm a ll  i n  amount) was f i l t e r e d ,  w ashed 2 o r  3 t im e s  

w i th  (X /v ) ammonium h y d ro x id e ,  d ie B o lv e d  i n  1^2 m l. 

2IMi@l and th e  s o l u t i o n  made up to  a  known v o lm ie .  5 m l. 

o f  t h i s  s o l u t i o n  w ere ta k e n  f o r  r a d i o a c t i v e  a s sa y  and 1 m l. 

t r a n s f e r r e d  to  a g ra d u a te d  tu b e  f o r  e s t i m a t i o n  o f  p h o sp h o ru s  

by th e  method o f  G-riswold e t  a l .  (1 9 5 1 ) .

M easurement o f  th e  s p e c i f i c  a c t i v i t y  o f  HlAP and MAP.

The a c id  i n - s o l u b l e  non**^lipid p h o sp h o n ia  r e s id u e  

(AIILR) from  f r a c t i o n  B was s u b je c te d  to  a  m o d i f i c a t i o n  

o f  th e  s e p a r a t i o n  m ethod o f  Schm idt an d  Th&mnhouaar (1945) 

a s  d e s c r ib e d  by D avidson  an.d Bmolli® (1952 a) •



The AXELI? r e s i d u e  was h y d ro ly s e d  w ith  0 .3  MKOH 

(a b o u t  1 m l . / 5  m g.) f o r  18 h o u rs  a t  37‘‘\  th e  m ild  

h y d r o l y s i s  b rea lc ing  down the  ENA to  a o id  s o lu b le  

m o n o n u o le o tid e s .  The OTA and p r o t e i n ,  which a r e  

c o n s id e r a b ly  more r e s i s t a n t  to  t h i s  a l k a l i n e  h y d r o l y s i s ,  

were p r e o i p i t a t e d  a t  0 ‘̂ by a c i d i f y i n g  th e  h y d r o ly s a te  

to  pH 1 \Yith 60fi (^ /w ) EGA. The p r e c i p i t a t e  was 

o e n t i ' l f u g e d  i n  th e  c o ld ,  th e  s u p e r n a ta n t  b e in g  removed 

by means o f  a  P a s t e u r  p i p e t t e .  The r e s i d u e  was washed 

tw ic e  w ith  ab o u t 5 m l. 0.5E-PÔA and th e  w ash in g s  r e j e c t e d .

P u r i f i c a t i o n  o f  HHA laononucleo tideB  by io n o p h o r e s i s .

The s u p e r n a ta n t  f l u i d  (Ags) c o n ta in in g  th e  r i b o ­

n u c l e o t i d e s  and o t h e r  co n co m itan t p h o sp h o ru s  compounds 

(D avidson  and S m a l l ie ,  1952b; H u tc h is o n ,  O ro s b ie ,  Mondea, 

M olndoe, C h ild s  and D av idson , ,1956)was p u r i f i e d  by 

io n o p h o r e s i s  on p a p e r  by th e  method o f  D av idson  and 

S m e ll ie  (1952 a ) .  The s u p e rn a ta n t  was b ro u g h t  to  

pH 3 ,5  w i th  H-KOB i n  th e  co ld  and th e  p r e c i p i t a t e d  KOIO^ 

o e n t r i f u g a d  down. A p o r t i o n  o f  th e  s u p e r n a ta n t  

c o n t a in in g  ab o u t 100 u g .  P was a p p l i e d  a lo n g  a  l i n e  7cm. 

from one end o f  a  s t r i p  o f  Whatman 3 mm p a p e r  (72 % 7 cm. 

i n  s iz © ) ,  The p a p e r  was m o is te n e d  w ith  0 .0 2  M -  c i t r a t e



H' f

b u f f e r  o f  pîî3#5 a l lo w in g  th e  exoesa  l i q u i d  to  d r a i n  o f f ,  

and suspended  o v e r  a  g l a e s  r o d ,  th e  two ends o f  th e  

p a p e r  b e in g  im mersed i n  th e  b u f f e r  e o n ta in o d  i n  two 

g l a s s  o r  p e r s p e x  d l s h e e .  A smoothed B.C. v o l t a g e  was 

a p p l i e d  by means o f  oarbon  e l e c t r o d e s  p la c e d  i n  each  d i s h  

so t h a t  th e  anode was i n  th e  d i s h  f u r t h e r  away from th e  

spo t*  The s e p a r a t i o n  was c a r r i e d  o u t  w i th  a p o t e n t i a l  

g r a d i e n t  o f  11 v*/{m . f o r  a p e r io d  o f  18 hours*  T h is  

r e s u l t e d  i n  th e  s e p a r a t i o n  o f  th e  f o u r  m ononuo leo tidoa#  

The p a p e r  was rem oved, d r i e d  by means o f  an i n f r a r e d  lamp 

and th e  n u c l e o t i d e  b an d s  lo o a ta d  v i s u a l l y  i n  u l t r a v i o l e t  

l i g h t  a t  260 mu by th e  method o f  H o liday  and Johnson 

(1949)# The bande w ere o u t o u t and e l u t e d  by th e  me-fchod 

o f  C onsden , Cordon and M a r t in  (1947)* The phosphorus  

i n  t h e  n u c l e o t i d e  f r a c t i o n s  was m easured  by th e  method 

o f  A l le n  (1940) and th e  r a d i o a c t i v i t y  a s s a y e d  on th e  

b lu e  a o l u t i o n  a a  a l r e a d y  d e s c r ib e d *  The s p e c i f i c  

a c t i v i t y  o f  RR'AP vms ta k e n  a s  th e  mean o f  t h e  v a lu e s  

o b ta in e d  f o r  th e  f o u r  i n d i v i d u a l  n u c l e o t i d e s .

p u r i f i c a t i o n  o f  DBA.

The p r e c i p i t a t e d  m ix tu re  o f  BHA and p r o t e i n  was 

su sp en d ed  i n  0*9fo ( ^ /v )  l a O l ,  ad ju s t e d  to  pH7 w ith  

laOH, and t r e a t e d  w i th  a  s o l u t i o n  o f  dupona l ^ /v )



4:8

sodium d o d aey l e u lp h a te  i n  ( ^ /v )  e t h a n o l ] » 1 ml# 

b e in g  added to  every  10 m l. m ix tu re .  The s o l u t i o n  

was k e p t  a t  room te m p e ra tu re  f o r  1 h o u r  w i th  o c c a s io n a l  

s t i r r i n g  a f t e r  which en o u ^ i s o l i d  l a O l  was added to  r a i s e  

th e  c o n c e n t r a t i o n  to  IM. This p r e c i p i t a t e d  th e  p r o t e i n s

and i n  o r d e r  to  com ple te  th e  p r e c i p i t a t i o n  th e  tuheei were
:  ''l e f t  i n  th e  deep c a b in e t  (^-15 '̂^) f o r  1 h o u r  ané, th e n

a llo w ed  to  thaw# The p r e c i p i t a t e  was c e n t r i f u g e d »  tli# 

s u p e r n a ta n t  was t r e a t e d  w ith  2 voIusbob o f  e th a n o l  (and *&© 

tu b e s  were k e p t  a t  4*̂  o v e r n ig h t  to  o o a g u la te  th e  OTA » which 

wafô th e n  c e n t r i f u g e d  dovm^washed tw lo e  w ith  IQfo e th a n è l  

and d r i e d  w ith  e th a n o l  and e t h e r .

The W A  was d i s s o lv e d  i n  d ie  t i l l e d  w a te r  w i th  a  drop 

o r  two o f  .MaOH and a c o n v e n ie n t  p o r t i o n  was t r a n s f e r r e d  to  

a  m icz 'dgb ldah l f l a s k  f o r  phosphorus  e s t im a tio n  by th e  

method o f  A l ie n  (1 9 4 0 ) . The r a d i o a c t i v i t y  was m easured  on 

th e  b lu e  s o l u t i o n .

M od if ied  procedure f o r  th e  i s o l a t i o n  o f  n u c l e i c  a c i d s  In  

sm a ll  amountB o f  t i s s u e .

A B l lg l i t  m o d i f i c a t i o n  o f  th e  m ethod o f  D avidson and 

S m e ll ie  (1952 a) was u se d  to  I s o l a t e  th e  n u c l e i c  aoid® 

i n  which th e  r e s id u e  was e x t r a c t e d  w i th  2***3 m l. M̂ -̂ l̂aOl i n



- f

a  b o i l i n g  w a te r  b a th  f o r  1  h o u r  w ith  th e  a d d i t i o n  o f  0 #2- 0 * 5  

ml# d u pona l ( o f .  a b o v e ) , A f t e r  c e n t r i f u g a t i o n ,  th e  

s u p e r n a t a n t  was removed and th e  r e s i d u e  x^e^oztrao tod  

a s  b e f o r e  f o r  anothez* 30 min# The oombined superna.tan .te  

ware t r e a t e d  w ith  2 volum es e th a n o l  an,d th e  m ic la io  

a o id s  a l lo w ed  to  c o a g u la te  o v e r n ig h t  a t  4 % o e n t r i f u g a t t j  

wa.ehed tw ic e  v /i th  lOfo e th a n o l  and d r i e d  w i th  e th a n o l  and

The d ry  n u c l e i c  a c id  powder which i s  f a i r l y  f r e e  from  

p r o t e i n  vms t r e a t e d  a s  o u t l i n e d  above f o r  s e p a r a t i o n  o f  

th e  n u c l e i c  a c id s*

I n  t h i s  c a se  th e  ionephoreB i©  f o r  s e p a r a t i o n  o f  

EM  n u c l e o t i d e s  was c a r r i e d  o u t on washed Whatman 3 IViM 

p a p e r  s t r i p s  » th e  w ash ing  b e in g  c a r r i e d  o u t  a s  fo llo w s»

A few 73cm# l e n g t h s  o f  p a p e r  were immersed i n  0 .0 1  MHOl 

( M a l a l )  f o r  s e v e r a l  h o u r s ,  th e  l i q u i d  b e in g  k e p t  s t i r r e d .  

The a c id  was th e n  r e p la c e d  by d i s t i l l e d  w a te r  and changed 

e v e ry  few h o u rs  u n t i l  a l l  th e  a o id  was washed o u t ,  a f t e r  

w hich th e  papei*s w ere ta k e n  o u t  and d r i e d .

A v e ry  good s e p a r a t i o n  o f  th e  n u c l e o t i d e s  from th e  

AgS f r a c t i o n  was o b t a i n e d , f o u r  b ands  b e in g  c l e a r l y  v i s i b l e  

i n  u.v# l i g h t  even when a s  l i t t l e  a s  1 0 - 1 5Mg. t o t a l  IIMP 

was a p p l i e d  to  th e  p a p e r s .

The s p o ts  were o u t o u t ,  e l u t e d  and th e  e l u a t e s  o f



th e  f o u r  z m o le o t id e a  |>ooled. 5 ml* o f  t h i s  s o l u t i o n  /

were u sed  f o r  r a d i o a c t i v e  aas%r mid 1 m l. t r a n s f e r r e d

to  a g ra d u a te d  tu b e  f o r  phoBphorus e s t i m a t i o n  by th e

method o f  G risw old e t .  a l*  (1 9 5 1 )*

The p re c ip i tB , te  o f  DBA ». a f t e r  b e in g  washed tvd.ce

w ith  C«5 Ho PdAg vme d is s o lv e d  i n  d i s t i l l e d  w a te r  w ith  a

drop  o f  IlaOH added * 5 m l. o f  th e  a o l u t i o n  was used  f o r

d e te rm in in g  th e  r a d i o a c t i v i t y  and 1 ml* f o r  e s t i m a t i o n  o f

p h o sphorus  by th e  method o f  G risw old  a t  a l .  ( 1 9 5 1 )«

In  some e x p e r im e n ts ,  a s  i n d i c a t e d  i n  P a r t  I I I  » a

f u r t h e r  p u r i f i c a t i o n  o f DBA by e l e c t r o p h o r e s i s  on p a p e r

was c a i- r ie d  out* The p r e c i p i t a t e  o f  DBA was d i s s o lv e d

i n  0 .2  m l. d i s t i l l e d  w a te r  and th e  pH a d j u s t e d  to  8  w i th

0 .1  B-EOIi. T h is  s o l u t i o n  was a p p l ie d  to  washed 3 #1 p a p e r

a s  i n  th e  casa  o f  th e  EBA n u c l e o t id e s  a,nd run  a t  pH 7 .5  i n

0 . 0 5  M - t r i s  ( 2- am ino-2 -hyclroxym ethyl p ro p an e - 1  s 3^ d io l )

b u f f e r  f o r  4 h o u rs  a t  11 v . /c m . The OTA s p o t  w hich

remainB a t  th e  ozzigin was ou t o u t , e l u t e d  from thei p ap e r

w ith  0 . 1  B-KOH and th e  e l u a t e  ïîiade up to  a p p ro x im a te ly

6 m l. w ith  w ater* 5 m l. o f  t h i s  DBA s o l u t i o n  Vv̂ ero u se d

f o r  m easurem ent o f  r a d i o a c t i v i t y  and 1  m l. f o r  phosphorus

im .ation  a s  above.

T e s t s  o f  s t a t i s t i c a l  s ig p . i f lo a n e e ,

S t a t l B t i c a l  a n a ly s e s  o f  th e  r e s u l t s  i n  th e  px^esent 

s e r i e s  o f  e x p é r im e n te  w i l l  be found  i n  D a r t  I I I ,  The



r e s u l t©  i n  th e  t a b l e s  a r e  e x p re s s e d  a s  mean v a lu e  a 

th e  s ta n d a r d  erz^or o f  th e  mean (S .E ,  ) where

s t u d e n t ’ a *t* t e a t  vmu u sed  to  a a se a a  th e  s ig n i f i o a n c e  

o f  th e  d i f f é r e n c e  be tw een  th e  mean v a lu e s  f o r  two g roups  

o f  d a t a .  Where more th a n  two g ro u p s  o f  d a t a  were 

oorapared a n a l y s i s  o f  v a r ia n o e  (S uede0017» 1 9 4 6 ) was used#

The e x p r e s s io n s  P <  0*05» P < 0 * 0 2 ,  and P <  0*01 a r e  u sed  

i n  th e  o o n T e n tio n a l  aen se  to i n d i c a t e  s ig a i f ic a ia o e  a t  th e  

3fo, 2fo and 1# l e v e l s  r e s p e o t i v e l j  and P < <  0 ,0 1  to  

i n d i c a t e  s i g n i f i c a n c e  a t  y o t j  much below  th e  1 % l e v e l .



O u tl in e  o f  th e  p ro c e d u re  f o r  th e  q u a n t i t a t i v e  e s t i m a t i o n  

o f  o o n e t i t u e n t s o f  th e  a d re n a l  g land#

A drenal t i s s u e

3 m l. hom ogenate 
ERAOl’IOB A

hom ogenise t o d i o t i X l e d  w a te r  
( t o t a l  v o l .  1 0  m l . )

0 .5  v o l .  3 0 ?̂  tô A ,  09

re m a in d e r  o f  
hom ogenate 
EHAOTIOB B. 

( s e e  P ig .  5 ) .

Aoid s o lu b le  f r a c t i o n  (A-jS) 
( oombined w i th  A« 8 o f  
f r a c t i o n  B.
se e  f i g .  5 ) .

Aoid i n s o l u b l e  r e s i d u e

wash ( tw io e )  w i th  1 0 ^  
TOA 0

R esidue
l i p i d  s o lv e n t s

w ash in g s
r e j e c t

L ip id  e x t r a c t  (LP)

WqM«|f

n o î î r i ip iê l  r e s i d u e  
(A im ? )

0.5M < 5A , 70 O

Jllittl'.>iŴiWIKIUieyaigy

PdA e x t r a c t  
( t o t a l  v o l .  10  m l . )

R es id u e

(MAP)
( O e r i o t t i )

(REAP)
(#3?MuoJ.)

?/ash
d ry .

(ÏÏEAP) 
( u . v . )

(PrE)
( E e s s l e r )



Mg. 5

O u t l in e  o f  th e  p ro o o âu ro  f o r  th e  d e t e r m in a t io n  o f  

p h o sp h o ru s  and r a d i o a c t i v i t y  o f  v a r io u s  com ponents 

o f  a d r e n a l  t i s s u e .

EHAOTIOI B 
( s e e  P ig , 4)

0 .5  T o l .  305J T6A. 0®

R es id u e
Aei’d s o lu b le  f r a c t i o n  (A^S)
•Î’ from f r a c t i o n  A ( s e e  f i g . ttf rgjAwaXsmarorstrrratitoaaca

1 ml * f o r  
p e s t i m a t i o n  
and f o r  radio* 
a o t i v i t y

|»SK»MS»I.'

S e 00 nâ wasbing 
Remainder ^

f

waah
(tw ice
w ith
105â
ïâA.O*

R es ld w
L ip id  
sol««* 
v e n t s& M a th iso n ’ s

p re  c i  p i t  a t e   ̂ XHLP)
" f i l t e r  ( s e e  f i g s .  6 & 7 ( r e j e c t )  
waali

r#:wŵ6T3Ler#»iwî7r«wt-Vi»<Ac=#a»s»*w"*j»»«f-Mriiw‘:s3*«*t»Ati»it46Yyt̂AJK»îi“A.ti»AiB»eiVci«kte<Lny)ttsri

p p t .  Mg'(roq)po^

(p^)

f i l t r a t e
r e j e c t )



F ig .  6

S é p a r a t io n  o f  i i u c l e i e  a o l d s  f o r  de t e r m in a t io n

o f  s p e o l f i c  a e t i v i t i a s

HELP

( s e e  F ig ,  5)

0 . 3  M O H
18 h r .  5 37'* a c i d i f y  w ith  60?5

PdA

Aoid BoXubXe f r a c t i o n  (A^8 )c
1

R esid u o

a d j u s t  to  
pH3.5

lo n o p h o r e s i s

P and I’a d i o a c t i v i t y  
o f  i n d i v i d u a l  mono**- 

n u a l e o t id e e

l o t  w ash ing
WMï|*trtr;t%W«<iyîiÉ4t±4ii%$r,Sr<'itTWiJt*k#.VT>rïi- *A6-,kfî tl5tK;rpe*4t*Tarfr*'%m*CTA*Kw«TWf%t*-j:rRy«=%';KL9':wi:f«s%(::»V;

2nd w ashing 
(z‘e j e o t )

wash ( tw ic e )
w ith  O.SMPdA   —

EeBidiiG
rv*îIh

topOBQÉl
ss.'Turtvr«»ïtj35i<etfc'aaÊ:jmtiucïcrmarar̂

oupei'i:
(BIAD)

at£m.t 
2 v o l .  
e th a n o l

H eeidue
( r e j e c t )

s u p e r n a ta n t
( r e j e c t )

r e o i p i t a t ©  
waah

(M AP)



f i g .  7

l e d  p ro c e d u re  fo%" i s o l a t i o n  o f  p u re  n u c l e i c  a d d e  

from sm a ll  amounts o f  t i e  su e .

AXM*3?
1 s e e ^ f ig ,  5)

E x t r a c t  
M-laOl -

tw ic e  w ith  
duponal» 1 0 0

R esid u e
( r e j e c t )

E x t r a c t  
-i" 2 v o l .  e th a n o l

p r e o x p x ta te  
waan»

s u p e r n a ta n t  
( r e j e c t )

0 .3  MKOH, 18 h r . , 57 

a c i d i f y  wi Lh 60?â P6A

A d d  s o lu b le  
f r a c t i o n  (A^B)

R esid u e

l e t  w ashing

io n o p h o re e le

wash ( tw ic e  
w ith  0 , 5B-FeA,0 ” .

.5
HIA n u c l e o t i d e s

P o o l e l u a t e s  
P and r a d i o a c t i v i t y

mà'P)

R es id u e  : (a )  o r  

(a )  d i s s o l v e  i n  w a te r  

P and r a d i o a c t i v i t y

f u r t h e r  p u r i f i c a t i o n  
D is so lv e  i n  0*2 m l. w a te r^  
a d j u s t  to  pHSç io n o p h o re s ls#
21 u h © w 1 th  a l  k a l  i
P and r a d i o a c t i v i t y



PARS I I I

EESULa'S



S e c tio n  1,

The A c tio n  o f  AOTH on th e  

A drenal § la n d e  o f  0uinoa«^pig! 

and H ate f o r  V ary ing  P e r io d s



The i i i i t i a ' l  e x p e r im e n ts  were d e s ig n e d  p r im a r i ly  

to  stud^r th e  e f f e c t  o f  ACTH on th e  a d r e n a l  n u c le ic  a c i d s  

o f  guines.-p igSo 24 a n im a ls  o f  body w e ig h t  2 0 0 - 2 5 0  g# 

were a r ra n g e d  i n  4 g roups o f  S an im a ls  e a c h . One o f  

th e  g roups  was ta k e n  a s  th e  c o n t ro l  and was un trecx ted .

The o th e r  g ro u p s  r e o e iv e d  in tra m u so u la z ’ i n j e c t i o n s  o f  

A o t l i a r - g e l j  each  an im al r e c e i v  ing a t o t a l  o f  10 mg. p e r  

g iv e n  i n  two d o s e s ,  The 3 groups were t r e a t e d  f o r  1 » 3 , 

and 5 days r e s p e c t i v e l y  and tîae an im a ls  w ere k i l l e d  on th e  

m orn ing  f o l lo w in g  th e  l a s t  i n j e c t i o n .

A nalyses  were c a r r i e d  o u t  on 6 p o o le d  g la n d s  from 

3 an im a ls  o f  each  group and th e  r e s u l t s ,  v/hich a re  showh 

in  T ab le  k ,  r e p r e s e n t  th e  mean v a lu e s  o f  th e  c o n s t i t u e n t s  

p e r  p a i r  o f  g la n d s  and a l s o  th e  c o n c e n t r a t i o n s  p e r  1 0 0  mg, 

w et w e ig h t o f  a d r e n a l  t i s s u e ,

Erom th e  r e s u l t s  o f  th é  ex p e rim en t i t  i s  e v id e n t  

t h a t  th e  g la n d s  undergo  c o n s id e ra b le  e n la rg e m e n t be tw een  

th e  f i r s t  and t h i r d  days o f  t r e a tm e n t .  I t  was t h e r e f o r e  

d e c id e d  i n  a f u r t h e r  e x p e r im e n t to in c lu d e  a 2-d a y  t r e a t m e n t ,  

and a l s o  to  s tu d y  th e  i n c o r p o r a t i o n  o f  r a d i o a c t i v e  p h o sphorus  

The e x p e r im e n t was s l i g h t l y  m o d if ie d  to  in c lu d e  on ly  two 

a n im a ls  (body w t, ab o u t 3 2 0  g , ) i n  each  g ro u p , The a n im a ls  

r e c e iv e d  AGTE f o r  1 » 2 , 3 , and 5 days r e s p e c t i v e l y  e x a c t ly  

aa  b e f o r e 5 b u t  th e  c o n t r o l  g ro u p , i n  t h i s  c a s e ,  r e o e iv e d



Tablo 1

E f f e c t  o f  AQTE a d m i n i s t r a t i o n  fo r  v a r y in g  p e r io d s
on g u in e a - p ig  a d r e n a l s

a L!iat 1

Day eg o f  AOÎJM A d m in i s t r a t io n

0  ( c o a t r o l ) 1 g 5

® t. p e r  2 g3.aaâs 131 - 3 .8 154- 1 0 ,7 2 2 0  -  3 . 5 267 -  8 .J
{mgé ) 

)Ug/ 2  g la n d s 218 i 6 . 1 241“ 2 2 .0 311 “  3 .0 371 -  3 .f
ÏjP,

JUg/lOO Big. 157 - 0 . 2 157- 4 . 0 141 “  1 . 2 139 -  5.1

]ug/ 2  g la n d e 6 9 .9 “ 0 . 6 8 4 .5 “  6 . 5 1 2 9 .5 - 0 .5 1 4 9 .5 - 1 . !
REAP

^g / 2 0 0  mg. 5 3 .0 “ 1 . 0 5 4 .9 -  0 . 3 { 5 8 .9 - 1 .0 5 6 .1 -  1.3

}xg/2 g la n d s 2 6 .8 - 0 . 1 2 6 .3 -  3 .2 3 5 .1 - 1 .5 4 4 . s i  1.1
SWAP

p.g/100  mg. 2 0 .5 “ 0 .7 1 7 .0 “  0 .9 1 3 .7 - 1 .4 1 6 .8 -  0.3

MMAf/ D.ïiT A 2 .6 1 3 .2 5 3 .6 9 3 .3 9

M/DMAT 8 .1 8 9 . 2 0 8 .8 7 8 ,2 8

6Vcii#e»w/ji»trsr*.nanj5«Kttw»5Rtiiriia,Ts»i*Tt5csstroi.i

T ab le  2

A n a ly t i c a l  v a lu e s  i]xg/2 g la n d s )  f o r  th e  a d r e n a l s  o f  
g u in e a - p lg e  t i 'e a t e d  w i th  AGTl fox* v a r y in g  p e r io d s  e x p re s s e d  
a s  p e r c e n ta g e  in c re a se ©  o v e r  # ie  c o n t r o l  group (D a ta  from 
T ab le  1 )

s o f  A

Gland wt* IB

11

2 1

0

3

68

43

31

5

70

67



0 . 9 /̂  s a l i n e  i n j e c t i o n s  to  compensât© f o r  any s t r e s s  

dll© to  h a n d l in g  and i n j e c t i n g .  I n  a d d i t i o n  a l l  a n im a ls  

r e o e iv e d  SOO P 2 h o u rs  p r i o r  to  k i l l i n g .

The r é s u l t é  a r e  g iv e n  i n  T ab les  3 and 4 * She ?

a n a l y t i c a l  v a lu e s  (]izg./2 gXandB) o f  th e  two e x p e r im e n ts  

a r e  a l s o  e z p re a s e d  aa  p e rc e n ta g e  i n c r e a e e s  o f  th e  t e a t  

g ro u p s  o v e r  th e  c o n tr o l groups» and a r e  a h o m  i n  Table©

2 and 5# T ab le  6 shows th e  s t a t i s t i c a l  anal.yBie o f  d a t a  

p r e s e n te d  i n  T ab le  4 f o r  th e  u p ta k e  o f  P in t o  BMP 

BIAP.

The g la n d s  show a i^eeponse to  th e  a d m i n i s t r a t i o n  o f  

by th e  f i r s t  day a s  i n d i c a t e d  by th e  i n c r e a s e  i n  

g la n d  w e ig h t  aa  w e l l  aa  i n  IM P  and LP» The DIAP, 

however» d oes  n o t  show any m e asu rab le  i n c r e a s e  o v e r  1 d ay .

The i n c r e a s e s  become more marked w ith  c o n t in u e d  a d m in i s t r a t i o n

o f  ACTE» and a f t e r  3 days t h e r e  i s  a  60*"-70̂ ;S I n c r e a s e  i n  

g la n d  w e ig h t and an even g r e a t e r  i n c r e a s e  i n  MAP*

B xproased a s  p e rc e n ta g e  i n c r e a s e s  o v e r  th e  c o n t r o l s ,  th e  

lîP i n c r e a s e s  much l e s s  th a n  th e  RNAF and th e  g land  w e i ^ t .

Over th e  3 day p e r io d  th e r e  i s  no c o n s i s t e n t  p i c t u r e  

b e c a u se  th e  c o n t in u e d  i n c r e a s e  ehown i n  on© expezrlment i s  

n o t  shown i n  th e  o t h e r .  M easurab le  i n c r e a s e s  i n  MAP 

a r e  seen  a f t e r  th e  second  d a y , and amount to  2 5 - 30# o v e r  

th e  c o n t r o l  v a l u e s  a f t e r  3 days o f  t r e a t e e n t .



Table 3

E f f e c t  o f  AGTH a d m in ie t r a t io i i  f o r  v a ry in g  p e r io d s

on g u in e a - p ig  a d r e n a l s

Days o f  AOTH A d m in is t r a t io n  

( c o n t r o l )  1 2  3 5
CK3yftî jtvMgw-nt'îtarcfiaaiLiiW'«4i*i3ga[ffggri%-ttgs*«iae.iyvafc‘jJB*tpsrtgg»JM'3»awttJcCT'y

m

w t . / 2  g la a ü s  1 9 7 Î0 .3  2 2 7 -4 .5  2 5 4 -1 5 .2  3 1 9 -1 6 .1  2 9 6 ^ 3 4 . 8
(mg.)

y.g/2  g la n d s  29617 , 6  3 2 1 -8 .0  3 4 5 - 2 1 . 0  4 3 3 -1 5 .5  3 6 7 -1 2 .5  

jag/ 1 0 0  aig. 1 5 0 -3 .4  1 4 2 -0 .5  1 3 6 -  0 . 1  1 3 5 - 1 . 2  1 4 1 -  4 . 0  

■jxg/2 g la n d s  6 8 .7 ^ 0 .2  8 4 .2 % 3  # 3 - 7 . 7  1 2 8 .2 -8 .8 1 2 4 -1 6 .5  

p.g/100  rag. 3 4 .9 - 0 .2  37.2^0,7 3 9 .1 - 0 .8  4 0 .2 ^ 0 .7  42^ 0 . 7

ug / 2  g la n d s  4 4 . 4 - 0 . 8  38.216.2 4 8 .9 - 0 .3  5 5 .3 - 0 .4  57 - 8 . 8
DEAD ^

■jXg/lOO mg. 2 5 .1 - 0 .2  17 .2 -2 .6  1 9 . s i o . 6  1 8 ,9 - 0 .5  1 9 .3 - 0 .5  

EMP/DIAP 1 .5 5  2 .2 5  2 . 0 2  2 . 3 2  2 .1 9

IiP/DIAE 6 ,6 9  8 .5 7  8 .0 5  8 .3 3  6 .5 4
— ------------------------------------------- -— — — -----------------------------------------  1-r— n ir tn i- r jr - -> i - in r"  nr f  ' 11 ■ ......................... .  .  i i i    «  ii iii i............................................... ................................ m u .. 11 ■ i n n n .  . a i i i i i m m  w i i i i i — iiiiii i » i

T ab le  4

S p é c i f i e  a c t i v i t i e s  é ^ e la t iv a  to  t i s s u e  in o r g a n i c  p h o sp h a te  

X 10^) o f  HEAP and DEAP from th e  a d r e n a l s  o f  g u in e a - p ig s  

t r e a t e d  w ith  ACTE f o r  v a r y in g  p e r io d s

Days o f  AGÏH 0 1 2  3 5

EIAP 3 3 .8  -  0 .2  3 2 .2 - 3 .2  4 0 .3 - 0 .3  4 7 .4 - 0 .1  4 9 . 5 - 1 . E

DEAD 3 .4  -  0 .5  4 .9 - 0 .3  1 0 . 8 - 0 . 8  1 2 . 6^1 . 0  1 2 .9 -1 .1



Table 5

A n a ly t i c a l  v a lu e s  (jug/2 g la n d s )  f o r  th e  a d r e n a l s  o f  

g u in e a - p ig s  t r e a t e d  w i th  AOTE f o r  v a r y in g  p e r io d s  

e x p re s s e d  a s  p e rc e n ta g e  i n c r e a s e s  o v e r  th e  c o n t r o l  group

(D a ta  from T able  3 )

Days o f  AOTH

G lands w t.

LP 

REAP 

DIAP

15

9

23

0

29

17

44

10

3

62

46

87

25

50

24

81

28
Kiim'm* mwmn un ir,*;*'!'n wj ' i,wi iwwi \r#»vnt̂wr-saw.iui u-m ##»ii wwt̂ ĵawiuti#nrmn\a



Table 6

S t a t i s t i c a l  a n a l y s i s  o f  d a t a  p re e o n te d  i n  T able  4 ,

A naly siB  o f  v a r la n o e  to  t e s t  th e  s i g n i f i c a n c e  o f  

d i f f e r e n c e s  be tw een  th e  mean v a lu e s  o f  th e  r e l a t i v e  

B p e o i f ic  a c t i v i t i e a  o f  BMP and DEAD from c o n t r o l  and 

A C T E -trea ted  g ro u p s .

s o u rc e  o f  d e g re e s  o f  
v a r i a t i o n  freedom

sum o f  mean v a r ia n c e  
s q u a re s  s q u a r e s  r a t i o »  P

T o ta l  

HEAP T rea tm en t 

R e s id u a l

4

5

509 .8  

485.1  

24 .7

T ota l

Treatment

R esid u al

9

A

5

168 .8

1 5 9 .1

9 .7

1 2 1 .3

4 .9

3 9 .§  

1.

1 2 1 .3
4 .9 24 .8

1 .9 4 2 0 .5

For n^ = 4 and n^ = 5 , F = 1 1 .3 9  a t  s ig n i f i c a n t  l e v e l .  

There i s  th e r e fo r e  a very h ig h ly  s ig n i f i c a n t  d if fe r e n o e  

betw een the mean v a lu e s  fo r  co n tr o l and AOTH-treated groups

f o r  b o th  HEAP and DIAJP*
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S i g n i f i c a n t  In c reaaes  o f  I? uptake in to  MAP

and MAP a r e  Bhown a f t e r  2 dajB  and th e s e  i n c r e a s e 8 

c o n t in u e  w ith  f u r t h e r  a d m in is t r a t io n ,  o f  AOTE.

file  p r e c e d in g  e x p e r im e n ts  showed a  l a g  p e r io d  o f  

up to  1 day i n  th e  a c t i o n  o f  A c th a r^ g e l  i n  in d u c in g  a 

e i g n i f i o a n t  change i n  th e  amount o f  and th e  P i n c o r p o r a t i o n  

i n t o  th e  n u c l e i c  a c i d s  and hP. I t  was t h e r e f o r e  d e c id e d  

to  s tu d y  w h e th e r  t h i s  d e la y  was due m a in ly  to  th e  slow  

a c t i o n  o f  A e th a r - g e l  u sed  and an  e x p e r im e n t wae c a r r i e d  

o u t  "With g u in e a - p ig e  eom hining  th e â c t h a r - g e l  w i th  hyophil™ 

le e d  AOfll*

Oifhree group© o f  4 g u in e a - p ig s  (body w t.  4 3 0 - 4 7 0  g# ) 

were taken# The c o n t r o l  group r e c e iv e d  0 #9?2 s a l i n e  

i n j e c t i o n s #  Bach an im al i n  th e  o th e r  groiips r e c e iv e d  2 mg. 

l y o p h i l i s e d  AOTE ev ery  4 h o u rs  d u r in g  th e  day and one 

i n j e c t i o n  o f  5 mg# A o th a r -g e l  d u r in g  th e  n i g h t .  She two 

g ro u p s  w ere t r e a t e d  f o r  1 and 2 days r e s p e c t i v e l y .  She 

an im a la  were k i l l e d  on th e  m orning  f o l lo w in g  th e  l a s t  

i n j e c t i o n ,  500 juo ^  V  was g iv e n  to  each  an im al 2 h o u rs  

b e f o r e  s a c r i f i c e .

She DBA was p u r i f i e d  i n  t h i s  and th e  fo l lo w in g  

e x p e r im e n t h^r io n o p h o re s ia  on p ap e r  ae  d e e o r ih e d  i n  th e  

s e c t i o n  on g e n e r a l  m e thods .

She r e s u l t s  a r e  shovm i n  S a b le s  7 and 8 ,



Sable  7

S t im u la t io n  o f  g u in e a - p ig  a d r e n a l  g la n d s  by a  co m b in a tio n  

o f  A o th a r - g e l  and l y o p h i l l s e d  AOÏH

<iEawiiO TW w<«aw«M iCT3BiiroBc)»ji»m Saw aiw i«a»*^H waM [M a»B»m icaariM »rôm riiw ffî«a«iKW « i« >î

Days ACTE a t o i n i s t r a t i o n
--rrr—  1— *—^ r r r r r '     nnn '̂ m -n w'iunr-mif n  mr- 111 i',Tm irirr-TMymriiwir n niA mrirmmm u*mn nwiii wwifmiiii' n m n m i inMwwrw w#

0  ( c o n tro l .)  1  2
    ------------------1— n r - T ..............................................^ r m - " ..... ir ir i t  rTnr-Tttrv r ir r ii h it    irm ii              n     Wniiii

w t . / 2  g lanât- (mg.) 253 ~ 1 4 .6  28? -  1 8 .7  319 -  1 5 . 6

ng / 2  g la n d s  444 « 32 575 -  81 6 1 9  -  40
IP  .

;ig/lOO mg. 177 -  3 183 -  4 1 8 3  i

p.g/2  g la n d s  114 -  1 0 . 7  162 -  2 1 . 8  188 -  7 . 8
MAP ,

p.g/100  mg. 4 5 .5 -  1 . 8  60 -  4 59 -  1 .4

;ug/ 2  g la n d s  3 9 .3 -  3 .7  4 9 .3 -  4 . 0  4 8 .4 -  0 . 8
MAP .

;ug/lQO mg. 1 5 .6 -  0 .6  1 7 .2 -  0 .7  1 5 .2 -  0 .8

p.g/2  g la n d s  3 6 9 o l  325 50Boi 8 3 0  5520- 1 6 0
P r I

p.g/100  mg. 1460 1740 1750

MAP/OTAP 2 .9 1  3 .2 9  3 .8 8

LP/PIAP 1 1 .3  1 1 .7  1 2 .8

   ' -     — -----------   ' if""n i'"'T̂TTmnnrTifn-'‘TTT>-irTTrirr"riiiii-i'ri iiiiiiiTrTrwrwB~TTmnriinri

S ab le  7 (a )

Mean body w e ig h ts  o f  a n im a ls  u sed  i n  th e  e x p e r im e n t 

r e p o r t e d  i n  T able  7 ,

"lTflrri''Tfi-iiT—rim -nrrri-mr, rr— r r v it ir i ï—  ■nF“>mti"‘hrr w >in-m T n n  n i nimnn—>i7 ifi iiftiiiiM n  rnwiiii ' i m rM wnw wi,wn fi,*iMi iT,T#m frrm 7Mr iriM mT,imvHwiMiw i m iiii iT » n ir a in n if> in * irifirrivrr<w rM i Miniwiirnin '■iTiiwrii ipnim#

Days o f  AOTE 0 ( c o n t r o l )  1

mean body w t.  ( g . )  452 -  15 442 -  1 2  4 3 7  -  8
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I n  o r d e r  to  f l M  th e  e f f e c t  o f  AOTH on g u in e a - p ig  

ad rena l©  o v e r  s h o r t  p e r io d s  o f  a  few h o u rs^  an e x p e r im en t 

was c a r r i e d  o u t  w ith  3 g roups  o f  4 an im a le  (body w t.

430-470 g#) .  In  t h i s  ex p erim en t^  onI.j I j o p h i l i s e d  AOfE 

was usedo One o f  th e  t e s t  g roups  r e c e iv e d  10 mg* 

l y o p h i l i s e d  AG TE a n t  was k i l l e d  4 h o u rs  l a t e r ,  The two 

o t h e r  groups^ were g iv e n  5 mg. l y o p h i l i s e d  AOTH p e r  an im a l 

ev e ry  4  h o u rs  and k i l l e d  8  and .16 h o u rs  a f t e r  th e  i n i t i a l  

i n j e c t i o n .  Each an im al r e c e iv e d  500 uo P 2 h o u rs  

b e f o r e  s a c r i f i c e ,

The a n a ly s é e  were c a r r i e d  o u t  v â th  th e  p a i r  o f  g la n d s  

from each  an im al and th e  r e s u l t s  a r e  g iv e n  i n  T ab les  9 and 10 . 

The meem body w e ig h ts  o f  th e  an im als u sed  i n  th e se  two 

e x p é r im e n ta  a r e  g iv e n  i n  T a b le s  7 (a )  and 9 ( a ) ,

(B otas The c o n t r o l  v a lu e s  i n  T a b le s  9 and 10 a re  th e  

BM0 a s  th o s e  g iv e n  i n  T a b le s  7 and 8  s in c e  th e  two exp erim en t 

were c a r r i e d  o u t  s im u l ta n e o u s ly  w i th  a n im a le  o f  s i m i l a r  

body w e ig h t s , and th e  seme c o n t r o l  group s e rv e d  f o r  b o t h ) .

I n  th e s e  e x p e r im e n ts  i t  i e  seen  t h a t  th e  a d m l n i s t r a t i o n  

o f  l y o p h i l i s e d  ACTE p lu s  A o th a r -g e l  g iv e s  a  r a p i d  r e s p o n s e  

w hich a p p e a rs  to  be maximal a f t e r  1 d a y , any f u r t h e r  

i n c r e a s e s  o b se rv e d  w ith  c o n t in u e d  t r e a tm e n t  b e in g  w i th o u t  

s t a t i s t i c a l  s i g n i f i c a n c e .  A lthough  t h i s  a p p l ie d  to  th e



T ab le  8

S p é c i f i e  A c t iT i t i c B  ( r e l a t i v e  to t i s s u e  in o r g a n ic  

p h o sp h a te  x  1 0 ^) o f  LP, BIAD and MAP from a d r e n a l s  o f  

g u in e a - p ig s  r e c e i v i n g  b o th  A c th a r -g o l  and I j o p h i l i B e d  AG TE.

Days o f  AOTH 0 1

II?  1 6 ,5  -  1 .4  1 2 .7  -  1 .3  2 2 .0  -  2 .4

aiA ? 1 2 .6  -  1 . 6  2 2 .8  -  1 .7  2 2 .6  -  1 .6

DMA? 4 .6  -  0 .4  1 8 .1  1 2 ,9  1 7 .8  t  4 .8

T ab le  $3

E f f e c t  o f  l y o p h i l i s e d  AOTIÏ on g u in e a - p ig  a d r e n a l s  o v e r

s h o r t  i n t e r v a l s  o f  t im e

Hours o f  AOTH a to in ia tx ^ a t io n

0 ( c o n t r o l )  4 8  16
a,*a>i;naMiTOs3ainweei*wiwa?ï«îSîi'<i«i£a3ïyat*MÂu57ajwcwfiwd»̂^

w t* / 2  g la n d s  (m g.) 257 ^ 1 4 .6 229- 9 .6 2 4 4 -1 1 .2 2 6 0  - 1 0 .5
J ig /2 glendvS 444 — 32 404“  13 425-20 470 - 37

DP .lU
j.ig/ 1 0 0  mg. 177 - 3 1 7 7 -  3 1 7 7 -  6 180 - 8
}xg/2 g la n d s 114 — 1 0 .7 105- 4 .2 1 2 8 -  1 2 125 - 4*4

HEAP
jug/lOO mgo 4 5 .5 - 1 . 8 4 5 .9 - 1 .2 5 0 . 6Î 1 . 8 4 8 . 0 - 1 .1

pig/2 g la n d s 3 9 .5 “ 3 .7 4 1 . 2- 2 . 2 4 1 .7 - 2 .2 4 5 .1 - 1 .3
BIAP

jxg/lOO mg. 1 5 .6 - 0 . 6 1 8 . i l l . 2 1 6 . 5- 0 , 6 1 7 .4 - 0 .8
pig /2 g la n d s 3690- 325 3 4 8 0 - 2 0 0 3710-171 4040- 260

P r l
■/ig/lOO mg* 1 4 6 0 1520 1 4 8 0 1 5 6 0

ÏIWAP/B1AP 2 .9 1 2 .55 3 .0 7 2 .8 0
DP/MAP 1 1 .4 9 .9 1 1 . 1 1 0 .7

jaiaiayjcaT7»«fctriïtfafcE(̂giĉ



T a b le  9 (a )

Mean body w e ig h ts  o f  a n im a ls  u sed  i n  th e  e x p e r im e n t 

r e p o r t e d  i n  T ab le  9#

H ours o f  AO TE 0 4  8  16
■f’TtfTTTinmitu'rfTTTi^iiirfrr-Trr~^rn-TtTtrr'r"ir-i-Ti'ti—iw r r ' i iiri|--  - r n m -rr^rT-iiffT"-r-ri  ^Trrr'-n^Tri-ir^nir[in n--Trr<fiirftif[iTiiinT'i>Trn~~iinnriniTnror[nininmnTiT~innTm-i -iriwwii iimuiim i tm iwiin iiir iaiiiiiiiiiii— ■i iin w

B odj wfc. ( g . )  452 -  15 449 -  1 6  445 -  23 450 -  20

Table 10

S p e c i f l o  A e t i v i t i e s  ( r e l a t i v e  to  t i s s u e  i n o r g a n i c  p h o sp h a te  

X 10^) o f  LP, ElAP, MAP from a d r e n a l s  o f  g u in e a - p ig s  

r e e e i v i n g  l y o p h i l i s e d  AOÎH f o r  s h o r t  p e r io d s *

H ours o f  AOTH 0 4  8  16

hV 1 6 .5
+

1*4 1 8 .9 -h 0 . 6 1 6 .1 '{*
0 .7 1 6 , 3 - 1 . 2

MAP 1 2 . 6 1 * 6 1 5 .6 •î“
•w. 0 . 6 2 1 .4

4.
3 .1 1 5 .9 - 0 .6

BMP 4 .6 0*4 5 .0 •t* 0 . 8 5 .8 1 . 2 5 .3  - 1 . 0



u p ta k e  o f  P i n t o  ElA and DBA, th e  r e l a t i v e  s p e o i f i o  

a c t l T i t j  o f  DP doea a c t  conform to  t h l a  p a t t e r n .  A 

p o s s i b l e  I n t e r p r e t a t i o n  o f  th l a ^ d ie c u a a e d  l a t e r .

The e f f e c t  o f  Ac3thar«=*gel a lo n e  l a  n e v e r  so g r e a t  and 

d e v e lo p  a more g ra d u a lly  @ tro a i i i i e n t  fo r  1 day in d u c in g  a  

s l i g h t  h y p e r t ro p h y  i n  th e  g la n d  w i th  no m e a su ra b le  i n c r e a s e  

i n  M AP. S t im u la t io n  f o r  2 days  o r  more o au ses  an I n c r e a s e  

i n  th e  amount o f  MAP, and t h i s  i e  a l s o  ehown by a  v e ry  

s i g n i f l e a n t  i n o r e a s e  i n  th e  u p ta k e  o f  P i n t o  th e  MA 

(P ig . 8 ) .

On th e  o t h e r  hand a d m i n i s t r a t i o n  o f  AO TE to  g u in e a - p ig s  

f o r  s h o r t e r  p e r i o d s  o f  t:We up to  16 h o u r s  does n o t  

p ro d u ce  any euoh s t i m u l a t i o n .  The g roup  t r e a t e d  f o r  4 houx^B 

g iv e  a v a lu e s  f o r  g lan d  w e ig h t  end asîount© o f  LI? and ElAP 

a c t u a l l y  be low  th e  c o n t r o l  value©  th o u g h  th e e o  d i f f e re n c e ©  

a r e  n o t  e t a t i a t i c a 3 .1 y  s i g n i f i c a n t .  The r e l a t i v e  a p e c i f i c  

E ic t iv l t ie s  o f  DP, EIAP and BEâP a ls o  do n o t  show 

s i g n i f i c a n t  d i f f e r e n c e s  b e tw een  th e  t e s t  and c o n t r o l  group© 

e x c e p t  f o r  ElAP i n  th e  c a s e  o f  th e  g roup  r e c e i v i n g  ACTS 

f o r  8  l i r a .

E f f e d t  o f  AOTE f o r  v a r y in g  period©  on r a t  a d r e n a l  g l a n d s .

The e x p e r im e n ts  w ith  guinea-p ig©  ©lio?;ed t h a t  th e  d eg ree  

o f  s t i m u l a t i o n  o f  th e  a d r e n a l  g land  d ep en d s  on th e  d u r a t i o n
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Oompax»isoB o f  th e  o f  f o o t  o f  Aether*^ g e l  a lo n e  

o r  A o th a r^ g o l ±n o o m h in a tio u  w ith  ly o p M l i a o d  

AOTH on a d r e n a l  . im e le le  a o id s  i n  g u in e a -p ig s *  

Ohoorved I n o r e a a o a  i n  th e  t e a t  g ro u p s  r e p r e a e n t e â  

iiB p e ro e n ta g e  o v e r  c o n t r o l  group*

{Mote th e  d l f f e r e n o a  i n  ecaXe© f o r  MAD and EMAD).
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o f  AGÏH adrâ in i s t r a t i  OB* I t  was o f  i n t e r e s t ,  t h e r e f o r e

to  o a r ry  o u t  a  s i m i l a r  e x p e r im e n t w ith  r a t s .

f o u r  g ro u p s  o f  6 fem a le  a lb in o  r a t s  ( h o â j  w t. 

150-*XB0 g . ) w ere t r e a t e d  w ith  10 mg. A cthar-^gel d a i l y  

f o r  1 ,  2 ,  3 and 5 days z ^ e sp e o tiv e ly .  A o o n t r o l  g roup

o f  r a t a  re o e iT o d  0.95» s a l i n e  I n j e o t l o n s .  500 juc o f  

was g iv e n  to  each  r a t  2 h o u rs  b e f o r e  k i l l i n g  on th e  

day fo IIow in .g  th e  l a s t  I n j e e t i o n .  A n a ly se s  were c a r r i e d  

o u t  on 6 p o o le d  g la n d s  from  3 a n im a ls  o f  each  g ro u p ,  and 

th e  r e s u l t s  a r e  shown i n  f a b l e s  11 and 12 .

The a n a l y t i c a l  v a lu e s  (?jig./2 g la n d )  o f  T ab le  11 

a r e  a l s o  e x p re e so d  i n  T ab le  13 a s  p e rc e n ta g e  incre@.seB 

f o r  th e  AOTH-**treated g ro u p s  o v e r  th e  c o n t r o l  g ro u p .

The s t a t i s t i c a l  a n a ly s e s  o f  d a t a  i n  T ab le  12 a r e  g iv en  

i n  T ab le  14 and show th e  a i g n i f i e a n o e  o f  th e  d i f f e r e n o e s  

i n  th e  mean v a lu e s  f o r  th e  u p ta k e  o f  P i n t o  RFA and MA.

T rea tm en t f o r  1 day p ro d u ces  no n o t i c e a b l e  i n c r e a s e  

e i t h e r  i n  th e  g la n d  w e ig h t  o r  i n  any o f  th e  c o n s t i t u e n t s  

measured* A marked i n c r e a s e ,  how ever, a p p e a r s  to  o c c u r  

be tw een  1 and 2 days  and no r fu r th e r  i n c r e a s e s  a r e  o b s e rv a b le  

w ith  c o n t in u e d  t r e a t m e n t .  A lthough t h e r e  i s  no m e a su ra b le  

i n c r e a s e  i n  MAP o v e r  th e  5 day p e r io d  M a t e d ,  an  

i n c r e a s e d  u p ta k e  o f  P i s  o b se rv e d .  The r e l a t i v e  s p e c i f i c
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a o t i v i t i e a  o f  LP and HlAP ©how a  © ig n i f io a n t  d e c re a s e  

compared w i th  th e  c o n t r o l  v a lu e s .  The t o t a l  r a d i o a c t i v i t y  

o f  ElAP ( f a b l e  12) re m a in s  f a i r l y  c o n s t a n t .

The changes  o b se rv e d  i n  n u c l e i c  a c i d s  o f  th e  a d re n a l  

g la n d s  o f  b o th  guin©a-*plga and r a t e  upon ACfH a d m i n i s t r a t i o n  

a r e  compared i n  P ig .  9 .



Table 11

I f  f e e t  o f  AOSii- on r a t  a d r e n a l s  foz* v a r y in g  p e r io d a

Paya o f  AOTH
<H3plorr*mMartAsii

0 ( o o n t r o l )  1
iT3M̂ltoTrAt»5SiAS:3S'5CSMS»t‘<»̂

.00 mg.

mg

55.2-3.7 55.9-3.2 70,li2.5 66.8i0.8 69.6—4 .6

98,3-5.5 89.6-9.6 108 i'2 .1 102.6i3.3 107 is.5
168^6.9 I60I7 .O 155 i4.6 154 is.6 153.gig.0
29.9-1.0 30.7-2.6 39.li4.S 37.?il.4 sg.ois.o
54.7-1.2 54.ail.3 55.6i4.9 55.gig.9 55.gig.5
13.8-0.4 14.3i0.7 1 4.4X1 .1 13.6io.4 1 3.ail. 4

25.1-1.6 25.sic.1 20.4io.8 20.4i0.9 1 9.7X0 . 4

2.17 2.14 2 .7 1 2.77 2 . 9 9

7.13 6.27 7.55 7.55 7 .7 5

Cliiasrîro'CrTCïsjssrATsaaSX'JM



T ab le  12

S p e o l f i e  a c t i v i t i e s  ( r e l a t i v e  to  T is su e  in o r g a n ic  pîiospliat© x  

10^) o f  XjP, and BMP from th e  ad ren a l©  o f  r a t a  g iv e n

AOTH f o r  p e r io d s  up to  5 days*

Bays o f  AOSH

DWAP

#Totml radio-* 
a c t i v i t y  o f

3 5

29.3 X 0 . 1  2 4 . 8 X1 . 7  2 4 . 3 X3 . 5 j ig .e X i .c  2 1 . 2 X2 . 0

64.3  X 0 , 2  6 5 . 4 X2 . 9  SO i 4 .6 '5 0  X1 . 4  5 0 . 6 X0 . 2  :

4 .2  X 0 . 5  6 . 0 X0 . 1  7 . 3 X0 .4  8 . 1 X1 . 0  8 .sXo . 2  :

1920 1 9 4 0 2340 1880 1920

tr«uî4‘jivsatwnv5Tct)a:iWv'»a.r-*.*ÆX«t*c»««5t^^

* S o ta l  r a â io a o 'î î iv i iy  o f  MAP -. p.g/2  g la i iâ s  x  r e l a t i v e  

s g e o i f i o  0. e t i v i t y .

'fab le  13

A n a l f t i e a l  v a lu e s  ( pg / 2  g la n d s )  from 'JCatols 11 f o r  t h e  AOi'H 

t r e a t e d  gj’oups e x p re s s e d  a s  y e ro e a ta g e  i n c r e a s e s  o v e r  th e

o o n t r o l  g ro u p .

1 2
«2Cÿaf«51i#îrj.̂rWîti«TS3ï.'ÇÆ»TWTfl»■■■Hfjr-e;tfrjar;jmfcrtyjm-ffT*rAta&»gaafi»f..!aLV*PswjT-T»̂ii»y:*i.~--a-̂'
Days o f  AGTIi
«2Cÿaf3JtSli#îrj.̂rWîtaÆTS3ï.'ÇÆ»TWTfl» ro

G lan d  w t .

M

mm
WAP

1

0
3
0

27
11

51
0

20

5

26

5 

25 

9 

31 

0
ftafrEycT̂TO’ftyirt'r rt rrrrTtrr̂



Tabla 14

S t a t i e t i c a l  anaXyBia o f  r é s u l t a  glvam i n  Tabla  1 2 . 

Âxaalysi© o f  v a r ia n c e  to  t e s t  the  a ig n if io a n c ©  o f  

d i f f e re n c e ©  betw een  th e  mean value© o f  r e l a t i v e  © p e e if ic  

a o t i v i t i e a  o f  ElAP and MAP f o r  th e  A O TH -treated and 

c o n t r o l  g roupe o f  r a t s .

so u rc e  o f  clegreea o f  sum o f  mean v a r ia n c e  
v a r i a t i o n  freedom  s<iuares a g u a re e  r a t i o  W

T ota l

MAP T re a tm e n t

R e s id u a l

S o ta l  

DMA? ïreaiiaÊ ïiii

B e s iâ u a l

9

4

5

9

4

5

477 .3

410 .9

6 6 .4

29 .5

26 .6  

2 .9

1 0 2 .7

1 3 .5

7 .7 2

6 .6 5

0.58
11.48

For n^ 4 ,  Bg -  5 th e  v a lu e  o f  P == 1 1 .3 9  a t  th e  Ifo l e v e l  

o f  a l g n i f i c m ic e  and 5 .1 9  a t  th e  3f  ̂ l e v e l  o f  a i g n l f i c a n o e .

I t  i s  seen  t h a t  th e  d if fe re n c e ©  betw een  th e  mean 

v e lu e s  o f  th e  r e l a t i v e  s p é c i f i a  a c t i v i t i e s  f o r  HlAP a re  

s i g n i f i c a n t  a t  l e s s  th a n  th e  3f& l e v e l  and f o r  BHAP a t  

l e s s  th a n  th© 1# l e v e l .
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Oomparlaom of tlia ac tion  of Acthar^gol 

on giiinea*-i3;lg anâ r a t  adi^enal. glanclo.
Tops inoreaoea In  ^land w eight, amount

and r e la t iv e  opeeiflo  a c t iv i ty  o f I#AP# 

Bottoms ineroaoerj in  amoimt and r e la t iv e  

opooifio a c t iv i ty  o f BlAP 

oto the d iffe ren ce  in  eoaleo fo r top 

bottom figure©)*

à

'V f
g. 9 . , V
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Beotlon 2.

E f f e c t  o f  EKOgenouB AQTÏÏ i n  E a ta  

whose Endogenous ACfH i s  s u p p re s s e d
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The r e s u l t s  r e p o r t e d  i n  S e c t io n  1 i n d i c a t e  t h a t  

th e  ra t©  from th e  d e p a r M e n ta l  co lo n y  re sp o n d  to  AOïîî 

to  a  l e a s e r  d e g re e  th a n  do th e  g u in e a -p ig s #  S h is  cou ld  

ho b e c a u se  th e  end o g en o u sly  s e c r e t e d  ACÏE i n  th e  ra t©  i e  

^ h s o u r in g  th e  e f f e c t  o f  th e  AOTH a d ia in ls te re d *  E xp érim en té  

were t h w e f o r e  d e s ig n ed ^  and a r e  d e s c r ib e d  i n  t h i s  s e c t i o n ,  

to  s u p p r e s s  th e  endogenous AOTH b e f o r e  c a r r y i n g  o u t  i n j e c t  long 

o f  AGTH#

The m ost o b v io u s  way to  do t h i s  i s  to  u s e  h y p o p h y se c t-  

om ieed a n im a le  b u t  t h i s  method in v o lv e s  th e  w ith d ra w a l  o f  

o th e r  p i t u i t a r y  horm ones b e s id e s  AOTH and i e  a l s o  l i m i t e d  

by th e  su p p ly  o f  ©ja a d e q u a te  number o f  a n im a ls  w hich have 

b een  B u c o e a s fu l ly  operated  upon* I t  i s  a ls o  w o rth  n o t i n g  

t h a t  Vogt (1953) h a s  c la im ed  t h a t ,  in  th e  d o g , o n ly  a  

m in u te  p a r t  o f  th e  a n t e r i o r  lo b e  o r  o f  th e  p a r s  jjjjuberalia 

w i l l  m a in ta in  th e  ad rena l©  i n  a  norm al c o n d i t i o n  and 

ffiat guokerman (1953) h a s  s t a t e d  t h a t ,  i n  th e  r a t ,  th e  r̂emoval oç 

.m%m fo r  ooiaplete Jiypophyseotomy i s  <iuit©

im p o ss ib le #

T here  i s  e v id e n c e ,  on th e  o t h e r  h an d , t h a t  a d m i n i s t r a t i o n  

o f  a d r e n o - c o r t i e o i d s  such a s  c o r t i s o n e  o r  c o r t i s o l  b r i n g s  

a b o u t  changes i n  th e  a d re n a l  c o r t e x  s i m i l a r  to  th o s e  

o b t a i n i n g  i n  h y p o p h y sec to m ised  ra t©  ( S a y e r s ,  1 9 5 0 |

Tu thimann^hupl e a s i  s   ̂ 1952!, ; K rohn, 1955) • I t  was t h e r e f o r e  

d e c id e d  to  i n v e s t i g a t e  th e  a d m i n i s t r a t i o n  o f  such  o o r t i c o i d o
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ae an a l t e r n a t i v e  to  s u r g i o a l  rem oval o f  th e  p i t u i t a r y ,  

th o u g h  i t  was f e l t  o s a e n t i a l  to  c a r r y  o u t  some p r e l im in a r y  

s t u d i e s  w i th  h y p o p h y sec to m ised  r a t s  to  s e rv e  a s  a  h a a ia  

f o r  ooBxparieon#

% pophyaeotom y was c a r r i e d  o u t  u n d e r  t r ih r o m e th a n o l  

a n a e s th e s ia , u s in g  th e  parapharyangeal ap p ro a c h  (S m ith , 1927)* 

E i t h e r  B rom ethol (B o o ts )  o r  A v e r t in  (W in th rop  P ro d u c ts )  

was u se d  and each  r a t  was g iv e n  i n t r a p e r i t o n e a l l y  

0#B ml#/lOO g .  body w e ig h t  o f  a  2*5^ ( ^ /v )  s o l u t i o n  i n  

d i s t i l l e d  w ater#  A f t e r  o p e r a t i o n  th e  r a t s  ware a l lo w ed  

to  r e c o v e r  f o r  10 days  d u r in g  which tim e th e y  were 

m a in ta in e d  on ( ^ /v )  g lu c o se  s o l u t i o n  and 0#9^ s a l i n e  

i n  a d d i t i o n  to  t h e i r  norma], food# A ftez’ k i l l i n g  ev e ry  

r a t  was exam ined f o r  gny p o s s i b l e  rem nant o f  th e  p i t u i t a r y #

E f f e c t  o f  AOTH on hypophyseotom iaed  r a t s #

Twelve A ugust ra t©  (body wt# 150-180 g) were 

hypophysec tom iaed  and a l lo w ed  to  r e c o v e r  f o r  10 d a y s ,  s i x  

a n im a ls  r e c e i v i n g  10 mg# A c th a r - g e l  p e r  day from th e  

8 th  t i l l  th e  1 0 th  day# On th e  1 1 th  day b o th  g roups  w ere 

k i l l e d  2 h o u rs  a f t e r  a d m i n i s t r a t i o n  o f  250 jic "^^P#

Pour g la n d s  from  two a n im a ls  o f  each  group vmre p o o led  

and an a ly se d #

In  a  su b se q u e n t  ex p e rim en t 24 a lb in o  r a t s  (body wt#
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X50*^130 g#) w ere hypophyseotoBiised and d iv id e d  in to  

two groupe o f  12 an.imalB, one o f  which r e c e i v e d  AOTH 

a s  above. A l l  th e  an im alb  were k i l l e d  on th e  1 1 th  day 

2 hour© a f t e r  r e c e i v i n g  250 jiie ^ V s i x  g la n d s  from 3 

r a t e  o f  each  group  were p o o le d  In  t h i s  oae© f o r  a n a ly e iB  

The r e s u l t s  a r e  shown i n  T a b le s  15 and 16 a s  w e ll  

a s  i n  Fig# 10 and f i g .  11 .

I t  l a  to  be o b se rv e d  t h a t  h y p o p h jseo to m lsed  r a t a  

re sp o n d  to  th e  a d m i n i s t r a t i o n  o f  AOTH, b u t  th e  e f f e c t  

a p p e a r s  to  be e s s e n t i a l l y  h y p e r t ro p h y .  a ia n d  w e ig h t 

I n c r e a s e s  by a b o u t  lOOJa and s i m i l a r  i n c r e a s e s  a re  seen  

i n  th e  amount o f  HlAf and I P .  T h is  r e s p o n s e ,  how ever, 

l e  n o t  r e f l e c t e d  by any s i g n i f l e a n t  i n c r e a s e  i n  th e  

MAP c o n te n t  o f  th e  g lan d  e i t h e r  i n  August o r  a lb in o  

r a t s .  The l a r g e  i n c r e a s e  i n  h f  and MAP due to  

h y p e r t ro p h y  i s  l i k e w i s e  r e f l e c t e d  i n  th e  c o n c e n t r a t i o n s  

o f  th e s e  two c o n s t i t u e n t s  which show a  m arked in c r e a s e  

a f t e r  AOTH a d m in l s t r a t io n #

The r e l a t i v e  e p o c i f io  a c t i v i t y  o f  REAP shows a 

s i g n i f i c a n t  d rop  i n  th e  A O TH-treated group w hereas  th e  

d i f f e r e n c e s  betw een  th e  g roups  i n  th e  u p ta k e  o f  

i n t o  IP  and HEAP a r e  p e rh a p s  n o t  s i g n i f i c a n t .

I t  i s  i n t e r e s t i n g ,  how ever, to  n o te  t h e  d i f f e r e n c e s



T able  15

E f f e c t  o f  ACTH on hypophjraeotom ised r a t a  k i l l e d  10 d ays  

a f t e r  o p e r a t i o n .  The t e a t  group was g iv e n  10 mg. AOTH 

d a i l y  f o r  3 d ays  p r i o r  to  k i l l i n g .

August ra tH  A lb ino  r a t a

no ACTE AOTH no AOTH AOTH

w t/2  g la n d s (mg. ) 2 2 .0 - 5 .1 3 6 .3 -0 .5 2 0 ,2 - 2 .5 4 0 .a i l . 0

M i/2 g lan d s 2 2 .7 - 1 .7 4 6 .9 -0 .2 2 9 .6 —4 .9 6 7 .4 - 2 .1
LP

)ag /l00  mg. 100 - 6 .5 1 2 9 -2 .0 146—5 .2 1 6 5 -0 .9

p .g /2  g lan d s 1 3 .9 - 0 .0 2 5 .©So.3 1 0 .6 ^ 0 .8 3 2 .7 - 4 .2
HIAP

p g / lO O  rag. 61^6.0 7 1 -0 .2 5 2 .8 ^ 2 .7 6 8 .5 —0 .5

p g / S  g la n d s 8 .7 - 1 .0 9 .6 - 0 .3 i i . e i o . s 1 3 .7 - 0 .6
MAP

p g / lO O  mg. 40 - 7 .0 2 6 .5 - 0 .6 5 7 . 5 h . 5 3 3 .6 Î 0 .6

m A S / m w  1 ,6 0  2 .6 9  0 .9 1  2 .3 7

Ï.P/DIAP 2 .6 1  4 .8 8  2 .3 5  4 .9 2

Saisie 16
S p e o if io  a o t i v i t i e s  ( r e l a t i v e  to t i s s u e  in o r g a a io  phosphate  

3£ 10 ) o f  LP, ElAP and WAP from the a d r e n a ls  o f  hypophy- 

secto m ised  August I'ata

August r a t s  
no AOTH AOTH

I P  2 ,5  1 .8

HIAP 5 .5  1 .8

PIAP 0 .2 8  0 .5 3
vsTi I w rja,yrt):ir:Ktnxt:̂ u 54-̂avrŵ«*n3a)»att:3rowTS*;»r3aiw'«tne#MêbfW!!«â^



F ig .  10

The e f f e c t  o f  hypophyseotomy on  th e

a d r e n a l  g la M e  o f  fem a le  Augmrh r a t e  k i l l e d  

10 day© a f t e r  o p e ra t io x i .
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Fig . 11

The e f f e c t  o f  hypophyseotomy on th e  

a d r e n a l  g la n d s  o f  fem ale  Apigust r a t s  k i l le d !  

10 days a f t e r  o p e r a t i o n .
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betw een  th e  two © tr a in s  o f  r a t  need  i n  t h i s  e i îp e r im en t.

In  b o th  oa©0 © th e  a n im a ls  were o f  s i m i l a r  body w eigh ts#

The g la n d  w e ig h ts  do n o t  ©how any B ig n i f io a n t  d i f f é r e n c e s  

be tw een  th e  two © tra în a  e i t h e r  i n  th e  A O TH -treated o r  

u n t r e a t e d  g roups h u t  a i g n i f i o a n t  d l f f e r e n o e s  a r e  o b se rv ed  

i n  t h e  oaae o f  th e  o th e r  o o n e t l t u e n t a .  The amounts 

o f  I jF and BMP i n  th e  g lan d  o f  th e  a lb in o  r a t  a r e  higlrior 

th a n  i n  t h a t  o f  th e  A ugust r a t  i r r e s p e o t i v e  o f  w h e th e r  

th e  an im al h a s  r e o e iv e d  AOTH s / f t e r  hyperphysectomy* o r  n o t .  

The c o n o e n tra t lo n B  o f  th e s e  au b o tan cea  ©how s i m i l a r  

d i f f e r e n c e s *  F o r EHAP no d i f f e r e n c e  l a  o b se rv e d  i n  

o o n o o n t r a t io n  and th e  p i c t u r e  i n  the  c a se  o f  th e  amount 

p e r  g la n d  i s  n o t  c l e a r  c u t ,  th e  A ugust r a t  h a v in g  a 

s l i g h t l y  h ig h e r  c o n te n t  i n  th e  u n t r e a t e d  group w h ile  th e  

r e v e r s e  o c c u rs  i n  th e  t r e a t e d  g ro u p .

E f f e c t  o f  c o r t i s o l  on th e  r a t  a d r e n a l  g land*

Befox‘0 embax’k in g  on any s t u d i e s  o f  th e  e f f e c t  o f  

AOTH on c o r t i s o l  t r e a t e d  r a t s ,  i t  was f i r s t  o f  a l l  neoeeFmry 

to  s tu d y  how th e  a d m i n i s t r a t i o n  o f  c o r t i s o l  i t s e l f  would 

e f f e c t  th e  a d re n a l  g la n d .  In  an  i n i t i a l  e x p e r im en t a  

b a tc h  o f  40 ra t©  was d iv id e d  i n t o  10 g ro u p s  o f  4 ra t©  

each  (body w t. 140-160 g . ) .  One o f  th e  group© was ta k e n  

a© th e  c o n t r o l  and was g iv e n  0*95^ s a l i n e  i n j e c t i o n s .
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lïîtoe© l e v e l s  o f  a c lm in ia te a t lo n  o f  o o r t i e o l  ( H y d r o c o r t i s y l ) » 

a t  5# 10 and 15 mg# p e r  day were oho eon and t r e a tm e n t  was 

c o n t in u e d  f o r  1 ,  3 and 5 days  r e s p e c t i v e l y  to  d i f f e r e n t  

groups^ m aking n in e  g ro u p s  i n  a l l #  f h e  r a t s  were k i l l e d  

on th e  day fo l lo w in g  th e  l a s t  i n j e c t i o n  and a n a ly s é s  

were c a r r i e d  o u t  on th e  p a i r  o f  g la n d s  from each  r a t*  

fho  r e s u l t s  w hich a r e  g iven  I n  S a b le  17 show t h a t  

admixai s t r a t i  on o f  c o r t i s o l  b r in g s  a b o u t  a  s l i g h t  d e c re a s e  

a f t e r  1 day i n  th e  g la n d  w e ig h t and i n  th e  amounts o f  

HP and HlAP* She d i f f e r e n t  dosage l e v e l s  do n o t  show 

any d i f f e r e n c e  i n  th e  s u p p re e a iv e  a c t i o n ,  15 mg# b e in g  

no more e f f e c t i v e  th a n  5 mg# Shore i s  no o b s e rv a b le  

change i n  th e  c o n c e n t r a t i o n s  o f  any o f  th e  c o n a t i t u e n t a  

b u t  th e  HMP/3)lâP v a lu e s  f o r  an im a ls  r e c e i v i n g  10 and 

15 mg# a r e  s l i g h t l y  lo w e r  th a n  f o r  th o s e  r e c e i v i n g  5 lag.

C o n tin u ed  a d m i n i s t r a t i o n  o f  c o r t i s o l  f o r  3 days 

b r in g s  a b o u t  a  v e ry  s i g n i f i c a n t  lo w e r in g  i n  the  g la n d  

w e ig h t and i n  th e  am ounts o f  W  and HlAP a s  w e l l  a s  a  

a l i g h t  d e c r e a s e  i n  th e  amount o f  DMÆP# H ere a g a in  th e r e  

a p p e a rs  to  be no marked d i f f e r e n c e  i n  th e  e f f e c t  o f  a 

d a i l y  dose  o f  5 mg# c o r t i s o l  a s  compared w ith  10 and 15 mg# 

She c o n c e n t r a t i o n s  o f  LP and HlAP a re  a l s o  lo w er  th a n  

th e  c o n t r o l  v a lu e  and th e  c o n c e n t r a t i o n  o f  OTAP i n  th e  

g ro u p s  r e c e i v i n g  10 and 15 mg# c o r t i s o l  ax'e s i g n i f i c a n t l y



S ab le  17

E f f e o t  o f  o o r t i s ô l  on r a t  a d re n a l  g la n d s
a) a  s tu d y  o f  d i f f e r e n t  dosage  l e v e l s

« » ’ nn-K-H.. a o .  O f day©  t r e a t m e n t
G o n tro X s „,i» i /-agy ~\ 3  5

\? t /2  gland© .. . .,. .,
(m g.) 4-9.614.0 5 4 1 .7 y 2 .8  3 7 .7 ^ 3 .9  3 1 . 2 = 2 . 2

10 4 3 .2 Î 2 .0  3 4 .9 ? 2 .4  36.6=  1 .1
15 4 4 .9 - 4 .2  3 4 .2 - 1 .2  3 0 .9 -  1 .0

tsrTT5«s»-tr/<ff#\iirrt»Tt»<5̂f<:';5Âaixus;C9i55iF'î5roK:=;t:7"4itivïyŵjxjsaT.i:t*rtrcTrraii;aar«£trwk̂

n g /2  glsmds . 5 7 0 .0 $ 4 .3  51*9^6 .3  4 3 .9 $  6 .5
8 3 .8 - 4 .9  10 7 0 .5 Ï 3 .6  5 5 .8 Ï 5 .0  54 .5$  3 .5

7 1 .1 - 7 .7  54 .0M -.1  4 1 .8 -  1 .3

g/lOO mg’. . 5 1 6 8 .3 $ 3 .1  1 3 7 .5 $ 4 .0  1 3 8 .4 $ 1 2 .2
1 6 9 .5 - 4 .9  10 1 6 3 .9 4 6 .9  1 5 9 .4 4 6 .2  148.1% 6 .8

15 1 7 2 . 0X5 . 1  1 5 7 .9 -6 .5  138.1% 4 .9

n g /2  g la n d s  . 5 2 3 .8 X2 . 6  1 7 . 6X2 . 5  18.0% 1 .3
29.3X2.2 1 0  22.8X0.6 17.1X1.8 18.81  0 . 5

. 15 2 4 . 5X1 , 9  1 7 . 2X0 . 7  1 4 . 8% 0.3
■i»ïî=*MM5*irsEfreïïajÆiiW3ïÆûfiïïfc!lî>.*'tttt*?nsîRĴ3=7S*iJ!̂ilî̂:£:rfaairj(aW;6«Jïïiî^

5 5 7 . 0 X1 . 4  4 6 . 2X2 . 7  5 1 . 4 Î  1 .3
5 5 .1 1 2 .5  10 58 .3X 3.9  4 8 .5 $ 2 .2  50.2-J 0 .4

15 5 5 .2 1 2 .8  5 0 . 6 X1 . 0  4 0 .6 -  1 . 9

n g /2  gland© . 5 I 2 . 7 X0 . 8  I I . 7X1 . 4  1 2 .2 $  0 .2
14 .8X 0.8  10 1 3 . 9X0 . 7  1 2 . 3X0 . 8  12.2% 0 .1

15 1 4 . 1 X0 . 5  1 2 . 2X0 . 8  1 1 . 4X 0 . 7
^ A.ÎP iia*i’i."Jaî'»s«J»-.iwîfî™wwiï«iii>»wsAK4ïîœsauca3:i3:r'’iai!ï <w%c«WMK«m;K»OKX=n;'KW)mia*ayarawj5a*»iR)Wf%aPtzi!MiaWMKm%«W!«R.p«i»̂«%Kausa%m&]|!:% KUjîWA'sai!a«î«ejnîac*caaatiçi(ia»T:miiŜ^

]xg/lOO mg. ... 5 3 1 .5 y 2 .5  3 1 . l X l .3  39.7% 2 .6
3O..OXO. 8  10 32 .1X 0.2  33 .3X 0.01  3 8 .8X 0 .7

1 5  29 .6X 2,8  35 .8X 2.0  3 7 .7X 1 .6

5 1*89 1 .4 9  1 .4 8
HIAP/OMP 1 .9 7  10 1 .7 0  1 .3 8  1 .2 9

1 5  1 .7 3  1 .4 2  1 .3 1

5 5.59 4.44 3.57
5.52 10 5 .11  4 . 5 2  3 .85

5.42 4.47 3 . 7 2
CTiaT3̂*#4ty45?.tg»?=gay,T»!.t'ftfftCbigmrt̂vc'yf«ytv-*:w.rs:;'yS!rv»;,yyagCTJ3gci<Aycirj>Wĵ^
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h ig h e r#  The v a lu e s  o f  E1A3?/BIAP and LP/BIAP r e p r e s o n t i n g  

th e  Bll}? and D? c o n te n t  p e r  c e l l  a r e  a l s o  v e ry  much lower# 

F u r th e r  a d m i n i s t r a t i o n  o f  c o r t i s o l  up to  5 daya does  

n o t  a p p e a r  to  b r in g  a b o u t  any g r e a t e r  d e c r e a s e  Im th e  

amount# o f  EMAP and BEAP even though  LP ahowa a s l i g h t  

ten d en cy  to  f a l l  b o th  i n  amount and i h  c o n c e n t r a t io n *  

fh e  c o n c e n t r a t i o n  o f  BMÂ2 rem a in s  u n a f f e c t e d  compared 

w i th  th e  3 clay t r e a t e d  g ro u p s ,  b u t  t h a t  o f  BlAP In c re a s e s *  

I 'h is  l e  to  be escpeoted s in c e  th e  w e ig h t o f  th e  g lan d  

c o n t in u e s  to  show a d e c l i n e .

So i t  i a  c l e a r  t h a t  th e  e f f e c t  o f  c o r t i s o l  w hich 

i s  o n ly  s l i g h t  a f t e r  t r e a tm e n t  f o r  1 day  becomes m arked 

a f t e r  3 clays* The l e v e l  o f  o o r t i s o l  a d m in is te r e d  does  

n o t  a p p e a r  to  be o f  g r e a t  im portance*  I t  i s  t h e r e f o r e  

p o s s i b l e  t h a t  th e  hormone w hich i s  n o t  v e ry  s o lu b le  i n  

aqueous m ed ia  i s  ab so rb e d  v e ry  s lo w ly  from  th e  s i t e  o f  

i n j e c t i o n *  l a  o r d e r  to  co n firm  t h i s  e x p la n a t io n  i t  

was d e c id e d  to  g iv e  r a t e  a  s e r i e s  o f  i n j e c t i o n s  o f  

e o r t i e o l  and k i l l  them a t  v a ry in g  i n t e r v a l e  a f t e r  th e  

l a s t  i n j e c t i o n *  I f  th e  a c t i o n  o f  th e  o o r t i s o l  i s  

p ro lo n g e d  clue to  slow  a b s o r p t i o n ,  on© may e x p e c t  t h a t  

th e  a u p p r e s s iv e  a c t i o n  w i l l  c o n t in u e  f o r  some tim e  b e f o r e  

norm al p r o d u c t io n  o f  endogenous AO$E can bo resumed*

81% g ro u p s  o f  4 a lb in o  r a t e  (body wt* 140-160 g- 

w ere g iv e n  10 mg* o o r t i s o l  ( h y d r o o o r t i s y l )  d a i l y  f o r



3 àajB  and th e  i n j e c t i o n s  th e n  s to p p e d .  Tim d i f f e r e n t  

g roups  ware k i l l e d  on th e  4 th# 5th# 6 th#  7 t h ,  9 th  and 

1 1 th  d ays  th u s  g iv in g  0 ,  1# 2# 3# 5 and 7 days r e s p e c t i v e l y  

f o r  p o s s i b l e  reaow ^ry  a f t e r  s to p p in g  c o r t i s o l  a d m in i s t r a t io n *  

fh e  e o n to o l  value©  f o r  r a t s  r e c e i v i n g  s a l i n e  i n j e c t i o n s  

a.re ta k e n  from th e  p re v io u s  ex p e r im en t ( f a b l e  17) f 03? 

com parison  s in c e  th e  a n im a ls  were o f  th e  same body w eight*

A n a ly ses  were done on th e  p a i r  o f  g la n d s  from each  

an im al and th e  r e s u l t s  a r e  ©homi i n  S a b le  18 and in  F ig .  12 .

I t  l a  o b v io u s  t h a t  even a f t e r  s to p p in g  th e  a d m i n i s t r a t i o n  

o f  eortlso3 .0  p i t u i t a r y  s e c r e t i o n  o f  AOKl re m a in s  s u p p re s se d  

and t h i s  l a c k  o f  endogenous AOfH r e s u l t s  in  c o n tin u e d  

a t ro p h y  o f  th e  a d re n a l  g la n d  f o r  a p e r io d  a s  lo n g  a s  a  week* 

The g la n d  w e ig h t shows a s te a d y  d e c l in e  a s  a l s o  do th e  

am ounts o f  L'i?# HEAP and BlAP# The c o n c e n t r a t i o n  o f  I,P 

te n d s  to  c lacreaaa  w hereas  t h a t  o f  ElAF re m a in s  f a i r l y  

s te a d y  a t  th e  c o n t r o l  v a lu e  a f t e r  showing an i n i t i a l  

d e c r e a s e  d u r in g  th e  p e r io d  o f  treatm ent w ith  o o r t i s o l *

The G onoentratlon  o f  BlAP shows a s te a d y  i n c r e a s e  e x c e p t  

p o s s i b l y  i n  th e  l a s t  g ro u p . The value© o f  and

r e p r e se n t in g  th e  c o n te n t  o f  REAP ami p e r  c e l l  show 

a  s i g n i f i c a n t  lo w e r in g  w ith  c o n t in u e d  s u p p r e s s io n  o f  th e  

g land*



%

I

J
1 °  
t  gII
y

Ï

lA

CVÏ

H

O

r-1

4

t—

4#
a
M

4
Û
lA

4iH*
m

m#

•*sj*

O
'V

I
cvj

s

CVÎ 00
4
% §M

‘ i
H VO
fH M

m <M

4 4
»  ^
(V <M

4 4• to  m VO VDrH

O N

. *lA G \ tA lA H

0\ Q \

4 i# em a \00 vqH

M «
IP

a

CM 0 \

4 4
3 S

VO LA

•  *LA m M lA

fH iH

»  R

VO VO

4 4

H

Mu

CO CM

4 4
5? 4

<M lA

4*% 
i à
m

k P».

«j' LA

44 # #ON CM Ĵ*
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F ig . 12

C o n tinued  a c t i o n  o f  o o r t i s o l  on r a t  

a d r e n a l  g la n d e  a f t e r -  c e a a a t io n  o f  a d m in i s t r a t io n #



Fig, 12
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E f f a o t  o f  APTE on o o r t l r o t m .

A p r e l im in a r y  e x p e r im e n t was c a r r i e d  o u t  a t o i n l a t e r i n g  

AO$H to  o o r t i s o l» ^ t r e a te d  r a t e  to  a tu d y  th e  e f f e c t  on  g lan d  

c o m p o s it io n  an<K P u p ta k e . A d a i l y  d o se  o f  10 mg.

o o r t i s o l  f o r  3 days  was chosen  to  b r i n g  ab o u t an a d e q u a te  

s u p p r e s s io n  o f  th e  g lan d  and i n  one group a  t e s t  does o f  

10 mg. AOffl was a la o  g iv e n  I n  an a t te m p t  to  nu lll:l!y  th e  

e f f e c t  o f  c o r t i s o l .

Three g roupe o f  12 r a t e  (body w t.  145^160 g . )  were 

u s e d .  One o f  th e  g roups^  ta k e n  a s  th e  c o n t r o l ,  was 

g iv e n  0 .9 ^  s a l i n e  i n j e c t i o n s .  The second  group r e c e iv e d  

10 Mg. c o r t i s o l  ( H y d ro o o r t i s y l )  d a l l y  and th e  l a s t  group 

was g iv e n  th e  same cloee o f  c o r t i s o l  a lo n g  w ith  10 mg. 

AGthar'^gel p e r  d ay . The t r e a tm e n t  was c o n t in u e d  f o r  5
%p

days and on th e  4 th  day each  r a t  was g iv e n  200 jac T  

and k i l l e d  2 h o u rs  l a t e r .

A n a ly ses  were c a r r i e d  o u t  on 6 p o o le d  g la n d s  from 

3 a n im a ls  o f  each  group and th e  r e s u l t s  a r e  shown i n  

T a b le s  19 and 20 and i n  P ig s .  13 and 14 .

The s u p p r e s s io n  o f  th e  g land  b ro u g h t  ab o u t by 

c o r t i s o l  i s  more th a n  r e v e r s e d  by 10 mg. o f  AOSfâ 

a d m in is te r e d  ex o g e n o u s ly . In  th e  AOTH«-treated group 

th e  g land  w e ig h t  and th e  amounts o f  hP and REAP a r e  

g r e a t e r  th a n  th e  c o n t r o l  va3»uo0. No s i g n i f i c a n t



i W l e  19

B f f e e t  o f  eimuXtaneouB a d m in is t r e i t io n  o f  c o r t i s o l  and

AOTH on r a t  a d re n a l  a

CONTROL
C2Çœr:T3*tl7»:>e»'«#i**.Tvlua;*’r-v

TREATED 

c o r t i s o l  c o r t i s o l  + AC'

* wMwtyw,̂mwJ|i3;«aL&*y6Wn5ç;.%W53a*ra:wwRPr%*'wa3&tar*Kaarr4»)W AM*

C35:?ra9*_Mv]=Cft*±ac3ti5Wgi):uu%̂rr3wmari%KG=acia.rA'uujkiL̂qenwM,ty?#%:M9**:aWKaikKWW:ükĈ Kct

w t/2 g la n d s  (mg^ ) A-S tf 1 f 4 .0 31*6
'Î* 2 .2 54 .6 -  2 , 5

;ig /2  g la n d s 77 .1
■j.

9 .2 4 6 .' 0 -I- 4 .0 9 7 .5 -  5 . 8
5P

]xg/lOO mg. 166
_j.

9 .4 1 4 5 * 6 "'z 6 .3 ISO -  18 .1

jug/2 g la n d s ?4 ém 2 ,4 1 5 .1 •t- 1 .0 51 .1 ^ 2 .3
EMAP

J lg / lO O  B ig . 5 1 .8 4* 0 ,7 4 7 .9
J.
*w 1 ,0 5 6 . 6 1 1 , 2

Jig /2 g la n d e 12éS 1 .4 1 0 .5 0 .5 1 0 .5 ± 0 .5
m i p

)ig/lOO mg. 2 6 .8 1 .4 3 3 .3 1 .3 2 0 .0 0 . 5

REAP/ XllM A P 1 6 9 2 1 . 44 2:.96

DP/DBAP 6 .3 4 *38 gi.3
QCSl'Var.»'»̂ AAW&CXAW te»taflrcss-;»»;»i!Ltr5lrtetiy;Ta;?«iMat3)s#«',̂ !:aA*«»̂

T ab le  20

B p e c i f i c  a o t l v l t i e a  ( r e l a t i v e  to  t i s s u e  inox^ganie p h o sp h a te  

X 10^) o f  Tip5 HIAP and DNAP from a d r e n a l s  o f  r a t s  r e c e i v i n g  

o o rc tieo l and AOTH
t»Kg»MAS9ttwR'Wî«̂[iriJ<Ai!;a:?:vrptfi,atovirj;Æy<TiWt:<:JK!*r'>g7i»csaiteat»3:Æata:j-ĵ^

C o n t r o l s O o r t i s o l  C o r t i s o l  AG®
C53r*ivr;ïJrtf»Wî:iaKï?:T:sfr̂
Ï.P 6 .2 T 0 .5 1 6 .9 •3* 36.1 3 2 .5 - 3 . 4

BÏÏM 2 2 .0 ■!‘ 1 .3 1 6 .6 1 .6 %4 • 9"" 0 . 9

MUF 2 .7 4' 0 .2 1 . 7 0 .5 3 . 4 - 0 . 7



Pig# 15

She e f f e c t  o f  AOffi on  th e  a d r e n a la  

o o r t i s o l - t r e a t e d  r a t a .

0:b»mwi'j'iii 11'I. mwê-âyewri'ix.i**
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Pig# 14

The e f f e c t  o f  lOTE on  t h e  a d re n a lo  o f  

COï*ti s o l - t r e a t e d  r a t a #
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d i f f e r e n e e s g  however^ a r e  e een  i n  th e  c o n c e n t r a t i o n s  

o f  th e s e  o o n a t i tm e n ts*  The MAP c o n te n t  o f  th e  g lan d  

1 b l e a s  th a n  th e  c o n t r o l  v a lu e  i n  b o th  th e  c o r t i s o l -^  

t r e a t e d  g ro u p s  i r r e s p e o t lv ©  o f  w hether  AGEE i i  g iv e n  o r  

n o t ,  BO t h a t  th e  exogenous ACEH does n o t  a p p e a r  to  

p roduce  any h y p e r p l a s i a .  The same p a t t e r n  i s  seen  a la o  

I n  th e  u p ta k e  o f  in t o  DMA g th e  r e l a t i v e  s p e c i f i c  

a c t i v i t y  n o t  Bhovd.ng a:cy s i g n i f i c a n t  d i f f e r e n c e s #  On 

th e  o th e r  hand th e  r e l a t i v e  s p é c i f i é  a c t i v i t y  o f  REAP 1 b 

l e s e  i n  th e  t r e a t e d  g ro u p s  th a n  i n  th e  c o n t r o l  group#

P or IVPgi h o w ev er , th e  value* o f  r e l a t i v e  s p e c i f i c  a c t i v i t y  

i n  th e  t r e a t e d  gxwipB i s  s I g n i f  1 can .tly  g r e a t e r  th a n  th e  

c o n t r o l  v a l u e .

M ain tenance  l e v e l  o f  AGEE.

I t  was o f  i n t e r e s t  to  f i n d  th e  l e v e l  o f  whloh

a f t e r  c u t t i n g  o f f  th e  endogenous su p p ly  w i th  o o r t i s o l ,  

would m a in ta in  th e  r a t  a t  th e  norm al l e v e l .  In  th e  

f o l lo w in g  e x p e r im e n t ,  i n  w hich th e  r a t s  au p p ly  o f  endogenous 

ACEH was c u t  o f f  by a low l e v e l  o f  c o r t i s o l  (5 mgi) f o r

2 d a y s ,  v a r y in g  amoimte o f  AGEH wex^e a d m in is te r e d  f o r

3 deye to  dlecovex'* w hich o f  them would b r i n g  th e  a d r e n a l  

b ack  to  th e  norm al lex^el.

F iv e  g ro u p s  o f  4 r a t s ,  (body w t.  140-160 g* ) were
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g iv e n  5 mg# o o r t i s o l  (H ydro-A dresan) d a l l y  f o r  2 claye# V

For th e  n e x t  3 days  th e  c o r t i e o l  t r e a tm e n t  was c o n t in u e d  ^

and f o u r  o f  th e  5 groupe r e c e iv e d  r e s p e c t i v e l y  2 ,  3 ,  § and 

5 mg# A o th a r -g e l  p e r  day# The c o n t r o l  va3,uee a re  th e  

same a s  i n  T ab le  17 s in c e  th e  an im a ls  I n  t h i s  ex p e rim en t 

w ere o f  e lm lla .r  body w eigh t*  The a n im a ls  wore k i l l e d  

on th e  6 th  day and a n a ly s e s  were c a r r i e d  o u t  on th e  p a i r  

o f  glanda, from each  anim al#

The r e s u l t s  which a r e  shown i n  T ab le  21 i n d i c a t e  

t h a t  a t  th e  2 mg* l e v e l  o f  ACEH th e  g la n d s  do n o t  

r e c o v e r  s u f f i c i e n t l y  from th e  s u p p r e s s iv e  a c t i o n  o f  

o o r t i s o l .  The s u p p r e s s io n ,  how ever, l a  c o m p le te ly  

r e v e r s e d  by a d m i n i s t r a t i o n  o f  3-5 mg* o f  AO TE pex* day*

T here  a p p e a r s  to  be no g r e a t e r  r e s p o n s e  to  5 mg* th a n

i e  shown f o r  3 m g . , s in c e  t h e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e e

betw een  th e  g ro u p s  r e c e i v i n g  3 ,  4 o r  5 mg* Hence i t

was d e c id e d  to  choose t3ae 4 mg* l e v e l  o f  AOTH a s  th e

norm al m a in ten a n ce  dose  and to  giïsre th e  c o n t r o l  group

i n  th e  n e x t  e x p e r im e n t 4 mg* A o th a r -g e l  d a i l y  a f t e r

I n i t i a l  o o r t i s o l  su p p re s s io n *

Four g ro u p s  o f  12 r a t a  (body wt# 130-150 g#) were 

g iv e n  5 mg* eox’t i s o l  (HydrO'«^Adresan) d a i l y  f o r  2 d a y s .  

T h e r e a f t e r  th e y  r e c e iv e d  A cthar-ge3. i n  a d d i t i o n  to  th e  

o o r t i s o l .  The c o n t r o l  group r e c e iv e d  4 mg* a s  m a in ten a n ce
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dose  and th e  o t h e r  g roupa  5? 10 and 15 mg. AOTH i n

ex o e ss  o f  t h l e . d o a e ,  The AGEE a d m i n i s t r a t i o n  was

c o n t in u e d  f o r  3 days and on th e  n e x t  day th e  r a t a  w ere

k i l l e d  2 h o u rs  a f t e r  r e c e i v i n g  an i n j e c t i o n  o f  500 ;ao 
*5P A nalyeee  were done on 6 p o o led  g la n d s  from  3 

an im a le  o f  each  group and the  r e s u l t s  a r e  g iv e n  i n  

T a b le s  22 and 23 .

The g la n d  w e ig h t shows a c o n t in u a l  i n c r e a s e  w ith  

in c r e a s i n g  am ounts o f  AOEH a d m in i s t e r e d ,  accom panied  

a l s o  by a  co n c o m ita n t  i n c r e a s e  i n  th e  am ounts o f  h f  

and BMP w i th o u t ,  how ever, any change i n  th e  c o n c e n t r a t i o n  

o f  th e s e  s u b s ta n c e s  « The amount o f  DIAP does n o t  show 

any i n c r e a s e ,  a l th o u g h  th e  u p ta k e  o f  ^ shows a  s l i g h t  ‘ 

i n c r e a s e  i n  th e  g roups  r e c e i v i n g  10 and 15 mg. AGTH above 

th e  c o n t r o l  g ro u p . The u p ta k e  o f  i n t o  IiP shows no 

s i g n i f i c a n t  ch an g e , w h ile  th e r e  i e  a  d e o re a a e  i n t o  HIAP.

E f f e c t  o f  AQTl on. young r a t s  t r e a t e d  w i th  o o r t i s o l # 

l i a l a  e.t a l^  (1956) have  r e p o r t e d  c o n s id e r a b ly  

i n c r e a s e d  am ounts o f  DBA i n  th e  a d r e n a l s  o f  young W is ta r  

r a t s  w hich had 3?eceivecl v e ry  l a r g e  d o se s  o f  AO TE. I t  

was t h e r e f o r e  deemed d e s i r a b l e  to  s tu d y  w h e th e r  young 

r a t s  from ou:e co lo n y  would re sp o n d  to  AO TE i n  a  s i m i l a r  

fa s h io n *  I t  was d e c id e d  to  examine th e  e f f e c t  o f  th e



Table 22

E f f e c t  o f  ACEH on th e  a d re n a l  g lan d a  o f  r a t s  t r e a t e d

%vlth 003Zti 801

mg. Of AOTE a d m ln is to re d  p e r  day

4 ( c o n t r o l )  9 14 19

w t/2  g la n d s  4 3 .7 - 2 .2 .  .51 .0 -3 ,.8  5 6 .0 - 2 .2  608 -  2 .4
(m g.)

u g /2  g la n d s  7 0 .2 - 1 .9  8 4 .3 - 5 .6  8 6 .2 ^ 4 .6  9 2 .9  -  5 .9
x,i>

P-e/100 mg. 161 - 2 . 5  165 - 3 . 0  154 - 6 . 5  150 -  6 .5

jag/2 g la n d s  2 4 .6 - 0 .6  2 9 .8 ^ 2 .6  3 0 .4 - 0 .8  32*7 -  2 .0
HIAP .

;jîg/lOO mg. 5 6 ,4 - 2 .1  5 3 .2 - 3 .2  5 4 .5 - 2 ,0  5 3 .7  -  1 .9

ttg /2  g la n d s  1 1 .3 - 0 .6  1 2 ,5 - 1 .1  1 0 .9 - 0 .5  1 2 .0  -  0 .4
MAP '

jig /100  mg. 2 5 .9 - 1 .8  2 4 .3 - 0 .8  1 9 .6 ^ 0 .7  1 9 .9  -  0 .7

miP/DNAP 2 .1 8  2 .3 8  2 .7 9  2 .7 3

I.P /M 1P 6 .2 1  6 .75  7 .9 0  7 .7 5

T ab le  23

S p e c i f i c  a c t i v i t i e s  ( r e l a t i v e  to  t i s s u e  in o rg a îa io  p h o sp h a te  

K 10 ) o f  DP, MAP and DBA? from a d r e n a l s  o f  o o r t i s o l - - t r e a t e d  

r a t e  r e o e l v l n g  ACffl
ii3Ba;afa*%yx7̂'̂ r£;<â'!«txy.jijajcütxgr*tTtxÆcraria3t̂.ggrt:<-»ritgrat:tx£0TC4ag!t...iLXĝ^

mg. AGEE a d m in is te r e d  p e r  day

4 ( c o n t r o l )  9 14 19
emtto-.,™tcsbiMmewBto:5KB3iu«=iSitflïïBM=tof«»i.v=i«C8iBTÔ

JiT 3 1 .8 -  0 .6 3 5 .5 A# 4 .8 3 4 .3 V 2 .7 3 4 .6 4 .2

HIAP 2 2 .5 -  1 .4 0 0 .3 1 .0 1 8 .1 + 1 .2 1 6 .1 "h 1 .6

MAP 7 .0 t  0 .8 7 .2 + 0 .6 9 .0 4" 0 .9 9 .1
4"

0 .9
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do 80  l e v e l s  o f  AOTE b e in g  a t o l u i a t e r e d  to  o l d e r  r a t s  and 

a l s o  to  s tu d y  th e  i n c o r p o r a t i o n  o f  P#

Twenty f o u r  young fem a le  a lb in o  r a t s ,  3^4  weeks

o ld  (body wt# 55-^50 g#} were d iv id e d  i n t o  2 g roups  o f

12 each# They were g iv e n  d a i l y  5 mg. c o r t i s o l  (Ilydro*^

A dreean) f o r  2 days# T h e r e a f t e r ,  i n  a d d i t i o n  to  c o r t i s o l ,

th e  c o n t r o l  g roup  r e c e iv e d  d a i l y  4 mg# Aothar*-gol. aa  m a in -

tonanoe  doae and th e  t e a t  g roup  15 mg. ACEH i n  excoes  o f

th e  m a in te n a n c e  d o a e ,  f o r  3 days# On th e  6 th  day  th e
32m im a lB  r e c e i v e d  500 ;uc P and were k i l l e d  2 h o u rs  l a t e r .

S ix  g la n d s  from  3 a n im a ls  o f  each  g roup  were p o o le d  

and an a ly sed #  The r e s u l t s  a r é  shown i n  T a b le s  24 and 

25 .

I t  i e  seen  t h a t  even t h o u #  th e  g land  w e ig h t i n c r e a s e s  

m a rk e d ly  i n  r e s p o n s e  to  ACTE a d m i n i s t r a t i o n ,  th e  c o n s t i t -*  

u e n t s  exam ined show l e s s  s p e c t a c u l a r  i n c r e a s e s  o f  o n ly  

56?Ct 42^  and 15)& f o r  REAP, IP  and DIAP r e s p e c t i v e l y .

The r e l a t i v e l y  s m a l le r  i n c r e a s e s  a r e  l i k e w i s e  r e f l e c t e d  

i n  th e  conGentx’'a t i o n s  which show a  e i g n i f i c a n t  lo w e r in g  

i n  g ro u p s  r e c e i v i n g  l a r g e r  doaee  o f  AOTH.

The r e l a t i v e  s p e c i f i c  a c t i v i t y  o f  MAP i s  s i g n i f i c a n t l y  

i n c r e a s e d ,  w hereas  t h a t  o f  REAP d e c r e a e e s  and no change 

i s  o b se rv e d  i n  th e  c a se  o f  LP.

I t  i s  a p p a r e n t  t h a t  the  r e s p o n s e  i n  young r a t s



T able  24

E f f e c t  o f  AOTH on th e  a d r e n a l s  o f  v e ry  young r a t a  a f t e r  

c o r t i s o l  t r e a tm e n ts

CXÉiratiiKrCT?iCTJ?g?J£ri;t?i3tT.TCqqĝaCTwxcacft3g;jgXgyg-.«na.T7;:x̂tt'nt;.'.i!?iî»a

O o r t i s o l  O o r t i s o l
CZpaiN35-A*» ï . c ^ ^ ' ï A P j w i w . ' ç t P . T BXsvs;

-i" 4 mg# AOTH 19 mg. AOTH ^ ^ In o re a s e
X 100 )sS,7>-»scrt.*fiyitS’es!atar=rjji‘.r!‘miS®iyS5̂^

w t/2  g la n d s  (mg, ) 

p.g/2  g la n d s  

mg.

p.g/100 agi

lag.

1 7 .1 + 0 .7 3 0 .1 0 .8 76

2 8 .2 +
w 2 .6 4 0 ,0 ,t 0 .9 42

165 1 0 .8 133 «%» 2 .5

1 3 .4 +
M. 0 .4 2 0 .9

4"
•m 0 .2 56

7 9 .1 1 .1 69 .3
-,j.

1 .7

7 .1
4* 0 .2 8 .2 +

.A» 0 .4 15

4 2 .1 m» 1 .2 2 7 .1
-1- 0 .6

1 .8 Ê 3 2 . 56Î

3 .9 4 4 .9 2
<g3t::>'ViJgaMŷttA>vt»,tyrp:ĝ‘?î̂;:iiiyyr*.̂X3rn=.J!3r3;aA:gqtt£3a;a>4J=-̂

Table 25

S p é c i f i é  a a t i v i t i e s  ( r e l a t i v e  to  t i s s u e  i n o r g a n ic  p h o sp h a te  

It 10^) o f  lîPg HIAP, and DNAP frora th e  adx^anale o f  v e ry  

jo im g  o o r t i s o l - t r e a t e d  r a t e  r e c e i v i n g  AOTH
g:jyj<atagTaî«OT=arr;s.rweÆ;tt?rjaTca;a nMry!Kzr:apt=Cüz»%j?3

O o r t i s o l  + 4 mg* AOTH O o r t i s o l  + 19
CCTJSiiîKSrs* vhtfpÆi.'.PViiiiiA.AL:

BIAP

T o ta l  r a d i o a c t i v i  
o f  HIAP

U 1  -  1 2 .5

3 7 .7  -  4 .2

1 5 .7  -  1 .1

4 1 .0  -  5 .8

2 4 .3  -  2 .7

2 4 .3  ™ 8 .6

507

xds) X S p e o i f i
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to  th e  do eea  o f  AOTH g iv e n  I s  b e t t e r  th a n  t h a t  o b ta in e d

i l l  m a tu re  r a t s ,  b u t  i e  a t i l l  n o t  b o  g&jaat a s  t h a t

r e p o r t e d  by F iaJ.a  e t  a l .  (1 9 5 6 ) .  I t  w as , t h e r e f o r e ,

deo idod  to  c a r r y  o u t  an ex p e r im e n t g iv i n g  v e ry  l a r g e

doae© o f  ACTE s i m i l a r  to  'Wioae g iv e n  by th e s e  woxlœx’s .

Four r a t s ,  5 -4  weeks o ld  (body w t. 35*^50 g . )  were

used  i l l  t h i s  e:^q)eriment. Two a c te d  a s  c o n t r o l s  emd were

g iv e n  0.9S^ s a l i n e  i n j e c t i o n s .  l a c h  o f  th e  o t h e r  two

r e c e iv e d  75 mg. A o th a r -g e l  d a i l y .  The r a t s  showed a

s e v e re  r e a c t io n  to  th e  h i #  dose o f  ACTE a d m in is te r e d

and on  th e  4 th  day one o f  th e  r a t a ,  w hich had by th e n
32r e c e iv e d  225 mg. AOTH, was g iv e n  150 uo P and was

killed 2 hours later, am i t  was Buffering from severe
d iaa ’̂ rhoea w i th  haemorrhage a from n o se  and e y e s ,  t o g e t h e r

w i th  a  d i s t e n d e d  abdomen. T rea tm en t was c o n t in u e d  f o r

th e  o t h e r  r a t  i n  an a t t e m p t  to  g iv e  a  t o t a l  o f  450 mg.

AOTH. T h is  r a t ,  how ev er, d ie d  a f t e r  5 d a y s  when i t  had

r e c e iv e d  375 mg. AOTH. The glezuls from  th e  dead  r a t

w ere  ©Aso removed and a n a ly s e d .  The c o n t r o l  r a t s
32r e c e iv e d  150 ;ao ' P 2 hom 'S b e fo re  k i l l i n g .  The r e s u l t s  

a r e  Bliowh i n  T a b le s  26 , 27 and 28 a s  w e l l  a s  i n  th e  formi 

o f  a  h is to g ra m  i n  F ig .  15*

As compared w ith  th e  c o n t r o l  anlm ails r a t  1 shows



ï a b l e  26

B f f e o t  o f  v e r y  l a r g e  d o s e s  o f  àOTE on yoving r a t s

C o n tro l  ACTE-t r e a t e d

r a t  1 r a t  2
tK%3A1«L»̂y/*%tC!c33;f>ï̂t<Ns»aTi#.***AîMr&*Vfs0r'CUt5(AVfJ%'$3:r%<Æ%k:z%K̂.AkWm%%k"#A3̂

DP

MAP

P r .E

g l a n d s  (aig. ) 1 9 . 4 5 1 , 0 5 7 . 4

p.g^2 g l a n d s 3 1 .6 5 3 , 0 4 4 . 0

j ig / lO O  rag. 1 6 2 1 0 4 , 7 7 6 . 6

p s / 2 g l a n d s 1 3 , 0 3 4 , 5 2 9 . 8

;jig/lOO Bîg» 6 6 67 51

p.g/2  g l a n d s 8 , 0 1 1 . 7 1 0 . 8

}xg/lOO mgt 4 0 . 6 2 2 . 8 1 8 . 8

p.g/2  g l a n d s 3 0 5 7 4 0 8 6 0

;ag/lO O  ing. 1 5 4 0 1 4 5 0 1 5 0 0

'DM P 1 . 6 2 8 . 9 5 2 . 7 6

ÏAÏ> 3 , 9 5 4 . 5 3 4 . 0 7

(a )  S a c r i f i c e d  on th e  4 th  d a j  a f t e r  r e o e i v i n g  225 mg® AOTH* 

B led  a f t e r  r e c e i v i n g  a  t o t a l  o f  375 Big*



Sable 27

S p e c i f i c  a c t ! T i t l e s  ( r e l a t i v e  to in o r g a n ic  phosphate
%

X 10 ) o f  LP, HEAP and BBAP from a d r e n a l s  oljyoim g  r a t a  

r e c e i v i n g  v e ry  l a r g e  d o se s  o f  AOEÏÏ*

AOTH-treat eel 
C ontrol ( r a t  1 )

m  102 23

EÏÏAP 58 12

MAP 3 .8  1 1 .8

Table 28

A n a ly t ic a l  v a lu e s  i p g / 2  g lan d s) from Table 26 ex p rsssed  

a s  p ercen ta g e  in o r e a se s  o ver  the o o n tr o l v a lu e s .

r a t  1 r a t  2

gl8.në. w t, 163 196
IP 68 39

SNAP 165 129

DNAP 46 35

E r l  142 182



Pig# 15

The e f f e c t  o f  l a r g e  d o se s  o f  AOTH ob th e  

a d r e n a l  a o f  Im m ature r a te #
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g r e a t  respoiaBe to  th e  h i ^  âoee o f  AOÏH a c to in is te re t l  ,̂aa

in d io a te d  by th e  isaoreaa© i n  g land  w e ig h t  (1635^), which
'■ \

l a  r e f l e c t e d  i n  s i m i l a r  in c r e a s e  a i n  HIAP and i n  P r l :  

( 1 6 5 ^ and 142f> r e s p e c t i v e l y ) .  However, th e  in o r e a s e   ̂

i n  th e  am onnts o f  MAP and o f  LP i s  n o t  ©0 g r e a t  and ,
\

hence  th e  o o n c e n t r a t lo n  o f  th e s e  two s u b s ta n c e s  ©hôWs à  

s u b s t a n t i a l  lo w e r in g ,  The r e l a t i v e  s p e c i f i c  activity o f  

MAP shows a  s i g n i f i c a n t  in c r e a s e  w hereas  th e  a c t i v i t i e s  

o f  MAP and HP a r e  c o n s id e ra b ly  lo w e re d .

I t  i s  intere©,jfcing to  n o te  how ever, t h a t  i n  th e  case  

o f  r a t  2 p which d ie d  d u r in g  t r e a tm e n t ,  even  though  th e  

g lan d  w e ig h t  i s  much l a r g e r  th a n  t h a t  o f  r a t  I  which 

a l s o  r e c e iv e d  AO IB, t h i s  in c r e a s e  io  n o t  r e f l e c t e d  i n  

o th e r  c o n s t i t u e n t s  s in c e  th e  amount© o f  IP  and MAP a re  

c o n s id e ra b ly  lo w er  th a n  i n  th e  A O $H -treated r a t  which 

s u r v iv e d ,  and even th e  amount o f  MAP i s  s l i ^ t l y  reduced#



S ec t io n  3.

$k© A c tio n  o f  AOfH on B orm al, 

A drenal© ctom ised  and S c o r b u t i c  

H u in e a -p ig s ,



I V

ftuinea-^pi^In th e  f o l lo w in g  experim ent©  d e o o r ib e d  i n  t h i s

a n im a le  f o r  work oxi th e  a d re n a l  g la n d s  a ln o o  th e y  a r e
\

more d i f f i c u l t  to  d e a l  w ith  iiian r a t e  mid a r e  aleo\^more 

e a s i l y  s u b j e c t  to  s t r e s s .  However, i n  v i w  o f  theV

f a c t  t h a t  th e y  have  l a r g e r  a d r e n a l  g la n d s  r e l a t i v e  ^
'f; ■

body w e ig h t  th a n  r a t a  and a lso  b e c a u se  t h e i r  g la n d a  '
\

re sp o n d  b e t t e r  to  a d m i n i s t r a t i o n  o f  AOŜ H and to  % tre s a f# ^  

s t i m u l i  th e y  a r e  i n  some ways p e o u l i s t r ly  s u i t e d  to  th e  

s tu d y  o f  a d r e n a l  p h y s io lo g y .  In  some ty p e s  o f  e x p e r im e n ts  X:-; 

such a s  th o s e  in v o lv in g  a s c o r b ic  a c id  d e f i c i e n c y  where
• . it

r a t s  can n o t be u sed  b e c a u se  o f  t h e i r  a b i l i t y  to  eynthesigse !

t h i s  substanceB  g u in e a - p ig s  a r e  th e  o b v io u s  c h o ic e ,  
t h i s  su b s ta n c e g  g u in e a - p ig s  a r e  th e  o b v io u s  c h o ic e ..̂«4. w <»», -sr !*• ><•*%,« w »? w VI*.!#.. vn> Ik' W V.i' •!< *ji» W.W* W vr>>'»l> «kf W w WWW Wl Ml 'w W «I IfiAw

h ig h  0 one e n t r â t ! on o f  a s c o r b ic  a c id  i n  th e  a d r e n a l  c o r t e x .

In  th e  f o l lo w in g  experim ent©  d e s c r ib e d  i n  t h i s  s e c t i o n  

an i n v e s t i g a t i o n  h a s  b een  made o f  th e  p o s s i b l e  u se  o f  

a d r e n o c è r t i c o B t e r o id e  such a s  c o r t i s o n e  and c o r t i s o l  to  

c o n t r o l  th e  endogenous AGIE i n  g u in e a -p ig s ^  o f  th e  e f f e c t  

o f  u n i l a t e r a l  a d re n a le c to m y  on th e  n u c l e i c  a c id  m etab o lism  

i n  th e  re m a in in g  g la n d  w i th  and w i th o u t  exogenous AOfil, 

and o f  th e  e f f e c t  o f  a s c o r b ic  a c id  d e f i c i e n c y  on a d re n a l  

n u c l e i c  a c id  m e ta b o lism .



E x p é r im e n ta l .

U n i l a t e r a l  ad re n a le c to m y  was c a r r i e d  o u t  u n d e r  

e t h e r  a n a e s t h e s i a  u s in g  th e  %?entral a p p ro a c h ,  th e  l e f t  

g land  b e in g  removed a t  o p e r a t io n .

In  th e  a a c o r h lc  a c id  d e f i c i e n c y  e^cperimentB th e  

a n im a ls  were g iv e n  a d i e t  c o n s i s t i n g  o f  e q u a l  p a r t e  o f  

b ra n  and o a t s ,  Ih e  c o n t r o l  a n im a ls  i n  th e s e  o a se s  were 

g iv e n  th e  same d i e t  h u t  r e c e iv e d  a supp lem en t o f  10 mg. 

a s c o r h i c  a c id  d a i l y  p ro v id e d  a s  a  C ^/v) s o l u t i o n  which 

was g iv e n  o r a l l y  'by moans o f  a t e a t  p i p e t t e .  The a n im a ls  

were w eighed every  3 -4  d a y s ,  and th e  d i e t  was c o n t in u e d  

u n t i l  th e tfe a t  group showed s e v e re  d e f i c i e n c y  s ig n s  such a s  

s te a d y  l o s s  o f  hooy haem orrhag ic  j o i n t s ,  e t c .

I n  th e  experiinontB  d e s ig n e d  to  stippreBS th e  endogenous 

ACTE, i t  was d e c id e d  to u se  a  c o r t i o o - s t e r o i d  i n  view  o f  

th e  r e s u l t s  which had been  o b ta in e d  w ith  r a . ta  u s in g  

c o r t i a o l .  I n  o r d e r  to  d i s c o v e r  w h e th e r  o t h e r  c o r t i c a l  

h o rao n ea  were a l s o  e f f e c t i v e , u se  was made o f  c o r t i s o n e  

w hich  i s  known to  he a  h i o l o g i d a l  d e r i v a t i v e  o f  c o r t i s o l .

An i n i t i a l  e x p e r im e n t was c a r r i e d  o u t  w i th  two 

g ro u p s  o f  3 g u in e a - p ig s  (body wt* 24-0^260 g . ) .  flie  

c o n t r o l  group r e c e iv e d  s a l i n e  i n j e c t i o n s  and th e

t e s t  group a d a i l y  dose  o f  10 mg* c o r t i s o n e  f o r  3 d a y s .

Each an im al was g iv e n  500 jao "P on th e  4 th  day and



k i l l e d  2 hour© l a t e r *  S in c e  no s i g n i f i c a n t  changea

were o b se rv e d  i n  t h i s  e x p e r im e n t ,  a  f u r t h e r  ex p e r im e n t

i n c lu d in g  b an im al a i n  each group  emd d e s ig n e d  on

s i m i l a r  line©  was c a r r i e d  out* f h e  a n im a ls  u se d  i n

t h i s  second e x p e r im e n t  w ere r a t h e r  l a r g e r  (body wt*

440-460 g*)* Ih e  a n a ly s e s  were c a r r i e d  o u t  on th e  p a i r

o f  g la n d s  fi'om each  a n m a l*

th e  r e s u l t s  o f  b o th  e x p e r im e n ts  a r e  g iv e n  i n  f a b l e

29 and 30 and from  th e s e  i t  i e  a p p a re n t  t h a t  a d m i n i s t r a t i o n

o f  c o r t i s o n e  to  g u in e a - p ig s  a t  th e  l e v e l  u se d  i n  ou r

e x p e r im e n ts  does  n o t  b r i n g  ab o u t any s i g n i f i c a n t  changes

e i t h e r  i n  g la n d  w e ig h t  o r  i n  th e  c o n s t i t u e n t s  measured*
32The i n c o r p o r a t i o n  o f  P in t o  any o f  th e  f r a c t i o n s ,

IiP, MAP o r  PlAP i s  t o t a l l y  u n a f f e c t e d  by th e  a d m in is t r e . t io n  

o f  c o r t i s o n e *

Bymington and D avidson  (1956) have s t u d i e d  th e  

e f f e c t  o f  a  two s t a g e  b i l a t e r a l  ad ren a leo to ray  i n  human 

c a s e s  : w h e re , a f t e r  th e  rem oval o f  th e  f i r s t  g la n d ,  some 

tim e  i s  a l lo w e d  f o r  th e  second g la n d  to  r e c o v e r  from th e  

e f f e c t s  o f  th e  o p e r a t i o n  and th e n  a d m in i s t e r e d ,  i n

re s p o n s e  to  which th e  g lan d  u n d e rg o es  s i g n i f i c a n t  changes* 

fh e  second g lan d  i© s u b s e q u e n t ly  rem oved, and an  a n a l y s i s  

o f  th e  two g la n d s  shows th e  d i f f e r e n c e s  t h a t  have been



E f f e c t  o f  c o r t i s o n e  a d m i n i s t r a t i o n  on th e  g u in e a - p ig  

a d r e n a l  g la n d .

« ''rrT4"X'%n-_-TrrT̂:"'Vl

5XBt# Eo. c o n t r o l o o r t i 8 0n e - t r e  a t e d

w t/2  g la n d s  (mg)

6%/ 2 ^

p>g/2 g la n d e

p g /2  g

1 130 i 4 .5 140 4*w 6 .0

g 220 i 16 207 4*## 23

3. 208 t 7 .7 204 8 ,0

2 343 - 25 320
uju#

40

1 I S I  - 5 146 4* 1 .5

a 156 t 2 .5 153
4**

3 .2

3. 63 i 2 .1 65 1 .9

2 94 • 4” 8 .0 90
-J.

11

1 48 1 0 .2 47 "h 2 .8

2 43 -■ 0 .9 43 4"W» 1 .2

1 30 t 2 .6 36 2 .3

2 45 ~ 3 .5 48 4 .7

1 25 " 1 .3 26 i' 2 .2

2 21 i 0 .4 23 0 .8

1 2,12 i 1 . '82

2 2 .0 7 1 . 86

1 6.97? 5. 69

2 7 .5 4 6 . 54
iyïlTyyi55SSStiïow'itrxt̂AWirtt5c1te5:f(5ttttdï5tUti5b3a*£»t*!iVAi'<bji#ntfiï,t*5TtTSt!:ï̂

-Vf üîhe mmiber o f  a n im a ls  i n  each  group i n  oxperrLments 

1 and 2 i s  3 and 6 r e s p e c t i v e l y .
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b ro u g h t  ab o u t i n  th e  second g land  by th e  a d m i n i s t r a t i o n  

o f  A GTE. Thu© th e  f i r s t  g land  from th e  BUbjeot s e rv e s  

ae  a  o o n t r o l  f o r  th e  second g la n d .  I t  wae d e c id e d  to  

fo l lo w  t h i s  p ro c e d u re ,  and s tu d y  th e  e f f e c t  o f  u n i l a t e r a l  

a d re n a le c to m y  i n  th e  g u in e a - p ig  on th e  m e tab o lism  o f  th e  

r  em a in in g  g l  and «

In  th e  g u in e a - p ig s ,  how ever, th e  two a d r e n a l  g la n d s  

a r e  n o t  o f  th e  saroe © i^e, th e  l e f t  g lan d  b e in g  

significantly b ig g e r  th a n  th e  r i g h t  (K ojim a, 1928) , and 

I t  i s  u s u a l l y  assumed t h a t  no f u n c t i o n a l  s i g n i f i o a n c a  can 

be  a t t r i b u t e d  to  t h i s  d i f f e r e n c e  ( J o n e s > 1957)* I t  vms, 

how ever, d e s i r a b l e  to  e s t a b l i s h  t h a t  th e  W t a l  amount 

o f  n u c l e i c  a c id  i n  th e  two g la n d s  was d i r e c t l y  p r o p o r t i o n a l
3p

to  th e  g land  w e ig h t and t h a t  th e  i n c o r p o r a t i o n  o f  P and 

th e  a c t i o n  o f  AOTH were s im i la r*

The g u in e a - p ig s  u sed  v a r i e d  w id e ly  i n  body w e ig h t 

(300-750 g* ) and wex’e d iv id e d  in to  two g roupe  o f  

c o r re s p o n d in g  in d i v i d u a l  w eigh ts#  The c o n t r o l  group was 

u n t r e a t e d  and th e  t e s t  group r e c e iv e d  d a i l y  10 mg* 

A o th a r -g e l  f o r  3 days# On th e  4 th  d#y 500 jixo P was 

a d m in is te r e d  to  each  an im al 2 h o u rs  p r i o r  to  M i l l i n g .

The r i g h t  and th e  l e f t  a d r e n a l  g lan d a  from each  anim al were 

weighed and a n a ly s e d  s e p a r a te ly *  The r e s u l t s  a r e  shown 

i n  Table© 3 1 , 32 and 33#



fabl© 30

E f f e c t  o f  O o r t is o n e  a d m i n i s t r a t i o n  on th e  g u in e a - p ig  

a d r e n a l  g la n d

S p é c i f i e  A o t iv i t i o B
%

( r e l a t i v e  to  t i s s u e  in o r g a n ic  p h o sp h a te  x 10*^)
ei«»eiuetaisït»»:t:;i«niM«E3a*.T^«;[tï»;j«ïw*’ïtp-T#faatcKEXd!ïBmjtïjW(rtaastaMii(ri3aaawitwïsTO3a*^^

E z p t .  Ho. C o n tro l Go r t i  e o n - t r e a t e d
uv»4!jt?fAteM̂iy.fe?jmiaagî ?.aeayr.e::«iaar-»rj::ïLtgs:,,cwjtyy.i!aiy‘.y»T.<tTAf3̂^

m
1 1 1 .2 4" 1 .8 1 0 ,5 + 0 .9

2 1 8 .0 -h 2 .0 1 4 .0 +
«W 2 .8

1 1 2 .1 i" 1 .6 1 0 .1 *■** 0 .7

2 1 3 .4 k 2 .1 1 4 .8 -Î-*m 1 .6

1 1 .8 i' 0 .2 2 .1 "4»
0 .4

2 6 .1 4" 1 .0 7 .6 1 .4
!/̂ î*!csTir «7cnjt»î3«aattrt-

Table 31
O om position  o f  th e  i n d i v i d u a l  a d r e n a l  glemd i n  th e  g u in e a - p ig  
b e f o r e  and  a f t e r  AGTIf a d m in is t r a i t  io n .

C o n tro l A 0 TE-t r e a t e d

g î â ( E )  g ia n l ( L )  T  ^  g l Ê â ( E )  g î i î â ( 3 : , r # * ^ Q ®

w t. (m g .) 106 121 1 4 .2 1 4 1 .3 1 6 1 .8 1 4 .6

LP (;ag. ) 192 208 8 .3 2 3 4 .7 2 42 .7 3 .5

H'MP (?Ag. )4 3 .2 50 1 5 .8 80 9 1 .7 1 4 .6

DBA? (M 6 .)2 0 .5 2 4 .4 19 2 3 .3 28 20

HHAP/MAP 2 .1 1 2 .0 5 3 .4 4 3 .2 8

LP/jDSAE 9 .3 7 8 .5 2 1 0 .1 8 .6 7
eL\'îftd̂rTiirr5lïi,xtia3Hŷix:qseîu>ity7r3Ŝ'.i5s$iÉîMr»t»jya4it5!ttotiStWTrpî^

( l o t o s  Each number i n  th e  t a b l e  i s  th e  mean o f  4 v a lu e s )
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The w e ig h t  o f  th e  g lan d  and th e  le v e l©  o f  th e  

ô o n s t i t u e n t e  m e a su re d , i . e # ,  LP, EIAP and DIAP a r e  

s i g n i f i c a n t l y  s m a l le r  i n  th e  r i g h t  g la n d  th a n  i n  th e  

ea se  o f  th e  l e f t  g land* \7hen th e s e  d i f f é r e n c e s  a r e  

e x p re s s e d  a s  th e  .p e rcen tag e  exoesB o f  th e  l e f t  gland, 

o v e r  th e  r i g h t  g l a n d % 100) th e r e  i s  a  15-20?S excesB 

i n  w eightB  jHHAP and OTAP* The I P ,  however^ d oes  n o t  show 

#.±B l a r g e  d i f f e r e n c e *  Those d i f f e r e n c e s  a r e  n o t  

o b s e r v a b le  when e x p re s s e d  a s  c o n c e n t r a t i o n s  p e r  100 mg*
7? o

w e ig h t  o f  t i s s u e  (T ab le  32) and th e  u p ta k e  of"'' P I n to  th e  

r i g h t  and th e  l e f t  g la n d  i s  seen  to  be th e  same a s  shown 

by th e  r e l a t i v e  s p e c i f i c  a o t i v i t i e s  o f  th e  I P ,  HMAP and 

MAP*

T re a tm e n t w i th  AOTE In o reaaeB  th e  s i s e  o f  b o th  th e

g la n d s  to  th e  same e x t e n t  so t h a t  th e  p e r c e n ta g e  exoesB 
Xi—P. X 3.00) c o n t in u e s  to  be th e  same, e x c e p t  i n  th e  ease  

o f  IiP w hich te n d s  to  d e c r e a s e  below  thcj norm al va lue*  The 

c o n c e n t r a t i o n s  o f  th e  c o n s t i t u e n t s  f o r  th e  r i g h t  and l e f t  

g la n d s  are a g a in  th e  same, t h o u ^  d i f f e r e n t  from  norma,! 

v a lu e s*  The r e l a t i v e  s p é c i f i e  a o t i v i t i e B  do n o t  sho?/ 

d i f f e r e n c e s  be tw een  th e  two g lands*

I t  i a  thex'^efore j u s t i f i a b l e  i n  th e  oaee o f  th e  

guinea.-%)ig to  a d o p t  th e  procedux*e d e s c r ib e d  by Bymington 

and D avidson  and to  o b t a i n  th e  c o n t r o l  and t e s t  g la n d s



T able  52

C om position  o f  th e  r i g h t  and l e f t  a d re n a l  g la n d s  o f  

g u in e a - p ig s ,  b e f o r e  and a f t e r  AGTE a d m i n i s t r a t i o n ,  

expTOBsed ae  o o n o e n t r a t io n  p e r  100 mg# t i s s u e *

Oon-fcrol AGÏK"* t r e a t e d
H I. R L

caÆîsyuw<g:rt*te»*ia>i»TT̂aPaTtc.̂T̂*aîatfyyra*îr:&x=gaaaÆV'»̂yjotw;<trnrtï>:gy'WafXT3R’‘tyT̂yÆg

ïiP (n g , ) 182 + 0 .6 176 - 3 .5 167 ■}■
3 .1 158 L 8 .5

REAP (Mg.) 4 1 .4
+
mm 1 .3 4 3 .5 - 1 .2 58 ,9 4*

2 .9 55 .3 - 2 .9

DEAR (m s . ) 1 9 .8 4" 0 .7 2 1 .5 “ 1 .2 1 7 ,5 4‘
*# 1 .3 1 8 .2

«J-
1 .4

*g|| PE:-# WRPTWAM#SCtT.;4;KÆa*Lr«WW%«'t*«T37#AU3K94ek̂^

T ab le  35 

S p é c i f i e  A o t l T i t i e s  

( r e l a t i v e  to  t i s s u e  in o r g a n ic  p h o sp h a te  x  10^) 

o f  LP, REAP, and MAP from th e  r i g h t  and l e f t  ad rena ,l gland© ■- 

o f  g u in e a - p ig s  b e f o r e  and a , f te r  AOTE a d m in i s t r a t io n *  {
«»!îij?îwi-e35CTi«M.(ras»ÆwiMiWf™iawirjiœ»cc=><̂,jrï»r.T3«ioîra»j*is*ttf3Tt.T<ît3ÿ*:ïT.irwaM£5«:*i-JtïJ<̂

C o n tr o l  AG03H—tz 's a te d
E 1  R I,

ÎIP 8 .2 2 .6 7 .4 0 .4 1 4 .0 2 .0 1 3 .4 1 . 0
1 1 .6 *M 1 .2 1 3 .6 4"*# 2 .0 1 5 .9 'h 3 .0 1 6 .7

4,
**. 1 . 2

4*6
..J.

0 .1 4 .3
-j*

0 .1 1 0 .7 4 1 .0 1 1 .3 0 . 5



I

from th e  same an im al by rem oving th e  a d r e n a l s  i n  two

o p e ra t io n © , D uring  th e  f i r s t  s ta g e  th e  l a r g e r  o f

th e  two g la n d s  1 *0 , the  l e f t  one i a  removed and th e  

r i g h t  g lan d  o b ta in e d  vdien th e  an im al i s  k i l l e d  some

day© l a t e r *  D uring  th e  p o a t - d p e r a t i v e  p e r io d  eom.e

o f  th e  anim alB r e c e iv e d  AGTH and in  each  c a se  th e  

r é s u l t a  o f  oom penaatory  h y p e r t ro p h y  p lu s  AOTE o r  

com pensa to ry  h y p e r t ro p h y  a lo n e  én  th e  r i g h t  g lan d  eo u ld  

be compared w i th  th o s e  f o r  th e  c o r re s p o n d in g  norm al 

l e f t  gland*

Due to  th e  m a jo r  n a tu r e  o f  the su i 'g e ry  in v o lv e d  and 

th e  h ig h  m o r t a l i t y  among th e  opere/fced a n im a ls  and a l s o  

b e w u s e  th e  u se  o f  P i n  t h i s  typo o f  ex p e r im e n t l a  

p r e c lu d e d ,  th e s e  s t u d i e s  were n o t  p u rsu e d  lo n g  enough 

to  y i e l d  a r e p r e s e n t a t i v e  s e t  o f  d a t a .  However, 

such  r e s u l t s  a s  were o b ta in e d  a re  o f  some i n t e r e s t  and 

a r e  shown i n  T ab le s  34 and 35#

Anim&tl 1 was a llo w ed  to  reoovm? fore 3 days a f t e r  

rem oval o f  th e  l e f t  g lan d  and r e c e iv e d  no AGTEg so t h a t  

any in c r e a s e  o h se rv e d  i n  t h i s  oaee r e p r e e m i t s  oom peneatory 

hypex"trophy# Animal 2 was a ls o  a3.1owed a  p o s t-* o p e ra t iv e

re c o v e ry  p e r io d  o f  3 days b u t  r e c e iv e d  d ia ling  t h i s  

p e r io d  in t r a m u s c u la r  i n j e c t i o n s  o f  10 mg* A o th a r -g e l  

p e r  clay# The re m a in in g  group o f  3 a n im a ls  was a l lo w ed



Table 34

E f f e c t  o f  w i l l a t e r a l  ad ren a leo to m y  i n  g u in e a - p ig  on th e  

m e tab o lism  o f  th e  re m a in in g  a d re n a l  g la n d ,  w i th  and 

w i th o u t  ACTE a d m in is te r e d  p o a t - o p e r a t iv e ly #

Com parison o f  g lan d  w e ig h ta .

Animal I g t ^ g la n d  g ^ h t ^ | la n d  ^ ig g  ireatm ent and remarks

r s o o v e ry  fo r)o o m p e a s -
1 133 1 5 6  1 7 . 2  3 d ay s  no ) s t o r y

AGITH j  h y p e r­
tro p h y

re c o v e ry  f o r
2 101 179 77 3 d ay s  4

AOÎH

3 136 217 60 reo o iro ry  f o r

4 163 295 8 1 1 73 7 d ay s  + 3

5 78 140 79 J clays AGÏÏH

Table 55
E f f e c t  o f  u n i l a t e r a l  adrenalectom y In  th e  g u in ea -p ig  on the  
metaholiaiE o f  th e  rem ain ing  g land , w ith  and w ithou t AOTH 
adm in i b te re d  po b t - o p e r a t i v e l y «
The t o t a l  amount o f  th e  c o n s t i t u e n t  i n  th e  r i g h t  g lan d  i a  
e x p re s s e d  aa  p e r c e n ta g e  ine reaa©  o v e r  th e  c o r re s p o n d in g  
amount i n  th e  l e f t  g la n d  l#e#  % lOO.

aniraal anim al anim als ^
1 2 5 ,4  & 5 (mean)

20 56 87
tti'jjijr 31 110 103
BIAE 15 27 26
icsm3iitga;agitattiaiaBSoaia3gÆ!agsB3iaiMaw»!i:»taacai::wr4yiratt>ii,riyCT»'Ja3«sa»tt>̂^

Motes For th e  o o n d i t lo n s  o f  t r e a tm e n t  a p p l i c a b l e  to  each  
an im a l see  Table  54)*



to  r e c o v e r  f o r  7 days and th e n  r e c e iv e d  f o r  th e  n e x t  

3 days  10 mgo ACTE d a i l y  b e f o r e  b e in g  k i l l e d  on the  1 1 th  

day*

In  a l l  c a s e s  th e  v a lu e s  o b ta in e d  f o r  th e  r i g h t  g lan d  

a r e  shown a s  th e  p e r c e n t a g e •in c r e a s e  o v e r  th e  o o r re sp o n d ln g  

v a lu e  f o r  th e  l e f t  g lan d  from th e  same a n im a l*

I t  i s  c l e a r  t h a t  even  though th e  l e f t  g lan d  i s  

n o rm a lly  somewhat l a r g e r  th a n  th e  r i g h t  g la n d  n e v e r t h e l e a s  

th e  s i z e  o f  th e  r i g h t  g lan d  i s  I n c r e a s e d  by com pensatory  

h y p e r t ro p h y  f o l lo w in g  e x t i r p a t i o n  o f  th e  l e f t  g land  and 

t h a t  ACTE p ro d u c e s  a c o n s id e r a b le  f u r t h e r  I n c r e a s e  i n  s ig e  

and t h i s  i s  r e f l e c t e d  i n  th e  l e v e l s  o f  th e  c o n s t i t u e n t s  

d e te rm in e d .  The a d m i n i s t r a t i o n  o f  ACTE a f t e r  7 days o f  

' r e c u p e r a t io n  does n o t  b r i n g  ab o u t any g r e a t e r  syn th e  e l s  o f  

REAP and MAP th a n  iÿ e  a d m i n i s t r a t i o n  d o es  d u r in g  th e  

f i r s t  3 clays, b u t  th e  amount o f  LP I n c r e a s e s  to  a  g r e a t e r  

e x te

E x p érim en ta  on aoox’b u t i e  guinea^^pigs*

Aa h as  alxn^ady b een  s t a t e d  In  th e  G en era l I n t r o d u c t io n  

th e  r o l e  o f  a s c o r b i c  a c id  i n  a d r e n o c o r t i c a l  f u n c t io n  i s  

c o n t r a d ic to r y o  I t  was t h e r e f 03?e o f  i n t e r e s t  to  s tu d y  

w h e th e r  t h i s  s u b s ta n c e  p la y e d  any Im portem t r o l e  i n  th e  

n u c l e i c  a n id  m e tab o lism  o f  th e  a d re n a l  g land#

9



I n  a, p r e l im in a r y  ex p e rim en t 6 guine©.-‘p ig 8  were

made s e o r b u t l c  a s  d e s c r ib e d  i n  th e  e x p e r im e n ta l  p a r t

o f  t h i s  seo tio x i,  Three o f  the  an.imalB were g iv e n

10 mg. A o th a r -g e l  d a i l y  f o r  3 days from th e  1 5 th  day o f

f e e d in g  when th e  an im a le  were e x h i b i t i n g  d e f i n i t e  s ig n s

o f  d e f ic ie n c y *  On th e  1 8 th  day a l l  a n im a ls  ?/ere k i l l e d
3P2 h o u rs  a f t e r  b e in g  g iv e n  500 p.o “P . The a n a ly s e s

were c a r r i e d  o u t  on th e  p a i r  o f  g la n d s  froBi each a n im a l.

The r é s u l t é  a r e  g iv e n  i n  T ab le s  36 and 3 7 , and th e  r e s u l t s

o f  th e  s t a t i s t i c a l  a n a l y s i s  to  d e te rm in in g  th e  s ig n i f io a i io e

o f  d i f f e r e n c e s  betw een th e  mean v a lu e s  f o r  th e  d a t a  p e r

p a i r  o f  g la n d s  a re  shown i n  Table 36 «

The s c o r b u t i c  g u in ea--p ig s  respon.cl to  a d m l n l s t r a t i o n

o f  ACTE by showing h ig h ly  s i g n i f i c a n t  d i f f e r e n c e s  i n  g land

w eig h t (P <  0 .0 1 )  and îüiy? (P « 0 . 0 1 )  and s i g n i f i c a n t

d i f f é r e n c e s  i n  LP and MAP ( P <  0 .0 2 )*  L ik ew ise  th e

amounts o f  REAP and LP p e r  c e l l  r e p r e s e n t e d  by th e  
n  Kr A n  t u

r a t i o s  b%AT 8.1 so show i n c r e a s e s  i n  th e  group

r e c e i v i n g  AOIE* The i n c r e a s e s  i n  th e  amount o f  BlAP and
'52OTAP a r e  accom panied by s i g n i f i c a n t  i n c r e a s e s  in  P 

i n c o r p o r a t i o n  as  shown by th e  v a lu e s  f o r  th e  r e l a t i v e  

s p e c i f  i o  a c t i v i t i e s  o f  th e s e  s u b s ta n c e s ,  vhiereas t h a t  

o f  LPj though  h ig h e r  i n  th e  t e x t  group i s  p e rh a p s  n o t  

B ig i i i f i c a a i t .



îatole 36

E f f e c t  o f  AGSH on th e  a d r e n a l s  o f  Scoi*butle g u in e a - p ig s .
rrr*—rr̂ t*— r--'—‘rrnr^—r       '"-r—'-iif— ——n̂ -rm-T -i-' r-n m" TTri-rn̂î iirrvi rmrr̂  i m rri m in i u i#n Tn i#i r nimrii oirn i nr# « niimWm irwimirrrnijwwi

no ACIEH AOaiH

xft/2 g lands (mg. ) 224 t  5 .6 373 -  33

h g /2  g lands 412 -  16 671 -  63
LP

Mg/lOO mg. 184 -  2 .9 178 t  4 .5

Mg/2 g lands 105 -  4 .2 220 -  12
MAP

Mg/lOO mg. 4 6 .7  "  1 .5 5 0 .7  -  0 .8

Mg/2 gland® 4 4 .S 1  0 .6 5 8 .2  -  2 .7
MAP

Mg/lOO ago 1 9 .7  -  0 .5 1 5 .7  -  0 .5

EIAP/S-WAP 2 .3 7 3 .7 8

IP/DM P 9 .32 1 1 .5

Tabla 37

S p é c i f i a  a c t l v i t i a s  (rela/üi^re to  t i a a u e  i i io rg a i i ie  p h o sp h a te  x  

10^) o f  LP, MAP and MAP from th e  a d r e n a l s  o f  BooxAmtio 

g u in e a -p ig s *

n# AUffii AOi'H

LP 13 1 .0 17 -)- 2 .5

BlAP 8 , t
-J.
<*» 0 .2 1 2 .2 *î*

mm 1 .0

MAP 1 .7 mm 0 .5 4 .6 0 .5



Tabl® 38

S t a t l e t i o a l  a n a l y s i s  o f  r e s u l t s  in  T ab le  36;

t e s t s  to  d e te rm in e  th e  s i g n i f i c a n c e  o f  d i f f e r e n c e s  

i n  th e  mean v a lu e s  from g roups  w ith  and w i th o u t  AOTH

D egree o f  v a lu e s  o f  *t* c o r re s p o n d in g  
freedom  found v a lu e s  o f  *p*

Gland w t.  4 4 .3 4  <  0 .0 1

LP 4 4 .0 1  < 0 .0 2

4 7 .1 4  «  0 .0 1

MAP 4 3 .95  < 0 , 0 2

T ab le  39

Ohanges i n  mean body w e ig h ts  ( g ) o f  g d in o a -p ig s  showing 

th e  e f f e c t  o f  d a f i e i e n c y  o f  a4 b o rb io  a c id  w i th  and w ith o u t  

AGTH a d m i n i s t r a t i o n .

s c o r b u t i c  s c o r b u t i c  s c o r b u t i c  s c o r b u t i c
d i e t  -H v i t . 0 (5 )  ̂ d i e t  4- v i t .  d i e t ( 5 )  d i e t  -i- AOTE

c f  ACTH(B) (6 )

I n i t i a l  w t .  481 -  11 490 -  10 480 «31 521 -  22

S t i  d a b  433 -  30 335 -2 5  348 ± 30

WJBHWinB,     in mj, 'W'WMf»i##i,#M ii m'w #'iim#,!,#*!*.!

-îf- The number in  b r a c k e t s  i n d i c a t e s  th e  n o .  o f  a n im a le  i n  

each  g ro u p .



I n  a  second e x p e r im e n t 4 groupa o f  6 gininea^-piga 

(body w t. 450-550 g . )  were ohoson such t h a t  th e  g roups 

c o n s i s t e d  o f  a n im a ls  o f  m atched body w a ig li t .  They were 

a l l  k e p t  on th e  a s o o r b ie  a o id  d e f i c i e n t  d i e t , 2 o f  th e  

g roups  r e c e i v i n g  a  supp lem ent o f  a e o o rb io  a c id  « From 

th e  21a t  day one s o o r b u t io  group and one supp lem en ted  

group r e c e iv e d  10 mg. AOlTî ( o o r t r o p h in - M )  d a i l y  f o r  3 

d a j a  and on th e  2 4 th  d s ij ,  th e  an im a ls  were k i l l e d  2 h o u rs  

a f t e r  §00 pM P p e r  a n im a l .

The mean body w e ig h t  o f  th e  an im a le  i n  each  gTOup, a t  

th e  s t a r t  o f  th e  exper im e n t and on th e  day o f  k i l l i n g ,  i s  

g iv e n  i n  T ab le  3 9 , and th e  a n i : i ly t ic a l  r e s u l t s  i n  T ab les  

40 and 41  ̂ and i n  F ig .  16 . The s t a t i s t i o a l  a n a l y s i s  fox'* 

d e te rm in in g  th e  s i g n i f i c a n c e  o f  d i f f e r e n c e s  i n  th e  mean 

v a lu e s  f o r  g la n d  w e ig h t  and th e  amounts o f  c o n s t i t u e n t s  

p e r  p a i r  o f  g la n d s  i s  g iv en  i n  T ab le  42.

A p a r t  from oonfisnaing  th e  r e s u l t s  o f  th e  p re v io u s  

e x p e r im e n t (T ab le  36) o f  th e  p ronounced  s t i m u l a t i o n  o f  

th e  g la n d  by AOTH i n  e c o r b u t l c  a n im a ls  (Group D i n  t h i s  

e x p e r im e n t ) , th e s e  r é s u l t a  show t h a t  th e  o n s e t  d f  s e v e re  

scu rv y  i t s e l f  te n d s  to  b r in g  abou t an e f f e c t  s i m i l a r  to  

th e  a d m in is tx ’a t i o n  o f  AOTIU The i n o r e Ei.ses i n  g lan d  

w e ig h t ,  lip , REAP and Prh i n  s e o r b u t i c  a n im a ls  I s  o f  

th e  same ordex' o f  m agn itude  a s  i n  th e  A O T l- tre a te d  g ro u p .



T ab le  40

A n a ly t i c a l  value©  f o r  th e  a d re n a l  g la n d s  from th e  g u in e a -p ig a  

whose body w e ig h ts  a r e  g iv e n  i n  T ab le  39*

S c o r b u t i c  d i e t  v i t .  0** S c o r b u t i c  D ie t
-n - t-n n iri n ^MmTtr" rr" r - ' - '  \ r i  i r— —r r r f  d U il i i*’!  ........... . m u  --^ rr-m r-iT iT ir-i—rn-nmrtitTi-inf-mTnTnrm -ifTt-Tnnfiii^Bn iin  >ii[iw *i<<»inrniiiT i>r[i~Mi ri inriii*~^«ii in n w m in in i w i urn nf.tnif^Tw n r u r  «rrn n

no  ACl'H AOOÎH no AOSH AOÏH

w t / 2 g l  and s (mg. ) 193 - 1 4 .6 2 3 9 i l l . 4 243 .5 i  15 3 5 7 i 16

Ug/2 g la n d s 358 i 29 458 i 28 445 i  22 6 2 ? i 35
DP

Ug/lOO mg. 185 - 5 .7 i 9 i i 7 .1 1 8 5 .6 i l  3 .1 1 7 6 .6 - 5 .2

p g /2  glan.de 9 1 . s i 6 .4  1 3 5 .s i 7 .9 1 4 9 .8 i s o ,  2 2 0 e i  17*0
MAP

^g/lOO mg. 4 7 . 3±- •0.9 5 6 .s i 1 .2 6 1 .2 i  3 .4 5 7 .g i  1 .8

p g /2  g la n d s 37. o i 3 .1 3 8 .2 i 3 .0 4 4 .0 i  1 .6 5 0 . l i  2 ,9
DEAP ,

jig/lOO mg. 1 9 .3 i 1 .1 16 . l i 0 .9 1 8 .4 i  1 .4 1 4 . e i  0 .9

t ig /2  g landB 3 . 2 l i 0 .2 7 4 .3 0 i 0 .2 2 4 .1 5 i  0 .2 3  6 .2 4 io .4 7
PrE

iftg/lCO mg. 1 . 6 7 i 0 .0 6 1 .7 9 i 0 .0 6 1 .6 8 i  0 .0 8 , 1 . 8l i o .05

REAP/DEAR 2 .4 6  3 .5 5  3 .4 0  4

9 .6 7  1 2 ,0  1 0 .1 0  1 2 ,5

i«î.wm»ti?W5i?g»>Bgtw*iiwOTnr«caniaWÆW'fie3at»UFt<Æ'qiO!»iiiiwii.imt.iWMaiM»iM.i iiiM im i wHWi »i iw«»wniiimiu w» m ii« w . r  t im. mMrw-###!



ïab le  41

S p é c i f i é  a c t i r i t i e s  ( r e l a t i v e  to  t i s s u e  in o r g a n ic  phosphate
%

X 10 ) f o r  LP, .REAP, and LEAP from th e  a d r e n a l  gland® o f  

g u in e a - p ig s  showing th e  e f f e c t  o f  a s c o r b ic  a c id  d ^ f i o i e n o j  

w i th  and w i th o u t  ACTE a d m in is t r a t io n *

G corhutic d i e t  -'f v i t  C 
no AOÏE + AO'fH

Soorhutio  d i e t
no ACKÎ + AOm

i*h«aTW<’*»aŵn*icMF!ia?ir«tyacTtift:at ic.iii?LBdksrwftwtw ̂n<3Rïtt.'t'.tav̂i*ix3»K»îWKtFWiaîl̂  ̂ a

LP 1 3 .8  « 1 .3

8 .9  -  1 .2  

0

cV #6 1 1 . 6

25 .2  -  2 .0  

2»8 — 0.7

1 3 .9  -  4 .3  2 0 .2  - 1 . 7

1 6 .1  i  1 .7 2 9 .0  - 1 . 9

1 .4  -  0 ,4  2 .8  1 0 .8
f r yrt» fCg<Æg:^rJvpi>yts?yair3rTOM«Me?aatwr»fcrf>>*.-i3twta r %:gO fiCTC'inc>.TW3>g»niag»t-'g3g‘«Tgt>̂  ̂ uptutaïsjwartr-TOstesa^rjsrrfcmMfrrfMWkCïîifj:

T able 42

S t a t i s t i c a l  a n a l y s i s  o f  deita p re s e n te d  In  T ab le  4®; ■!

•t® t e s t a  to  d e te rm in e  th e  e ig n i f io a n o e  o f  d i f f é r e n c e s  

betvman th e  mean v a lu e s  o f  th e  d i f f e r e n t  g roups  f o r  th e  

a c t i o n  o f  AOTl on g u in e a - p ig a  p la c e d  on a s c o r b u t i c  d i e t  

w i th  and w i th o u t  a  supp lem en t o f  a s o o r b ic  aoid*

<îirAW:!yîXfĴ ênîiir3SSiisrfï̂fr‘->r.iîMK>»C»sï'W4!‘C3K««prÆh#»iiMJrtewj:rm'ni*rnTsaw

M easure ig-Group8 D egrees o f  v a lu e  o f  ®t® o o rresp o n d $ n g
t e s t e d  compared freedom  found  v a lu e  o f

CC‘|i@rsT>NT*-'V'ipn’ «w 3L a'r«^ ti'v fM ff»* 'fr'/p rt;t$«*m ccn :rV zcrpM rf*aA%.Rf%p4i?:a3LaÆ*TT;wp^«r*'*^a'WKRm r » * - « t * v v , # i S s t S i ^ # Q » * A i e i 4 a r . i a . | ’X5S iiG rrn tU ^rtriB *2«3R iai A*g»-'.li.a a f tc - !

wt* o f  g lands

AtB

A i d

AtB

BsB

2 .5 1

2.36

7 .6 3

< 0 .0 5

<  0 .0 5

< 0.01 

< 0*01
(axiWiïws™w™T?™n!î3iœ»tettaun«sr«*rÆ-cv,4siaaiiîwir.3iïmî5«̂  ̂ wliri-Eî afieætoætM



Table 42 (oontd#)

m easure
mUV0©‘i
<KCC%%3Kat*SKnK̂

•si-Groups D egrees  o f  v a lu e  o f  ®t® o o r re a p o n d ln g  
eomparacl freedom  fo u M  v a lu e  o f  ®p̂

DP p g /2  glané©

ElAP n g /2  g lam éa

MAP }Àg/2 glané©

P r l  îïig/2 g lm ié a

iAtfaÆtAicrica«̂..raai(;Ætattgmi’??TCK-jq:.tata.';iix:asâ«J3tt3̂v»r,aggysvaÆaiir*tfBt?rTWjy;acgasfriâ̂

AtB 9

AîO 8

AÏD 9

Bs» 10

AtB' 9

AsC S

AsD 9

BsD 10

AtB 9

AsO 8

AsD 9

B t» 10

AtB 9

AtO 8

AjD 9

BïD 10

2 .5 0

2.38

5 .9 3

3 .7

4 .3 5

2 .7 7

6 .4 4

2 .2 0

C 0.05  

< 0.05  

< 0 .0 1  

< 0.01

< 0.01

< 0 .0 5

< 0 .0 1  

abo lît 0 .0 5

0 .1  n o t  s i g n i f i e -
a a t

< 0 . 0 2

0 .2 7  mot s i g n i f i o a n t  

2 ,0  

3 .0 6

1 ,0 1  mot s ig n l f i o e m t

3 .1 8  < 0 .0 1

2 .6 5  < 0 .0 5

5 .6 0  < 0 .0 1

5 .9 9  <  0 .0 1

A

B

0

1)

D i e t  "3- Biipplemont o f  v i ta m in  G
at n

D ie t

D i e t  -I' A O îl.

A oœ



Fig* 16

The e f f e c t  o f  a s o o r b io  a o id  d e f i c i a n o y  am 

AOTH a d m ln lo t r a t i o n  on  t h e  g i i in o a -p ig  a d r e n a l  

g land*

(The v e r t i c a l  l i n e e  on to p  o f  t h e  ooXmnnB sh o v  

th e  o ta n d a rd  e i 'ro r  ) »

«wtraMOĴ î siewiwwttf̂ ewwî iartSiSi
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I

w h ile  th e  im orease  i n  MAP 1$ n o t  s i g n i f i e  a n t ,  The 

o n ly  s i g n i f i c a n t  i n c r e a s e  in  MAP i s  i n  th e  s c o r b u t i c  

group  i^eoe iv ing  AGTH (Group D, P < 0*02)*

The r e l a t i v e  s p é c i f i é  £ ,c t lv i t y  o f  HHAP i n  th e  

s c o r b u t i c  group i a  highex" th a n  i n  th e  c o n t r o l ,  and i n  

th e  two A O T E-treated  g roups i s  v e ry  much h i g h e r ,  t h o u ^  

i n  t h e s e  two g ro u p s  i t  i s  o f  th e  same o r d e r  (Groups B 

and D) i n  s p i t e  o f  th e  enorm ously  in o r e a s e d  amounts 

o f  REAP i n  Group B compared to  Group B. The BM P, w hich .

i n  t h i s  e x p e r im e n t was p u r i f i e d  by io n o p h o r e s ia  on p a p e r ,
3Pshows no in c o r p o r a t i o n  o f  'P i n  th e  c o n t r o l  group and 

among th e  o th e r  g roups which do show i n c o r p o r a t i o n , th e  

AOTE^-treated g roups have h ig h e r  a c t i v i t i e s  th a n  th e  

e o o rb u t io  group* The r e l a t i v e  s p e c i f i c  a c t i v i t y  o f  

DP i s  th e  same f o r  th e  s c o r b u t i c  group a© f o r  th e  c o n t r o l  

g ro u p , and w h ile  b o th  ACTE»-t r e a t e d  g ro u p s  show an in c r e a s e d  

in c o r p o r a t i o n  in to  DP, i n  t h i s  case  , t o o , t h e r e  i s  no 

s i g n i f i c a n t  d i f f e r e n c e  betw een  them*

E f f e c t  o f  c o r t i s o l  on s c o r b u t i c  a n im a ls *

In  viowF o f  th e  o b s e r v a t io n  t h a t  th e  o n s e t  o f  scu rv y  

b r in g s  ab o u t h y p e r t ro p h y  o f  th e  adx^enal g land  i t  v/as 

o f  i n t e r e s t  to  know w h e th e r  the  d e f i c i e n c y  u n d e r  th e  a c u te  

c o n d i t io n s  employed i n  th e s e  expex^iments was I t s e l f  a c t i n g



B5

a s  a  n o n - e p e o l f lo  © tree s  ÿhrough th e  medium o f  th e  

adenohypophysis  c a u s in g  th e  r e l e a s e  o f  endogenous AOTB*

One would eucpect t h a t  i f  t h i s  were th e  case^  th e  

a d m i n i s t r a t i o n  o f  a o o r t i c o i d  to  b lo c k  th e  p i t u i t a r y  r e l e a s e  

o f  AOTB would be e f f e c t i v e  In  p r e v e n t in g  th e  In c re a B e s  

found i n  th e  g land  in  s c o r b u t i c  an im als*

S in ce  i t  was found e a r l i e r  t h a t  c o r t i s o n e  a d m i n i s t r a t i o n  

to  g u in e a - p ig s  d id  n o t  have  any marked e f f e c t  on th e  

eo m p o s it io n  o f  th e  a d r e n a l ,  i t  was d e c id e d  to  u se  c o r t i s o l  

i n s t e a d  s in c e  t h i s  had p roved  e f f e c t i v e  i n  ra t©  and a lso  

to  a d m in i s te r  th e  d ru g  d u r in g  th e  p e r io d  when th e  scu rv y  

was d e v e lo p in g .

Four g ro u p s  o f  6 g u in e a - p ig s  (body wt* 300-400 g#) 

were fe d  as  i n  th e  p re v io u s  experim ent*  From th e  1 0 th  

to  th e  20th. day i n c l u s i v e ,  two o f  th e  g ro u p s ,  one w ith  and 

a n o th e r  w i th o u t  th e  supplem ent o f  a s c o r b i c  a o i d ,  r e c e iv e d  

5 mg* c o r t i s o l  (Hydro-Adx^esan) d a i l y .  A l l  th e  animal© 

were k i l l e d  on th e  2 1 s t  d a y , 2 h o u rs  a f t e r  b e in g  g iv en  

500 ;ae

The i n i t i a l  and f i n a l  mean body w e ig h ts  o f  a n im a ls  

f o r  th e  d i f f e r e n t  (groups a re  g iv en  i n  T ab le  4 3 , and th e  

a n a l y t i c a l  r e s u l t s  i n  T ab les  44 and 45 , a s  w e l l  a s  i n  

Fig* 17* The s t a t i s t i c a l  a n a l y s i s  f o r  d e te rm in in g  th e  

© ^ g n if ica n ce  o f  d i f f e r e n c e s  be tw een  th e  mean v a lu e s  o f



T ab le  43
E f f e c t  o f  e o r t i s o l  on n o m a l  and Bcox*btxtle gulnea^^piga. 

(a )  S/laan body w e ig h ts  o f  an im ale  ( g . )

mom- a o o r M t i  0 a e o r W t i  0

no c o r t i s o l  o o r t i  sol mo ooôtlool o o r t i ^ o l
AuczxcaB# tTH' ■'. wri:wft7.wi‘..'M!

I n i t i a l .  344 -  11 338 -  10 334 -  14 333 -  10

P i n a l  -^21 i  1,7 321 -  12 278 -  13 266 -  11 '

Table 44
E f f e c t  o f  o o r t i a o l  on norm al and e o o r b u t io  g u in e a -p ig © .

(*b) A n a ly t io a l  r e s u l t s .

n o n - s c o r b u t i c  eciirbutio
no oortiBol oortiso l

(A) (B) (0 )iSXnjPtj;iat'SJTi.>giyci:̂x?*M:fitgtgtyÆcgcaa«aMrBi3«»ugTO:aî3>«aa»sg,swiâ

ï7 t/2  g lanaa(m g) 208 î  5 .3 195 -  6 .7 230 -

. .. MS/2'-*glanâs 361 X 7 .0 323 -  8 .2 385 1 1
LP

Mg/lOO mg. 173 -  3 .9
,  I- 

165 1  4 .5 " 16 8 .7 - :
P-g/Z g la n d s 9 9 .3 “ 4 .7 8 7 .2 -  2 .9 I I 6 . 4 X

RSAP
}ig/10Q  mg. 4 7 .3 -  1 .2 4 5 .0 -  1 .4 5 1 . 0 -:

M&/2 g la n d s 4 0 .0 -  0 .1 4 2 .5 -  1 .4 4 3 . oX
BlAP

Mg/lOO rag. 1 9 .5 -  0 .8 2 2 .Oi 1 .1 1 9 . 2±:

ffig/2 g la n d e 3 .5 0 ± 0 .2 3 .0 5 -  0 .0 9 3 .9 9 ^
PX’-l -J*

ag/lO O  Hg. 1 .7 1 - 0 .0 6 1 .5 7 -0 .0 5 1 .6 7 -

m m / W A s 2 .4 7 2 .0 6 2.1

LP/MAP 9 .3 8 7 .6 1 8.!

4» ,

!± <

2 .: 
7 .1 3



ïa to le  45
E f f e c t  o f  c o r t i s o l  on normal and so o rb u tio  g u in e a -p ig s

(o ) S p e c if ic  a c t i v i t i e s  ( r e la t i v e  to t i s s u e  in o rg a n ic
%

p h o e p h a te  % 10"^)

mawt i "mm'viT -tt* v >

n o n -sco r b u tio
no c o r t i s o l

rh:ap

DMA?

17 .1  -  2 .3

14 .4  -  1 .0  

0

c o r t i s o l

21.4 -  2 .2

15 .4  -  2 .3  

0

sc o r b u tic

(0 )

19 .4  -  3 .0

19 .3  -  1 .3  

0

c o r t i s o l  
(^2

19.3 & 3 .1

21.3 -  4 .3  

0

[Cable 46
B t a t i s t i e a l  a n a ly a is  o f  d a ta  p resea ted  i.n  Table 44?

•t* t e s t s  to  determ ine the s ig n ifie a n o ©  o f  d if fe r e n o e a  t o  

th e  mean v a lu e s  fo r  the d i f f e r e n t  groups u sed  to  study th e  

e f f e c t  o f  oôrtlB O l on g u in e a -p ig s  k ep t on a B oorbutic d ie t  

w ith  and w ith o u t a supplem ent o f  a sc o r b ic  a c id .

m e a su re s  
t e s t e d

f t*  o f  g la n d s

X*troupe D egrees ox v a lu e  o f  correspond ing
compound freedom found v a lu e  o f  ’p*

n ot s ig n i f i c a n t

< 0 .0 2

n o t s ig n i f i c a n t

< 0 .0 2

ÂtB

A»0

A j D

G:D

9

9

10

found

1.47

3 .0 0

0.89

2 .8 0



able 46 (oontd*)

m easu rea # Group a D egrees o f  v a lu e  o f  * t  * oorrejsponding-
compound freedom  fourni *n»v a lu e  o f  *p

iXCXytiyeyiiaga^.i?Er«gaifTatcyatxij;rÆgaTP^J^iryj!agtsgt»Éjai^jjiw&!-<ti>na;wg ajik?aa^

ItP J i g / 2  gland©

%/2 gland©

As® 9 3 .5 4 ' < 0 .0 1

AsO 9 2.. 22 < 0 . 05

As» 9 3 .5 7 < 0 .0 1

Oî» 10 5 .0 3  < 0 .0 1

As® 9 2 .1 7 n o t s ig n i f i c a n t

AsC 9 2 .2 0 < 0 .0 5

As» 9 0 .9 n o t s i ^ i f l e a n t

OsB 10 2 .9 6 < 0 .0 2

D)MF jig /2  g la n d e

CJ\ec3WK̂ApEf3aK;:*»Æ:q;?™:3:r̂f*%M;(7::v.:TTî5t=AWÆ3;cza%*:A=Kaiaa»%=Æ;̂;:X:ff'=ür%:̂;Tk̂R':3TQ%K

^TÉ/'ïà^2 .^ g lan d s

n o t  e i g u i f i o a n t  
f o r  any group© 
te s te d »

A?B 9 2 .0 4 not B lg n lf lc a n t

AsC 9 2 .5 1 < 0 .0 1

As» 9 1 .0 0 n ot . s ig n i f i c a n t

Os» 10 3 .1 8 < 0 .0 1

•ss* Ag D ie t  I' A sc o rb ic  a c id  eupplem eat* 

Bs *«

Q$ D ie t *

Dg D ia t  e o r t i s o l c

c o r t i s o l



84

g la n d  w e ig h t  and th e  amounts o f  o o n s t i t u e n t s  pox'* p a i r

Of g la n d e  i s  g iv e n  i n  Table 46*

A d m in i s t r a t io n  o f  c o r t i s o l  to  g u in e a - p ig s  on an 

a s o o r b io  a o id  d e f i c i e n t  d i e t  w ith  o r  w i th o u t  a 

su p p lem en t o f  th e  v i t a m in  te n d s  to s u p p re s s  th e  adx^enal 

g la n d ,  b u t  n o t  to  any s i g n i f i c a n t  e x t e n t , a s  i s  shown 

by th e  g la n d  w e ig h t , lihAP and PrW c o n te n t  o f  th e  g land  

i n  g ro u p s  B and D*

T here i s  no in c o rp > o ra tio n  o f  ^ ‘P i n to  DBA o f  any 

o f  th e  g ro u p s ,  n o r  i s  t h e r e  any s i g n i f i c a n t  d i f f e r e n c e  

i n  th e  r e l a t i v e  s p e c i f i c  a c t i v i t i e s  o f  L I \  In  th e

c ase  o f  RBA]? t h e r e  i s  a a l i g h t  i n c r e a s e  i n  P u p ta k e

th e  two s c o r b u t i o  g ro u p a .



m g #  X7

The e f f e c t  o f  a s c o r b ic  a c id  d e f i c i e n c y  

and c o r t i s o l  a d a i n i s t e a t i o n  on t h e  g u in e a ^  

p i g  adx'enal g l a n d .
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S e c t io n  4#

E f f e c t  o f  D ie ta ry  Changes on 

B u c le io  Acid and P r o t e i n  M etabolism  i n  

norm al and Ohmonr•‘•b e a r in g  H a ts .

\



I t  i s  teown t h a t  th e  a t o i a i s t r a t i o n  o f  o o r t i o a l  

horm ones euoh aa o o r t i e o n e  b r in g s  a b o u t a  g e n e r a l  l o s e  

i n  body p r o t e i n ,  aoco&panieGl a t  th e  same tim e by an 

aocumBla/fîion o f  p r o t e i n  i n  th e  l i v e r  ( I 'rem o lie i^es ,

Beraoho and Lowy, 1955) and a s i m i l a r  s i t u a t i o n  a l s o  

o b ta in s  i n  tu m o u r -b e a r in g  an iina la  ( S te w a r t  end Bagg,

1 9 5 5 ) .  Bagg (1958) h a s  i^eported  a d re n o c o r t io f f l  

o v e r a o t i v i t y  i n  t r a o u r - b e a r i n g  r a t s  and T e r^ a r  and 

? o g t  (1953) a l s o  c o n s id e r  t h a t  ehanges  i n  th e  norm al 

d i e t  c o n s t i t u t e  a  form o f  s t r e s s .

I t  was t h e r e f o r e  o f  I n t e r e s t  to  e^camine th e  

e f f e c t  o f  d i e t  on th e  n u c l e io  a c id  and p r o t e i n  m a tab a lis ra  

i n  th e  a d r e n a l  g lan d  o f  r a t .

E x p e r im e n ta l  z 'fem ale a lb in o  r a t s  w e ig h in g  170-200 g * , 

from th e  d e p a r tm e n ta l  co lo n y  ?;ere u se d  i n  th e s e  

ex p erim en ts*

The tumouir was th e  W alker ca rc inom a 256 which was 

p ro p a g a te d  by t r a n s p l a n t a t i o n .

B l e t .  The g e n e r a l  d i e t a r y  a r ra n g e m e n ts  were 

m o d e lled  to  p ro v id e  d i f f e r e n t  l e v e l s  o f  p r o t e i n  and o f  

en ergy  (Munro and E a l s m i th g 1953)• At 9 a.m* I g .  o f  

a v ita m in -m ln e ra l-^ ro u g h a g e  m ix tu re  (Mmiro, 1949) was 

g iv e n  to  a l l  a n im a ls .  At 5 p .m . th e y  a t e  a  m eal t h a t  

p ro v id e d  a l l  th e  p r o t e i n  o f  the  d i e t .  In  th e  c a se  o f
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th e  r a t  r e o e l v i n g  an a d e q u a te  p r o t e i n  i n t a k e  th e  

ev e n in g  m eal c o n ta in e d  2 .4  g* o f  c a s e in  ( u n e x t r a c te d  

g r a d e ,  G la x o ) ,  1 .2  g . c a rb o h y d ra te  ( e q u a l  p a r t s  o f  

g lu c o se  and p o ta to  s t a r c h ) and 0 .4  g . f a t  ( m a r g a r in e ) •

The c o r re s p o n d in g  ev e n in g  m eal i n  th e  c a se  o f  r a t e  

r e c e i v i n g  p r o t e i n - f r e e  d i e t  had ©11 th e  %gaseln r e p la c e d  

by an i s o  c a l o r i c  ©mount o f  c a r b o h y d r a te .

At each  o f  th e s e  two l e v e l s  o f  p r o t e i n  th e  b a s i c  

d i e t  p ro v id e d  21 K o a l: . / r a t / d a y  and c a rb o h y d ra te  was 

added to  th e  m orn ing  to  b r in g  th e  en e rg y  i n t a k e  up

to  any d e s i r e d  l e v e l*  A t f i r s t  a l l  r a t e  were g iv e n  a  

t o t a l  en e rg y  i n t a k e  o f  33 ICoa])^day ( a b o u t  1200 K e a l . / a q .  m. 

body s u r f a c e  a r e a )  f o r  a  p e r io d  o f  5 d a y s ,  i n  o r d e r  t h a t  th e y  

m ig h t become accustom ed to  th e  d i e t s .  T h is  en e rg y  i n t a k e  

was o b ta in e d  by a d d in g  2 .5  g* s t a r c h  and 0 .5  g . g lu c o s e  

to  th e  m orn ing  m e a l .

A f te r  t h i s  p r e l im in a r y  per3.od o f  a d ju s tm e n t ,  th e  

a n im a ls  a t  each  l e v e l  o f \ d i e t a r y  p r o t e i n  were d iv id e d  

i n t o  a  group  r e c e i v i n g  a  h ig h  energy  in ta lc e  and a  group  

r e c e i v i n g  a  low  energy  i n t a k e .  Those on th e  h ig h  en e rg y  

in t a k e  were g iv e n  5 g . s t a r o h  and 1 g* g lu c o se  i n  th e  

m orn ing  m e a l , th e  t o t a l  d a i l y  e n e r ^  c o n te n t  o f  th e  i

d i e t  b e in g  45 K oal. ( a b o u t  1800 E c a l . / s q .  m .) .



ÜY

I n  th e  c a se  o f  a n im a ls  r e c e i v i n g  a  low en erg y  I n ta k e  

th e  ©upplem entaxy c a rb o h y d ra te  was w ithd raw n  from th e  

m orn ing  m eal and th e y  w ere th u s  re d u c e d  to  th e  21 IC oal# 

p ro v id e d  by th e  b a s i c  d i e t s  (a b o u t 850 IC oal./sq*  m. ) .  

A d m in is trac tio n  o f  th e  v a r io u s  d i e t s  was c o n t in u e d  f o r  

s i x  d a y s .  At th e  end o f  th e  p e r io d  a  b a tc h  o f  r a t s  

i n  a  f a s t i n g  c o n d i t io n  was k i l l e d  i n  th e  m orn ing  a t  

10 a . m . , 17 hour© a f t e r  th e  la,Bt p r o t e i n  meal and 

a n o th e r  b a tc h  k i l l e d  a t  5 p .m . 8 h o u rs  a f t e r  th e  l a s t  

e n e rg y  m e a l.  In  th e  case* o f  experim ent©  in v o l v in g

P in c o r p o r a t i o n  500 jxo P was g iv e n  to  each  r a t  i n t r a ­

m u s c u la r ly  2 h o u r s  p r i o r  to  k i l l i n g .

The r e s u l t s  o f  th e  q u a n t i t a t i v e  a n a ly s i©  a re  shoim 

i n  P ig .  18 s t a t i a t i o a l  a n a ly s e s  to  d e te rm in e  th e  

s i g n i f i c a n c e  o f  d i f f e r e n c e s  i n  th e  mean v a lu e s  f o r  th e  

d i f f e r e n t  g roupa o f  t r e a tm e n t  a r e  g iv e n  i n  T a b le s  47-51 

f o r  g la n d  w e ig h t ,  P rE , I»P, REAP and OTAP.

The tim e  o f  k i l l i n g  does n o t  a p p e a r  to  a f f e c t  e i t h e r  

th e  g la n d  w e ig h t  o r  th e  amount o f  any o f  th e  c o n s t i t u e n t s  

m easu red  and h a s  n o t  been  f u r t h e r  c o n s id e r e d .

Change© i n  th e  p r o t e i n  in t a k e  a l t e r  th e  P r l  and th e  

XiP c o n te n t  o f  th e  a d r e n a l  g la n d s  s i g n i f i c a n t l y , an 

a d e q u a te  p r o t e i n  d i e t  o a u s in g  an i n c r e a s e  i n  th e  amount© 

o f  t h e 86 com ponents i n  th e  g la n d .  A lth o u g h  on th e



P ig ,  18

The e f f e c t  o f  d i e t a r y  change© on th e  m e tab o lism  

o f  th e  ad renal©  o f  no rm al fem a le  r a t s #



5ÎL
CN

CO
CN

s p u D |6 j / 6 / y O m
CN

O
CN

if> O

00

&  s p u D |6  O
ÜL

or-- O
vD

CY)
CN

g puD |6g :^6?r"
ooo 8ON o00

O
R-

O
s

o
8

^pUDjbg
/& LU O

IT) A
o

a
<cz
Û

a
<z
QC

1 cn
CN

1 1 ,_j--------------------

ÛL

Z
u

Û ,

CO

CN
*—

1 X .........  i

T )co
O

-k)

I
1
I!
u c

rIf
I )  »

cov

0

4 :

1
X
jc o
2 ^C —

h
C LU

1-O ' —
-J %

I t  I I

— CN



T a b le  47

A n a ly a ia  o f  v a r i a n c e  to  t o s t  th e  s ig n i f i o a n o e  o f  

d i f f e r e n c e s  be tw een  th e  mean v a lu e s  f o r  ,g lan€l ĵ7eitS?ht 

among g ro u p s  eg  ra t©  f e d  w ith  d i f f e r e n t  d i e t s ,

( d a t a  o f  f i g ,  18)

C?ï53!eCiSîWSKaï«^rjaN52£: t rWiai :Tiav' rtc-. -*<!i î t i?afTaÿ: :n' iSwEiï ' 2sJs n c M r w i W i s n i n s i e » * —h?

s o u rc e  o f  d e g r e e s  o f  mm o f  mean v a r ia n c e
v a r i a t i o n  freedom  square©  a q u a re a  r a t i o ,  F

So t e l 15 458

aubolassG® 7 288

E n e ra r  l e v e l 0 , E 1 56 56 2 .6 4

» 2* o te ia  l e v e l @8 P 1 90 90 4 .2 5

Sias.® o f  k i l l  l a g ;  S 1 0 0

I n t e r a o t i o i i j  EjjP. 1 135 133 6.27 '

" T x f . 1 3 3 0 .1 4

" BsT,. 1 7 7 0 .5 3

Resifl'ttal 8 170 2 1 .2
<g»atttft3mraaÿag»!WAir:?yifciycÿ»JtA»gyaiib3rqiraiMP>mKtWt5Wiî

F o r m ig  Bg TÎS 0 t h e  v a lu e  o f  F -  5 , 3 2  a t  th e  5# 

© ig n l f l e a n t  l e v e l .

T here  i© t h e r e f o r e  a  a i g n i f i o a n t  i n t e r a c t i o n  be tw een  

e n e rg y  I n t a k e  and p r o t e i n  c o n te n t  o f  t h e  d i e t .



f a b l e  48

A n aljs i©  o f  veriano©  to  t e a t  th e  s ig a i f io a n c ©  o f  

d i f f e r e a e e B  betw een  th e  mean v a lu e s  f o r  PrE aao n e  

groupe o f  r a t e  f e d  w i th  d i f f e r e n t  d i e t s

( d a t a  o f  P ig .  18)

Æ»Maj«cact3i!»ïïatw=o.‘VE:îcnK3Kiî»io»ïi*ii

d e g re e #  o f  sum o f  mean v a r ia n c e
freedom  e q u a re e  sq u a re#  r a t i o ,  f ,

eo u roe  ox
V a ,r ia t io n  A .u @

<îggt̂ ĝr«;avÆtz3ĝ.rqaĝr:?gs3r-«iiUT̂ ;̂UTKgaĝggagnĝgtfa?ia»̂ ît?ïjfctiaaexaatô

So t e l 15 2 5 2 , 5 4 4

s a b o la s s s B 7 174 ,315

Snerffl' l e v e l s 5 E 1 1 ,4 4 4 1 ,4 4 4

R r o t s i a  l e v e l s j P 1 8 4 ,390 8 4 ,3 9 0 8.68"'^

Time o f  K i l l i a g ,  ÏÏ 1 21 ,609 21 ,609 2 .2

l a t e r a o t l o a »  Bîî?>. 1 63 ,504 65 ,504 6.50^'’

1 4 9 0 4 9 0

" BzT, 1 1 ,9 8 0 1 ,9 8 0

R e s id u a l 8 78 ,229 9 ,7 7 9

f o r  n. l i  ami m, , th e  v a lu e  o f  P % 5 ,3 2  a t  th e  3f^*"1 “*• f *w
B ig n l f io a n t  l e v e l ,

T h e r e f o r e ,  d i e t a r y  changes i n  th e  p r o t e i n  b r i n g  ab o u t 

s i g n i f i c a n t  d if fe ro n o e ra  i n  th e  p r o t e i n  c o n te n t  o f  the  

g la n d  and a l s o  changes  i n  energy  I n ta k e  show a  

e i g n i f l e a n t  i n t e r a c t i o n  w ith  p r o t e i n .



T able  49

A nalyB ls o f  v a r ia n o e  to  t e a t  th e  a l g n i f i c a n c e  o f  

d if fe re sa o o a  be tv/eon th e  mean v a lu e s  f o r  XjP among 

g roups  o f  ra t©  f e d  w i th  d i f f e r e n t  d i e t s

( d a t a  o f  f ig *  1 8 ) .

s o u rc e  o f d e g re e s  o f sum o f me mi v a r i a a o e
v a r i a t i o n freedom s q u a re s  s q u a r e s r a t i o , P >

T o ta l 15 1 ,1 0 4 ■1

B u b o la ssea 7 813

E n e r ^  l e v e l s ,  E 1 126 126 3 .4 6

P r o t e i n  l e v e l s ,  P 1 333 333 9 .1 5 *

Time o f  K i l l i n g ,  Ï 1 3 3

I n t e r a c t i o n ,  Exf# 1 189 189 5 .2

« PzT, 1 97 97

« ExT# 1 28. 28

He Bi d u a l 8 291 5 6 ,4

f o r  1 and ^ 8 ,  th e  v a lu e  o f  f  =» 5*52 a t  th e

5^  s i g n i f i c a n t  l e v e l#

T h e r e f o r e ,  changes  i n  th e  p r o t e i n  c o n te n t  o f  th e  d i e t  show 

a  s i g n i f i c a n t  e f f e c t  on th e  L f  c o n te n t  o f  th e  a d r e n a l  g lan d  

and th e  i n t e r a c t i o n  be tw een  en ergy  and p r o t e i n  c o n te n t  o f  

th e  d i e t  i s  s i g n i f i c a n t  n e a r l y  a t  th e  3io l e v e l .



T ab le  50

A n a ly s ia  o f  v a r i a n c e  to  t e s t  th e  s i g n i f i c a n c e  o f  

d i f f e r e n c e s  be tw een  th e  m ato  v a lu e s  f o r  HEAP among 

g ro u p s  o f  r a t s  f e d  w i th  d i f f e r e n t  d ie t©

( d a ta  o f  F ig .  18)

iMWiK'iwfrtw—■*>»BBMWiacmguaîgi^?W!ai>T;inM>urwiM»jiiÆÆwMtr»«wa>gCTqaM«aw»wiwa«»!iiiSMiw»^

s o u rc e  o f d e g re e s  o f Bim o f mean v a r ia n c e
v a r i a t i o n frmedom aq,uare® Bqua'ras r a t i o , P

T o ta l 15 478

BuhoXassaB 1 146

E nergy  l e v e l s ,  E 1 1 1 0 .0 2

P r o t e i n  l e v e l s ,  P 1 5 5 0 .1

Time o f  k i l l i n g ,  T 1 13 13 0 .2

I n t e r a c t i o n  E xJ . 1 11 11 0 .2

PxT. 1 20 20 0 .5

»* EzT. 1 48 48 1 .2

R e s id u a l 8 332 4 0 .2

F o r  n^ -  1 ,  and Ug -  8 ,  t h e  v a lu e  o f  P -  5#32 a t  t h e  5w 

s i g n i f i c a n t  l e v e l#

There i s  t h e r e f o r e  no s ig n i f i o a m t  e f f e c t  on th e  HEAP c o n te n t  

th e  a d r e n a l  g la n d  by any o f  th e  ch anges  i n  th e  d ie t#



T ab le  51

A n a ly s is  o f  v a r i œ o a  to  t e s t  t h e  s ig n i f i o a n o e  o f  

d i f f é r e n c e s  be tw een  mean v a lu e s  f o r  MAP among g ro u p s  

o f  r a t s  f e d  w i th  d l f f e r o n t  d i e t s

( d a t a  o f  Fig* 18)

.-Îs o u rc e  o f  
v a r i a t i o n

d e g re e  o f  evm o f  mean v a r i a n c e
freedom  8 # a r e s  e g u a re a  r a t i o ,  P

I’o t a l 15 § 2 .6

su'bolasBffis 7 1 8 ,5

Energy l e v e l s ,  E 1 0 .3 0 .3 0 .0 1

P r o t e i n  l e v e l s ,  P 1 0 .6 0 .6 0 .0 2

$ime o f  k i l l i n g ,  I 1 4 .0 4 .0 0 .1 5

I n t e r a c t i o n  Ex?. 1 9 .3 9 .3 0 .4

" PxT. 1 2 .5 2 .5 0 .1

" Ix T . 1 0 .4 0 .4 0 .0 1

R e s id u a l a 2 4 .1 2 4 ,1

F or 5s 1 and zig 8» th e  v a lu e  o f  F = 5 .3 2  a t  th e  3% 

s i g n i f i c a n t  l e v e l*

T here  i a  t h e r e f o r e  no s i g n i f i c a n t  e f f e c t  on t h e  MAP 

c o n te n t  o f  th e  a d r e n a l  g la n d  by any o f  th e  d i e t a r y  changea#



a v e ra g e  o f  th e  two l e v e l s  o f  pz*oteiri l a t a k o  th e  omergy 

c o n te n t  o f  th e  d i e t  doe© n o t  have a e i g n i f i o a n t  e f f e c t , 

th e  a c t i o n  o f  th e  e x t r a  d i e t a r y  c a rb o h y d ra te  a t  th e  

low l e v e l  o f  p r o t e i n  intalf© was to  rodua© th e  g la n d  

w eigh ty  PrE and L f w hereas  a t  th e  h l ^ e r  l e v e l  o f  

p r o t e i n  i n t a k e  i t  te n d e d  to  eaue© th e  o p p o s i t e  e f f e c t  on 

each  c o n s t i tu e n t#  T h is  d i f f e r e n c e  o f  a c t i o n  a t  th e  two 

p r o t e i n  l e v e l s  i e  s i g n i f i c a n t  (P <  0 ,0 5 ) .

I t  i s  i n t e r e s t i n g  to  n o t e , how ever, t h a t  a t  th e  

same t im e ,  none o f  th e s e  changes i n  th e  p r o t e i n  o r  

e n e rg y  c o n te n t  o f  th e  d i e t  a f f e c t s  th e  n u c l e i c  a c i d s  th e  

am ounts o f  BMP and BEAP re m a in in g  unaltez*ed ,

E x p e r im en ts  w i th  tu m o u r -b e a r in g  r a t e ,

The r a t s  w i th  th e  W alker ca rc inom a were p u t  on th e  

same d i e t  reg im en  a s  th e  norm al r a t s  and were g iv e n  th e  

p r o t e i n - f r e e  and h ig h  p r o t e i n  d i e t s .  As b e f o r e ,  each  

o f  th e  d i e t a r y  l e v e l s  o f  p r o t e i n  was a s s o c i a t e d  w i th  

e i t h e r  a  low en erg y  d i e t  o r  a  h ig h  en erg y  d i e t ,  g iv in g  

fom* d i f f e r e n t  d i e t s  i n  a l l .

T ab le  52 c o n ta in s  th e  r e p r e s e n te i t lv e  d a t a  f o r  th e  

w e ig h t o f  a d r e n a l  g la n d s  o f  norm al and tu m o u r-b e a r in g  

r a t e  g iv e n  th e  v a r io u s  d i e t s .  I t  was a p p a r e n t  t h a t  w h i le  

th e  no rm al r a t s  do re sp o n d  to  d i e t a r y  changes by showing 

changée i n  th e  g l a n d , th e  tim iour-% earlng  r a t s  show a 

g e n e r a l  te n d en cy  f o r  en la rg em en t o f  th e  g lan d  w i t  t o u t



Table 52

P a i r e d  g la n d  w e ig h ts  (m g .) o f  a d r e n a l  g la n d s  from norm al 

and tu m o u r -b e a r in g  r a t s  on d i f f e r e n t  d i e t .

D i . t  i o » a i

1 » ,  LB 48

LP, HB 34 49

HP, LB 38 50

HP, HE 50 62

ir ' i f r  I T T T ir  i n rn r n —mirM i— riMi r - 'm ri m n  h—- i i m i  i        ni~riifi-iiin n<fi i t i iB iiiw iiiM iiii M i m p i iM in in i | iiiiiii ii»iili»ii U i

4 2 .5  5 2 .3

LE “  Low E nergy  I n ta k e  

HE H igh en e rg y  in take-  

LP ^ P r o t e i n - f r e e  d i e t  

HP ss: Higli p r o t e i n  d ie t*



s i g n i f i o a n t  d i f f e r e n c e #  betw een th e  v a r io u s  d i e t s .

I t  l a  t h e r e f o r e  d e s i r a b l e  to  p r e s e n t  th e  p o o le d  d a t a  

f o r  a l l  th e  tmou*r b e a r in g  a n im a ls  a s  compared w ith  

.. s i m i l a r  d a t a  f o r  t h e  normal a n im a le  a l s o  on th e  same 

d i e t a r y  t r e a t m e n t .■

( l o t e s  I n  a  e u n se q u e n t  e :;perlm en t w i th  tum our 

b e a r i n g  r a t a  i t  was d ie o o v e re d  t h a t  t h e r e  v/ae a  p y o g en ic  

i n f e c t i o n  o f  th e  t im o u r .  The g la n d s ,  h o w ev er , were 

ta k e n  o u t  a s  u s u a l  and a n a ly se d  and th e  r e s u l t s  a r e  

BhoTO s e p a r a t e l y ) ,

The r e s u l t s  f o r  th e  norm al a n im a ls  on v a r io u s  d i e t s  

have been  av e rag e d  and oompai'ed w ith  th o s e  o f  turn o u r -  

b e a r i n g  and i n f e c t e d  tu m o u r -b e a r in g  ^mim ais i n  F ig .  1 9 , 

These r é s u l t a  ahow t h a t  th e  g lan d  w e ig h t  aa  w e l l  aa  

th e  c o n te n t  o f  IÆ and o f  PrE show a B ip ;a i f ic a n t  i n c r e a s e  

i n  th e  ca se  o f  th e  tu m o u r-b e a r in g  r a t s  a s  compared w ith  

th e  norm al r a t a  and i n  th e  case  o f  an im a le  w ith  an 

i n f e c t e d  tm io u r  t h i s  in c r e a s e  i s  v e ry  p ronounced .

Though th e  amount o f  HEAP i n  th e  two g ro u p s  o f  tum our- 

b e a r i n g  r a t a  i s  s l i g h t l y  h ig h e r  th a n  i n  th e  norm al group 

t h i s  i n c r e a s e  i s  n o t  s i g n i f i c a n t ,  n o r  i s  t h e r e  any 

s i g n i f i c a n t  d i f f e r e n c e  betw een  th e  two tum our^^bearing 

g ro u p s ,  MAP shows a  s l i g h t  i n c r e a s e  i n  th e  c a s e  o f  

tu m o u r -b e a r in g  r a t s *  The i n f e c t e d  tuimour g ro u p , i n



F ig .  19

The e f f e c t  o f  the  pTBBonoe o f  th e  W alker 

coxeinom a on th e  r a t  adrem zlé
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90

e p i t e  o f  th e  g r e a t l y  in e re a se c l  glmzd w e ig h t , h a s  a  

mean DIAP c o n te n t  l e s a  th a n  t h a t  found  i n  th© non^- 

i n f e c t e d  tum our g ro u p , and i t  was a l s o  o b se rv e d  t h a t  

t h e r e  wbb a  g r e a t e r  v a r i a t i o n  betw een  i n d i v i d u a l

v a lu e  a o f  OTAP i n  t h i s  i n f e c t e d  group  th a n  i n  any o t h e r

group* The I n o o r p o r a t l o n  o f  P i n t o  th e  a d r e n a l  

g la n d s  o f  no rm al and tu m o u r-b e a r in g  r a t s  p la c e d  on 

v a r io u s  d i e t s  was s t u d i e d .  The e p e o i f i c  a c t i v i t y  

o f  t h e  a e i d - s o l u b l e  f r a c t i o n  (â ^ s )  i e  shown i n  f i g ,  20.

I n  th e  c a se  o f  th e  norm al r a t s  th e  s p e o i f i o  a c t i v i t y  

o f  i a  s i g n i f i c a n t l y  le sB  I n  th e  h ig h  e n e rg y  g ro u p s  

f o r  b o th  p r o to in - f r o ©  a M  h ig h  p r o t e i n  d i e t s #  When th e  

energy  c o n te n t  o f  th e  d i e t  i s  low  a© i n  g ro u p s  I  and 3 ,

th e d i f f e r e n c e  in  p r o t e i n  su p p ly  does  n o t  a p p e a r  to

a l t e r  th e  r a d i o a c t i v i t y  o f  th e  a o i d - e o l u b l e  f r a c t i o n .

These v a r i a t i o n s  i n  th e  e p e o l f l e  a c t i v i t y  o f  th e  

a c id - 's o lu b le  f r a c t i o n  due to  ch anges  i n  d i e t  o b se rv e d  i n  

th e  n o m a l  r a t s  a r e  c o m p le te ly  a b o l i s h e d  i n  th e  tumour^^^ 

b e a r i n g  r a t s  i n  which th e  i n c o r p o r a t i o n  i e  v e ry  much 

lo w er th a n  t h a t  found  i n  norm al a n im a le .

f i g .  21 shows th e  v a lu e s  f o r  th e  s p é c i f i e  a c t i v i t i o e  

o f  th e  îjF, and HEAP f r a c t i o n s  f o r  normal r a te

r e c e iv in g  v a r io u s  d i e t s  k i l l e d  e i t h e r  i n  th e  morning



F ig . 20

The e f f e c t  o f  d i e t a r y  change# on th e  s p e c i f i o  

a c t i v i t y  o f  th e  a c id  b o  l ia b le  f r a c t i o n  (A^S) 

o f  t h e  adreB£ü.B i n  norma], and tm o u z '- h o a r in g  

r a t a .
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Fig . 21

The e f f e c t  o f  d i e t  and tim e o f  k i l l l m g  on 

th e  s p e o i f i e  a c t i v i t i e s  o f  th e  Acid 

s o lu b l e  f r a c t i o n ,  LP and H1.IVJ? o f  t h e  

a d r e n a l s  o f  norm al r a t e .
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o r  i n  th e  eveningv The r a t e  k i l l e d  i n  th e  m orning te n d  

to  ehow g e n e r a l l y  g r e a t e r  in o o r i ) o r a t io n  i n t o  a l l  

f r a e t i o n s  i r r o a p e e t l v e  o f  th e  d i e t a r y  ch a n g e s .  However, 

i n  groiap 4 f o r  LP and group 1 f o r  I M P ,  th e  i n c o r p o r a t i o n  

a p p e a r s  to  he a b o u t  th e  same b o th  i n  th e  m orn ing  and 

e v e n in g .

ExoBilnation o f  th e  r é s u l t é  f o r  th e  u p ta k e  o f  

i n t o  th e  BIA o f  i n f f o t e d  tum our-bearirxg  a n im a ls  shows 

t h a t  t h e r e  i s  a  g r e a t  d e a l  o f  v a r i a t i o n  i n  th e  s p e c i f i c  

a c t i v i t y  from an im al to  a n im a l ,  th e  a n im a ls  w ith  l a r g e r  

!D1A c o n te n t  showing r e l a t i v e l y  h ig h  i n c o r p o r a t i o n .

% e n  th e  s p e c i f i c  a c t i v i t y  o f  BIA i s  p l o t t e d  a s  a  

f u n c t i o n  o f  th e  c o r re s p o n d in g  amount o f  BMP p e r  p a i r  

o f  g la n d s  i n  b o th  th e  tu m o u i^ b e a r in g  end norm al r a t e  

( F ig .  2Z) a  c l e a r  ten d en cy  i n  th e  tum our^^bearing a n im a ls  

f o r  g r e a t e r  i n c o r p o r a t i o n  o f  P a s  th e  amount o f  DBA 

i n c r e a s e s  i s  observed#



Fig# 2:

The e f f e c t  o f  th e  p re s e n c e  o f  W alker
32carc inom a on th e  u p ta k e  o f  f  i n t o  

th e  DM o f  th e  a d r e n a l s  i n  th e  r a t*
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4*1* G enera l e f f e c t s  o f  a â a i n i © t r a t l o n  o f  AOTE*

From th e  r é s u l t a  p r e s e n te d  i t  i s  c l e a r  t h a t  th e  

changes  i n  th e  aÆ renal g la n d  b r o u ^ t  a b o u t  b j  s t i m u l a t i o n  

o r  s u p p r e s s io n  a r e  re n d e re d  more o b v io u s  when th e  

a n a l y t i c a l  f i g u r e s  a re  g iv e n  a s  amounts p e r  whole g la n d  

th a n  when th e y  a r e  e x p re s se d  a s  c o x ic e n tra t io n a  p e r  u n i t  

w e ig h t o f  t i s s u e  a s  was done by Byxaington and D avidson  

(1956) ♦ In  th e  e x p e r im e n ts  r e p o r te d  he i 'e  w ith  r a t s ,  

th e  e f f e c t  o f  s t i m u l a t i o n  w i th  AO^Il l a  to  produce  

h y p e r t ro p h y  a s  shown by th e  » o u n t  o f  OTAP p e r  p a i r  o f  

g la n d s  which ahoi'vs in c re a se ©  o f  up to  3 0 ^ , w h ile  th e  

c o n c e n t r a t i o n  i s  h a r d ly  a f f e c t e d  b ecau ee  th e  g lan d  w e ig h t 

in e r e a s e e  c o r re s p o n d in g ly  ( f a b l e  1 1 ) .  I n  th e  im m ature 

r a t e  which w ere g iv e n  15 mg. AOfE f o r  3 d ay s  (T ab le  24) 

t h e r e  i s  an  i n c r e a s e  o f  55?  ̂ i n  t o t a l  HEAP, b u t  e x p re s se d  

a s  tig* p e r  100 mg. t h e r e  i s  a  B ig n i f i c a n t  lo w e r in g  p e rh a p s  

b e cau se  o t h e r  c o n s t i t u e n t s  o f  the  g lan d  a r e  i n c r e a s i n g  

more x^apidlj* Even when th e r e  i s  an o v e r a l l  i n c r e a s e  o f  

165̂ î  ̂ i n  REAP c o n te n t  a s  was found i n  t h e  r a t s  g iv e n  

m a ss iv e  d o se s  o f  ACTE (T ab le  2 6 ) ,  t h i s  i s  n o t  r e f l e c t e d  

i n  th e  o o n c e n t r a t io n e *

The g u in e a - p ig  on th e  o th e r  h a n d , when t r e a t e d  v /ith  

ACTH shows s i g n i f i c a n t  i n  c r e a s e s  i n  MAP even v/hen th e  

r e s u l t s  a r e  e x p re s s e d  a s  c o n c e n t r a t i o n  p e r  100 mg. w e ig h t



/J

o f  t i s s u e  (T a b le s  1 ,  3$ 7 and 3 6 ) ,  Wiien e x p re s s e d  a s  th e  

t o t a l  amount p e r  paix" o f  g la n d s ,  th e s e  ch anges  a r e  shown 

up more p ro m in e n t ly .

' -There i s  g e n e r a l l y  a  c o n s id e r a b le  i n c r e a s e  i n  t o t a l  

1*%/c o n te n t  p e r  g la n d  b o th  i n  th e  g u in e a - p ig  and i n  th e  

i*at on t r e a tm e n t  w ith  AOTH* I f  th e s e  r e s u l t©  a re  

/, oxpr-^Bsed a s  p e r  100 mg. t i s s u e , how ever, t h e r e  i s

no change i n  th e  c a se  o f  th e  g u in e a - p ig  (T ab le  7) w h ile
I ''t h ^ r e  i s  a  r e d u c t i o n  i n  the  r a t  (T ab le  2 4 ) .  In  g e n e r a l

m e  LF c l o s e l y  r e s e m b le s  th e  HEAP i n  i t s  r e s p o n s e  to  

A'pTH, e x c e p t  i n  c a s e s  where i i e t a r y  f a c t o r s  a l s o  p la y  a  

i p ^ëm inen t p a r t ,  s in c e  i t  h a s  been  o b se rv ed  t h a t  d i e t a r y  

change© b r i n g  a b o u t  s i g n i f i c a n t  a l t e r a t i o n s  i n  th e  1Æ 

C on ten t o f  th e  g la n d  (T ab le  49) #

H utoM aon e t  a l .  (1958) have r e c e n t l y  r e p o r t e d  t h a t  

i n  g u in e a - p ig s  th e  a d r e n a l  c e l l s  a r e  e s s e n t i a l l y  d ip l o id  

and rem a in  so a f t e r  a t im u l a t io n  by AGTE. I n  view  o f  t h i s  

f i n d i n g  i t  i s  r e a s o n a b le  to  t h i n k  t h a t  any i n c r e a s e  which 

o c c u ra  i n  OTA i s  n o t  due to  p o ly p lo id y  b u t  r e p r e s e n t s  a  

t r u e  i n c r e a s e  i n  c e l l  number. Hence th e  r e s u l t s  when 

e x p re s s e d  a s  th e  r a t i o s  HHAP/MAP and hP/OTAP r e p r e s e n t  

th e  c o n te n t  o f  ElAP and LP p e r  c e l l  and i n c r e a s e s  i n  th e s e  

r a t i o s  can  be ta k e n  to  rf^^px^esent h y p e r t ro p h y .  AGTH 

g e n e r a l l y  te n d s  to  b r i n g  ab o u t an in c r e a s e  i n  b o th  REAP



and LP p e r  c e l l  when a d m in is te r e d  e i t h e r  to  th e  g u in e a -  

p ig  o r  to  th e  r a t .

S t i m u la t i o n  by ACTH i n  th e  g u in e a - p ig .

T here  i s  a  c o n s id e r a b l e  l a g  pex'iod i n  th e  a c t i o n  o f

AOTl i n  in d u c in g  m e a su ra b le  changes i n  th e  n u c l e i c  a c id

c o m p o s i t io n  o f  th e  a d r e n a l  gland* The d u r a t i o n  o f  t h i s

l a g  p e r io d  depends on the  n a tu r e  o f  th e  ACTH used* ? / i th

A c th a r - g e l  th e  g la n d s  ©how s l i ^ i t  h y p e r t ro p h y  a f t e r  1 day

w ith  no i n c r e a s e  i n  th e  IMAP c o n te n t  o r  i n  th e  i n c o r p o r a t i o n

o f  P i n t o  OTA, so i t  i s  r e a s o n a b le  to  suppose  t h a t  no

in c r e a s e  i n  m i t o t i c  a c t i v i t y  i n  th e  a d r e n a l  c o r t e x  oooxire

a f t e r  t re a tB ie n t  f o r  1 day  w i th  A Û thar-ge l*  T h e r e a f t e r

t h e r e  i s  a c o n t in u o u s  i n  c r e a s e  i n  th e  OTAP c o n te n t  up to

5 days  end th e  i n c o r p o r a t i o n  o f  x"is©s to  ab o u t 275î^

o f  th e  norm al v a lu e  d u r in g  t h i s  p e r io d  (F ig* 6 ) ,

i n d i c a t i n g  m arked h y p e r p la s ia *  The EMAP c o n te n t  r a p i d l y

i n c r e a s e s  p e r  g land  a s  v /e ll a s  p e r  c a l l  i n d i c a t i n g  s im u l-

taneoiTB h y p e r tro p h y *  The W  c o n te n t  p e r  c e l l  w hich shows

an i n i t i a l  i n c r e a s e  h a s  r e tu r n e d  to  th e  nox’mal l e v e l  by

th e  5 th  day o f  AGTH a d m i n i s t r a t i o n  (T a b le s  1 and 3)*

T h is  may be r e l a t e d  to  th e  d e p l e t i o n  o f  n e u t r a l  f a t ,

which i s  d e m o n s t ra b le  h i a t o c h e m i c a l l y , and which may b e ,  
p a r t i a l l y  a t  any r a t e ,  c o n v e r te d  to  p h o sp h o lip id *

The i n i t i a l  e f f e c t  would t h e r e f o r e  be to  i n c r e a s e  th e

\



95

p e r  o e i l  b u t  a© th e  n r a b e r  o f  o e l l a  in o ro a e o s  and

th e  t o t a l  I)P p e r  g la n d  i s  d l  s t i^ ib u te d  among a  l a r g e r

num ber^c e l l e ,  t h e r e  cou ld  be a  te n d e n c y  f o r  th e  amount

o f  111? i n  each  c e l l  to  be reduced*

The © lig h t  d e c r e a s e  i n  g e n e r a l  re sp o n e e  to  AOTE

o b se rv e d  i n  one o f  th e  e x p e r im e n ts  (T a b le  3) I n  th e  5

day t e s t  group a s  compared to  the  3 day group i s  pex'hapa

n o t  a  t r u e  p i c t u r e  b ecau se  o f  th e  l a r g e  v a r i a t i o n  b e to e e n

th e  two in d i v i d u a l  a n im a ls  in c lu d e d  i n  t h i s  group*

The u s e  o f  X y o p h il i s e d  ACTH to  cau sa  q .u ieker

s t i m u l a t i o n  o f  th e  g la n d  i n  th e  g u in e a - p ig  d oes  n o t  b r in g

ab o u t any s ig n if le & m t in c r e a s e s  up to  16 h o u rs  e i t h e r  i n

th e  g la n d  w eigh t o r  i n  th e  c o n s t i t u e n t s  m easured  which i n

t h i s  c a se  in c lu d e  PrH (T ab le  9)* T here i s p  i n  f a c t ,  a

s l i g h t  te n d en cy  f o r  th e s e  to  d e o l in o  o v e r  4 h o u r s ,  even

though  t h i s  d e c l in e  i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t *  So
3PfaÈ  ae' i n c o r p o r a t i o n  o f  'F i s  c o n c e rn e d ,  th e r e  i s  i n  

g e n e r a l  no ixacreased uptaico in to  HEAP, DEAF o r  DP* The 

group k i l l e d  8 h o u rs  a f t e r  i n i t i a l  i n j e c t i o n  i n  t h i s  

e x p e r im e n t (T ab le  10) doe© #iow a  h ig h e r  r e l a t i v e  s p e c i f i c  

a c t i v i t y  f o r  MA th a n  th e  o th e r  g ro u p s ,  b u t  t h i s  may have 

been  due to  th e  f a c t  t h a t  t h i s  group was k i l l e d  i n  th e  

e v en in g  a t  4 p*m* w h ile  a l i l  th e  o th e r ’ g ro u p s  w ere k i l l e d  

a t  noon* Such v e i r i a t io n  i n  i n c o r p o r a t i o n  due to



d i f f e r e n c o B  i n  th e  tim e  o f  k i l l i n g  h a s  been  n o t i c e d  i n  

o t h e r  Gxpex^imentB a l s o  (Fig* 2 1 ) ,  an o b s e r v a t io n  v/hioh 

a g r e e s  w ith  th e  f i n d i n g  o f  Barnum, J a r d e t s k y  and H a lb e rg  

(1958) t h a t  t h e r e  i s  a  d i u r n a l  v a r i a t i o n  i n  

i n c o r p o r a t i o n  in t o  v a r io u s  f r a c t i o n s  o f  mouse l i v e r .  I t  

seems t h e r e f o r e  t h a t  l y o p h i l i a e d  AGTH d o es  n o t  cause  any 

s t i m u l a t i o n  i n  th e  a d re n a l  g land  o f  th e  g u in e a - p ig  up to  

16 hours*

When a c o m b in a tio n  o f  l y o p h i l i e e d  AGTH and A o th a r -g e l  

i s  employed f o r  s t i m u l a t i o n ,  th e  s t i m u l a t i o n  a p p e a rs  to  

be 80  s t r o n g  t h a t  t h e r e  i s  a g r e a t  i n c r e a s e  i n  DMA? c o n te n t  

by 24 h o u rs  (T a b le  7) and a p p a r e n t ly  no f u r t h e r  in c r e a s e  

a f t e r  t h a t  up to  48 hours*  As r e g a r d s  i n c o r p o r a t i o n  o f  

P ,  incx’e a s e s  to  ab o u t 400^ o f  th e  no rm al v a lu e  a re  

o b ta in e d  a f t e r  24 h o u rs  and c o n t in u e d  s t i îB u la t io n  shows 

no f u r t h e r  i n c r e a s e  (T ab le  B| Fig* 8)* I t  i s  

t h e o r e t i c a l l y  im p o s s ib le ,  i f  th e  s t a b i l i t y  o f  DBA i s  a c c e p t ­

e d ,  f o r  b o th  th e  s p e c i f i c  a c t i v i t y  and th e  amount o f  DMA 

*0 rom ain  c o n s ta n t  u n d e r  th e s e  c o n d i t i o n s .  One would 

e x p e c t  some f u r t h e r  i n c r e a s e  in  amount d u r in g  th e  second 

day and th e  f a c t  t h a t  t h i s  i s  n o t  o b se rv e d  may be due to  

th e  d i f f i c u l t y  o f  e s t im a t in g  DMA w i th  a c c u ra c y  b ecau se  

o f  e r r o r s  i n  th e  method and l o s s e s  duz'ing th e  s e p a r a t i o n .

Bine© i t  h a s  been  seen  t h a t  A o th a r -g e l  a lo n e  does



mot cau se  any im oreaee  i n  BIAF c o n te n t  o r  1? in o a ;^ p o ra t io n  

i n t o  BIA w i th  a  24 h o u r  p e r io d  o f  s tr lm ia la tio n , i t  àjppears

t h a t  A o th a r^ g e l  i n  eon jum otlon  w ith  I j o p h i l i s o c l  AO^à.,
' V

which i o  l i k e l y  to  be abso rbed  more r e a d i l y  i n t o  tM

c i r c u l a t i o n ,  w i l l  b r i n g  abou t a pronouneed  in c re a se f i lm
I \ \

re sp o n se#  I t  i s  a l s o  to  be xioted t h a t  w h ile  th e  r a t é  o f  

OTA a y n t h e s i s  doe© mot ahow smy in c r e a a e  a f t e r  1 day ' 

th e  c o n te n t  o f  OTAP, LP and PrW c o n t in u e b  to  inox^ease.  ̂

F u r t h e r ,  even though  th e  amount o f  HEAP in c re a se ©  afte le  

1 d a y ,  th e  r e l a t i v e  s p é c i f i é  a c t i v i t y  w hich Blimm a  

r a p i d  r i s e  a t  24 hou%*e, re isa in e  a t  t h i s  l e v e l  a t  48 

h o w s  (P ig# B) o The B ig n i f ic a n c e  o f  th e s e  f in d in g ©  i e  

diacuaaed latea? (see 4*6)#
The r a d i o a c t i v i t y  o f  I*P i s  v e ry  v a r i a b l e ,  ehowlng a  

d e c l i n e  a t  1 day end an in c r e a s e  a t  2 d ays  (T ab le  8)#

T h is  v a r i a b i l i t y  which i s  so o f t e n  found w i th  LP may be 

due to  th e  f a c t  t h a t  th e  a n a ly s e s  were c a r r i e d  o u t  on th e  

l i p i d  e x t r a c t  o f  th e  t i s s u e  o b ta in e d  a f t e r  th e  i n i t i a l  

t r e a tm e n t  w ith  T6A# Even a  v e ry  sm a ll  am.ount o f  th e  

h ig h l y  a c t i v e  a o id  s o lu b le  f r a c t i o n  co n tam iiaa tin g  th e  

l i p i d  f r a c t i o n  \70uXd v i t i a t e  th e  c o m p a ra t iv e ly  low v a lu e s  

f o r  th e  r a d i o a c t i v i t y  o f  LP# B tu d ie s  o f  LP m e ta b o l i  

u s in g  T  t h e r e f o r e  oalX f o r  g r e a t e r  a t t e n t i o n  to  

p u r i f i e a , td o n  th a n  h a s  bc^en g iv e n  i n  t h e s e  ex p e rim en ts .
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More u s e f u l  x*esultB m igiit be o b ta in e d  i f  th e  l i p i d  

e x t r a c t  were e v a p o ra te d  to  clryneea and r e - e x t r a c t e d  

w i th  ohXoroforra aa  was done by B avideon e t  a l*  (1951)♦

The z 'e a u l t s  p r e s e n te d  i n  T ab les  34 and 35 show t h a t  

i m i l a t e r a l  a d re n a le c to m y  I n  th e  g u in e a - p ig  a c t e  a s  a  

c o n s id e r a b le  a t r e e e  b r i n g i n g  ab o u t ’ ooraponeatory hypex^- 

trophy*  ? / i th in  t h r e e  d ays  a f te x ’* o p e ra t io n *  T h is  r e s u l t s  

i n  an i n c r e a s e  i n  MAP, LP a s  w e l l  a.8 In  BEAP, so t h a t  

* com pensa to ry  h y p e rp la s ia *  m ust a l s o  be t a k in g  p lace*

In  th e  g u in e a - p ig ,  t h e r e f o r e ,  th e  need  f o r  th e  a d r e n a l  

eox'^tlcoids c a n n o t  be met by th e  re m a in in g  g lan d  a f te i*  

uniXaterraX adz*enaleotomy w ith o u t  com pensa to ry  h y p e r tro p h y  

and h y p e r p la s ia *  I f  i n  a d d i t i o n ,  AOTH i s  g iv en  to  th e s e  

a n im a ls ,  th e  e f f e c t  i s  more pronounced  r e s u l t i n g  i n  a  

v e ry  l a r g e  i n c r e a a e  i n  HEAP and BMP and t h i s  a d d i t i o n a l  

s t i m u l a t i o n  by exogenous AGTH ©.ppears to  be th e  seme 

w h e th e r  th e  a d m i n i s t r a t i o n  fo l lo w s  soon a f t e r  o p e r a t io n  

o r  a f t e r  a  wefek*

s t i m u l a t i o n  by AOTE im th e  r a t *

The re s p o n s e  to  ACTE a d m i n i s t r a t i o n  i n  th e  r a t  i s  

n o t  o n ly  s lo w e r  b u t  a l s o  v e r y  much lOvS© x^^*Gnouno©d th a n  

t h a t  i n  th e  g u in e a - p ig ,  even though  2-3 t im e s  more 

AOTl! i s  g iv e n  to  th e  r a t  p e r  u n i t  body w e ig h t th a n  i s



^  if

a t o i n i e t e r a c l  to  th e  g u in e a -p ig *  When A o th a r -g e l  i s  

g iv e n  th e r e  i s  no n o t i c e a b l e  ohange a f t e i '  1 day e i t h e r  

i n  g la n d  w e ig h t  o r  t h e  component© m easu red  (T ab le  1 1 }*

At th e  end o f  2 clays t h e r e  i s  a  a ig n if io a x x t  i n c r e a s e  

i n  MAP and IP  and t h e r e a f t e r  no f u r t h e r  changes a r e  

s e e n .  The maximal i n e r e a s e s  a re  o f  th e  o r d e r  o f  

above th e  norm al v a lu es*  There i s  no m e a su ra b le  i n c r e a s e  

i n  DEAP up to  5 d a y s .  The on ly  i n d i c a t i o n  o f  i n c r e a s e s  

m i t o t i c  a c t i v i t y  i s  th e  i n c r e a s e d  u p ta k e  o f  P i n t o  DMA 

and h e re  a g a in  th e  e f f e c t  i s  n o t  a s  p ronouoed  a s  i n  

g u i n e a - p i g s #  H y p e r tr o p h y  o f  th e  g la n d  i s  shown by 

i n c r e a s e s  I n  th e  REAP/DMAP r a t i o *

As h ig h  a  dose a s  15 mg* A o t h a r - g e l  d a i l y  g iv e n  t o  

a d u l t  r a t e  (T a b le s  22 and 23) a f t e r  c o n t r o l l i n g  t h e i r  

endogenous ACTE s e c r e t i o n  w ith  c o r t i s o l  p ro d u c e s  

c o n s id e r a b l e  h y p e r t ro p h y  b u t  h a r d ly  c a u s e s  any in c r e a s e d  

i n c o r p o r a t i o n  o f  P i n t o  th e  DM , so t h a t  i t  can 

r e a s o n a b ly  be conc lu d ed  t h a t  t h e r e  i s  no incx’caeed  

m i t o t i c  r a t e .  A sim ilaz" dose  o f  A o t lm r-g e l  g iv e n  to  

Im m ature r a t s  whose AOTII s e c r e t i o n  i s  su p p re s se d  by 

c o x 't io o l  a c lB i in is t r a t io n  (Table© 24 and 25) c a u se s  an 

i n c r e a s e  i n  DEAD exià a  m arked i n c r e a s e  i n  

inoorx>ox*atioii i n t o  DM,^ so t h a t  im m ature r a t e  re e p o M  

to  AOTl by slioivlng a d r e n a l  h y p e r p l a s i a .  In  a d d i t i o n



v e r y  p r e a o itn o e d  la y p e r tr o p h y  o f  t h e  g la n d  t a lc e s  p l a c e ,

■When m a B s iv e  d o s e s  o f  AOÏH a r e  a d m i n i s t e r e d ,  a s  

w as d o n e  b y  f i a l a  ( 1 9 5 6 ) ,  t h e  g l a n d s ,  w h ic h  a p p e a r

g o r g e d  w i t h  b l o o d ,  ahow a  g r e a t  i n c r e a s e  I n  a l l  t h e  

c o n s t i t u e n t s  m e a su r e d  (L P , HHAP, Pr.M and DSIA.P) (T a b le  2 6 ) ,  

I t  i s -  im p o r t a n t ,  h o w e v e r ,  to  rem em ber t h a t  a t i m u l a t i o n  

a s  s e v e r e  a s  t h a t  u s e d  i n  t h i s  e x p e r im e n t  may r e s u l t  i n  

h a e ia o r r h a g io  b rea k d o w n  o f  t h e  c o r t e x  ( I n g l e ,  1 9 5 1 )*

The r e a s o n  f o r  t h e  l a r g e  d i f f e r e n c e s  i n  r e s p o n s e  o b s e r v e d  

b v  P i a l a  e t  a l .  ( 1 9 5 6 )  and b y  t h e  a u th o r  may b e  t h e  f a c t
f /  •CaBD|OBj(P

t h a t  t h e  A m er ica n  g ro u p  u s e d  V /is ta r  r a t s  w h ic h  a r e  a  

d i f f e r e n t  s t r a i n  fro m  t h o s e  u s e d  i n  t h e  G la sg o w  l a b o r a t o r y  

D i f f e r e n c e s  I n  t h e  c o m p o s i t io n  o f  t h e  a d r e n a l  g la n d  d ue  

t o  v a r i a t i o n  i n  s t r a i n ,  su ch  a s  b e tw e e n  A u g u s t  r a t s  and  

% lb in o  r a t s  h a v e  b e e n  o b s e r v e d  and a r e  r e p o r t e d  i n  

S a b lé  15»

E f f e c t s  o f  w ith d r a w a l  o f  o i r o u l a t i a g  AOTH o n  t h e  r a t

a d r e n a l  g la n d .

A d r e n a l c o r t i c a l  a t r o p h y  In d u c e d  i n  t h e  r a t  b y  

a d m i n i s t r a t i o n  o f  c o r t i c a l  e x t r a c t s  o r  c o r t i c a l  h o rm o n es  

i s  v e r y  w e l l  know n ( I n g l e  ^  1 9 5 8 ) « S a y o r a  ( 1 9 5 0 )

p r o p o s e d  t h e  h y p o t h e s i s  w h e re b y  h e  e n v i s a g e d  t h a t  t h e  

l e v e l  o f  c i r c u l a t i n g  c o r t i c a l  h o i'm on es e f f e c t i v e l y  

c o n t r o l©  t h e  p i t u i t a r y  s e c r e t i o n  o f  AOTH, an. i n c r e a s e d
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l e v e l  téH èlB g to  i n h i b i t  t h i s  ©eOTOtion m hereaa a  r a p i d  

u t i l i s s a t i o i i  o f  th e o e  horm ones h j  t i s e u e s  a s  ocGur© im d er 

c o n d i t io n s  o f  s t r e s s  d e c r e a s e s  t h e i r  b lo o d  l e v e l  and 

t h e r e f o r e  to c lu ees  g r e a t e r  ACTE eeo re tio x a .

The r e B u l t s  g iv e n  i n  Table© 17 and 18 ahow t h a t  th e  

e f f e o t  o f  o o r t i s o l  i s  to  oa-uae a t ro p h y  o f  th e  a d r e n a l  

g land# TÎ10 e a r l i e s t  changes o b s e rv a b le  a r e  i n  th e  LP 

and REAP c o n te n t  o f  th e  gland* Theae show a  d e c l i n e  

w hich i s  s l i g h t  a t  1 d a y , r e v y  marked a t  3 d a y s ,  and 

t h e r e a f t e r  s low  and oontimionBo The BMP c o n te n t  o f  

th e  g la n d  a l s o  shows a  decreae©  from th e  norm al v a lu e  

(Fig* 1 2 )  and t h i s  may p e rh a p s  i n d i c a t e  t h a t  some 

d e g e n e r a t io n  o f  th e  c e l l  m i o le i  i e  in v o lv e d  i n  th e  

a t r o p h i o p ro o e  e s  *

I t  i a  I n t e r e s t i n g  to  n o te  t h a t  th e  l e v e l  o f  o o r t i e o l  

a d m in is te r e d  i a  o f  no g r e a t  s i g n i f i c a n c e  i n  can s in g  th e  

a t ro p h y  o f  th e  g la n d ,  5 mg. p e r  day b e in g  j u s t  a b o u t  ae  

e f f e c t i v e  ae  15 mg. I t  would a p p e a r  t h e r e f o r e  t h a t  

t h e r e  i s  a  m in im al l e v e l  o f  c o r t i s o l  i n  th e  b lo o d  w hich 

c a u s e s  co m p le te  s u p p r e s s io n  o f  AGTH p r o d u c t io n  by th e  

p i t u i t a r y *  However* th e  f a c t  t h a t  a  10 mg* doae o f  

c o r t i s o l  a d m in is te r e d  f o r  3 days  oontiiTues to  be 

e f f e c t i v e  i n  s u p p r e s s in g  p i t u i t a r y  a c t i v i t y  f o r  a  f u r t h e r  

week (F ig*  12) i n d i c a t e s  t h a t  th e  horm one, which i e



w a te r - lm e o lm b le , l e  s lo w ly  ab so rb ed  i n t o  th e  o ix ^ o ù la tio n  

from th e  e i t e  o f  i n j e c t i o n  and t h i s  w i l l  te n d  to  l i m i t  

th e  b lo o d  l e v e l  o f  o o r t i e o l  a t t a i n a M e  w i th  h ig h e r  d o se e .

A com parison  o f  th e  e f f e c t  o f  the  d o se s  o f  o o r t i e o l  ubbH 

w i th  th e  e f f e c t  o f  hypophysectom y, where t h e r e  i s  no 

g u e s tio m  o f  AGfH e e c r e t io n ^  I n d i c a t e s  t h a t  th e  amount 

o f  o o r t i e o l  ab so rb ed  from  th e  s i t e  o f  i n j e c t i o n  i s  

a d e q u a te  to  s u p p re s s  c o m p le te ly  th e  a n im a ls  endogenous 

AOTE s e c r e t io n *  The a p p r o p r i a t e  d a t a  a r e  p ro e o n te d  f o r  

a lb in o  r a t s  o f  com parable  eii^e i n  T a b le s  15 and 18 w hich 

show t h a t  th e  two m ethods p ro d u ce  s i m i l a r  d e c r e a s e s  i n  

g la n d  w e ig h t ,  and i n  th e  c o n s t i t u e n t s  de te rm ined*

Bineo th e  s u rg i  oa l rem oval o f  th e  so u rc e  o f  AOTH 

in v o lv e s  th e  w ithdravm l o f  o th e r  horm ones o f  th e  p i t u i t a r y  

b e s id e s  AOTH, I n c lu d in g  ©omatotrophxc horm one, and a l s o  

b e c a u se  o f  th e  d i f f i c u l t y  o f  rem oving th e  e n t i r e  p i t u i t a r y  

a t  o p e r a t i o n ,  i t  i s  pe^rhaps more e a t i o f a c t o r y  to  u se  

c o r t i s o l  to  c o n t r o l  th e  s e c r e t i o n  o f  AGTHj though  i t  

sh o u ld  be remembered t h a t  c o r t i s o l  a l s o  b r in g s  ab o u t 

o t h e r  m e ta b o l ic  ch an g es .

At th e  end o f  th e  10 day p e r io d  o f  th e  w ith d raw a l 

o f  AOTH (Stable 18)  ̂ th e  d e c l i n e  i n  g lm id  w e ig h t ,  i n  DP 

and i n  HMD i s  a b o u t  55^ and In  HEAP a b o u t  35̂ X‘ o f  th e  

norm al v a lu e s  w hich a r e  a l l  h i ^ l y  s i g n i f i c a n t #  Blnoe



th e s e  l o s s e s  ooour o n ly  i n  th e  ^onae f a s c l e u l a t a  

and r e t i c u l a r i s  o f  th e  eoz 'tex , l e a v i n g  th e  55ona 

g lo m e ru lo sa  and th e  m e d u lla  a lm o s t u n a f f e c t e d  (Deane 

and G-reep* 1946) i t  a p p e a r s  t h a t  th e  damage to  th e  

c o r t i c a l  c a l l s  i n  th e s e  r e g io n s  i s  e x t e n s i v e ,  perha.po 

a l s o  i n v o l v in g  th e  n u c l e i .

E f f e c t  o f  w ith d raw a l o f  Ando genou s AOTH i n  g u in e a -p ig s #

ltx»ophy o f  th e  g u in e a - p ig  adx'cnal c o r te x  in d u c e d

by c o r t i s o n e  a d m i n i s t r a t i o n  h a s  been  r e p o r t e d ,  and

hypophysectom y b r in g s  a b o u t  s i m i l a r  changes i n  th e

TOna© f a s o i c u l a t a  and r e t ic u X a r lB  (S o lw e ig c r  and Long,

1 9 5 0 ) .  Bo i t  i a  r e a s o n a b le  to  assume t h a t  th e

w ith d ra w a l o f  AOTH can  be b ro u g h t a b o u t  e i t h e r  by th e

rem oval o f  th e  p i t u i t a r y  o r  by s u p p r e s s in g  i t©  a c t i o n

by o o r t io o id s #

In  o u r . .e x p e r im e n ts * how ever, a d m i n i s t r a t i o n  o f

10 mg# c o r t i s o n e  d a i l y  f o r  3 days d oes  n o t  p roduce  any

s i g n i f i c a n t  chan.ge e i t h e r  in  g lan d  w e ig h t  o r  i n  th e
. go

com ponents m easured  (T ab le  29) # The u p ta k e  o f  D 

i n t o  LP, BlAP and DHÂP i a  a lso  e s s e n t i a l l y  unchanged 

(T ab lé  30) # These o b s e r v a t io n s  a r e  i n  ag reem en t w ith  

th o s e  o f  P ru n ty  £ t  ^1# (1955) who a d m in is te r e d  c o r t i s o n e  

to  so o z 'b u tio  g u in e a - p ig s  and o b se rv ed  t h a t  th e  g la n d  

w e ig h t i n  c o r t i s o n e - t r e a t e d  g u in e a - p ig s  w ere th e  same
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BM i n  norm al g u in e a -p ig s *

B u r s t e i n  and Dorfman (1955) have i d e n t i f i e d  th e  

u r i n a r y  e x c r e t i o n  p ro d iic ta  o f  o o r t i e o l  m e tabo liem  i n  

g u in e a - p ig  and have f a i l e d  to  f i n d  any c o r t ia o n e *

T h e re fo re  c o r t i s o n e  may n o t  be a norm al m e ta b o l ic  p r o d u c t ,  

though  t h e r e  i s  h i s to c h e m ic a l  e v id e n c e  t h a t  i t  d o ea , i n  

some c irc u m a ta n c e s ,  have a  s u p p r e s s iv e  a c t i o n  on th e  

a d r e n a l  c o r te x *  Fux»ther a t te m p ts  to  s tipp reaa  th e  

p i t u i t a r y  f u n c t i o n  w ith  c o z 't ia o l  g iv e n  o v e r  a  p e r io d  

o f  10 d ay s  (T ab le  44§ Fig* 17) b ro u g h t  ab o u t o n ly  a  

s l i g h t  d rop  i n  th e  w e ig h t o f  th e  g la n d ,  and i t s  

c o n s t i t u e n t s ,  b u t  th e  d e c re a s e  v/as n o t  s t a t i s t i c a l l y  

s i g n i f i c a n t  ( e x c e p t  i n  th e  case  o f  L'P c o n te n t)*  I t  i e  

t h e r e f o r e  co nc luded  t h a t  c o r t i s o l ,  and p e rh a p s  c o r t i s o n e  

a l s o ,  do i n h i b i t  th e  p i t u i t a r y  f u n c t i o n  i n  th e  g u in e a - p ig  

b u t  t h a t  th e  e f f e c t  o f  t h i s  i n h i b i t i o n  on th e  a d r e n a l  

i s  n o t  so p ronounced  in  th e  g u in e a - p ig  a s  i n  th e  r a t .

D i f f e r e n c e s  i n  th e  r e s p o n s e s  to  AOTH betw een  th e  r a t  and

th e  g u in e a -p ig *

The r e l a t i v e l y  l a r g e  sis©  o f  th e  g u in e a - p ig  a d re n a l  

g la n d  i s  n o te w o r th y .  VJhile i n  th e  r a t  th e  a d re n a l  

^^eight p e r  100 g* body w e ig h t i s  ab o u t 30 mg*, th e  

c o r re s p o n d in g  f lg iz re  f o r  th e  g u in e a - p ig  i s  ab o u t 100 mg. 

and i t  i© o f  i n t e r e s t  to  n o te  t h a t  th e  v a lu e  f o r  man i e
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o n ly  ab o u t 10-15  mg* In  th e  r a t  th e  se o r e t  io n  o f  

o o r t l o o i d e  by th e  a d re n a l  i s  h ig h e r  th a n  i n  th e  g u in e a - p ig  

(B ush , 1951) and i t  t h e r e f o r e  a p p e a rs  t h a t  th e  r a t  

a d r e n a l  g la n d ,  even  though  sm a ll  by oom parisen  to  t h a t  

o f  th e  ^gu inea-p ig , i s  s e c r e t i n g  i t s  oo rtiooH  hormones 

u n d e r  g r e a t e r  a t im u la t io n *  On th e  b a s i s  o f  t h i s  

oom parison  i t  i s  p o s s i b l e  t h a t  th e  g u in e a - p ig ,  b e cau se  

i t  l a o k s  s t r o n g  s t i m u l a t i o n  by AOTH, n e e d s  a r e l a t i v e l y  

l a r g e  g land  to  s y n th e s i s e  i t s  r e q u i r e m e n ts  o f  c o r t i c a l  

s t e r o i d s *

The d i f f e r e ja o e s  i n  r e s p o n s e  to  exogenous ACTE a r e  

a l s o  v e ry  pi'onounoed. With a dose 2-3  t im e s  t h a t  g iv e n  

to  th e  g u in e a - p ig  I n  te rm s  o f  body w e ig h t ,  th e  r a t  shows 

o n ly  h y p e r t ro p h y .  The g u in e a - p ig ,  on the  o th e r  h an d , 

r e s p o n d s  more q u ic k ly  and shows more px\:)nounoed h y p e r­

t ro p h y  and h y p e r p l a s i a .  These d i f f e r e n c e s  may p o s s ib ly  

be due to  e i t h e r  (1 ) th e  r a p i d  i n a c t i v a t i o n  o f  th e  AOTH 

a d m in is te r e d  In  th e  r a t  b u t  n o t  i n  th e  g u in e a - p ig ,  o r  

( i i )  to  th e  f a c t  t h a t  th e  r a t  a d r e n a l  n o rm a l ly  f u n c t io n s  

u n d e r  th e  i n f l u e n c e  o f  a  h ig h e r  l e v e l  o f  endogenous AOTH 

th a n  i s  the ca se  i n  th e  g u in e a - p ig  so t h a t  th e  a d d i t i o n  

o f  # o re  ACTE by an exogenous r o u te  h a s  a  r e l a t i v e l y  sm a ll  

e f f e c t  i n  th e  r a t  b u t  c a u se s  c o n a id e r a b le  s t i m u l a t i o n



i n  th e  g u in e a - p ig .  The f i r a t  p o s s i b i l i t y  seems u n l i k e l y  

s in c e  th e  AOTH u sed  was s t a b i l i s e d  i n  th e  form o f  a  fo l  

to  p r e v e n t  i t s  i n a c t i v a t i o n  by r a p id  d e s t r u c t i o n ,  and i t  

t h e r e f o r e  a p p e a rs  more l i k e l y  t h a t  t h e r e  i s  a g r e a t  

d i f f e r e n c e  betw een th e  amount o f  c i r c u l a t i n g  AOTH i n  th e  

3:'at and i n  th e  g u in e a -p ig *

D i f f e r e n c e s  o b se rv e d  i n  th e  e f f e c t  o f  w ith d ra w a l 

o f  endogenous AOTH by o o r t l e o i d  a d m i n i s t r a t i o n  o r  

o th e r w is e ,  p o in t  to  th e  saaiie co n c lu s io n *  The s u p p re s s io n  

o f  AOTH s e c r e t i o n  f o r  a s  s h o r t  a tim e a s  3 days cause© 

marked a t ro p h y  i n  th e  r a t  a d re n a l  g lan d  end by 10 days 

e x t e n s iv e  d e g e n e r a t io n  h a s  s e t  i n  in v o lv in g  even th e  c e l l  

n u c le i*  In  vhe g u in e a - p ig  the  a t ro p h y  i a  o n ly  a l ig h t*

The r a t  a d r e n a l ,  b e in g  a p p a re n t ly  m a in ta in e d  u n d e r  th e  

in f l u e n c e  o f  a h ig h  I n t e r n a l  s e c r e t i o n  o f  AOTH, r a p i d l y  

c o l la p s e B  when t h i s  i s  c u t  o f f , b u t  th e  g u in e a - p ig  

a d r e n a l ,  s in c e  i t  i s  n o t  n o rm a lly  so s t r o n g l y  s t im u la te d  

by AOTH does n o t  d e g e n e ra te  so m ark ed ly  when t h i s  

s t i m u l a t i o n  i s  w ithdraw n* I t  i s  p o s s i b l e  t h a t  th e  

g u in e a - p ig  may make g r e a t e r  u se  th a n  th e  r a t  o f  pathw ays 

o f  c o r t i c o i d  b i o s y n t h e s i s  which a re  n o t  AQTH-depeMent*

4 è2* P o s t  mortem changea i n  n u c l e i c  aoide*

The a d m i n i s t r a t i o n  o f  m ass iv e  d o se s  o f  ACTE to  th e  

r a t  w hich d ie d  a f t e r  5 d ay s  tx’ea.tment s im u la te s  extrem e



o o n d i t i o n s  o f  s t i ’e s s  r e s u l t  l a g  u l t i m a t e l y  i a  d e a t h .

T he g la n d  i n  t h i s  a n M a l , a s  i s  t o  b e  e x p e e t e d ,  i s  

lauch b i g g e r  th a n  i n  t h e  r a t  w h io h  s e r v i v e d  s i m i l a r  

t i 'e a t m e n t  viifch ACTH f o r  3 d a y s  ( T a b le s  26 and  2 8 )  b u t  

t h e  a m o u n ts  o f  RIAP and o f  M ', and p e r h a p s  a l s o  o f  M â P ,,-I
a r e  lo w e r  i n  t h e  d ea d  r a t ,  in d ie s / f c in g  t h a t  w i t h i n  a  f e w  ''• 

h o u r s  a f t e r  d e a t h ,  a u t o l y t i o  o h a n g e s  b r i n g  a b o u t  a  

c o n s i d e r a b l e  d e c l i n e  i n  t h e  HIA and p hoap ho l i p i d s .

T h is  o b s e r v a t i o n  e a p h a s l s o a  th e  n e e d  t o  a c c e p t  th©  

p o s t  mox'tem d a t a  o n  human a d i'e n a l g la n d s  w it h  c a u t i o n .

4 , 3  E f f e c t  o f  a s c o r b i o  a c i d  a e f io le a x o y  o n  t h e  g u i n e a - p i g  

a d r e n a l  g l a n d .

The a d r e n a l  g la n d s  u n d e r g o  c o n s i d e r a b l e  e n la r g e m e n t  

s h o w in g  a  s i g n i f i c a n t  i n c r e a s e  i n  w e ig h t  d u r in g  t h e  

d e v e lo p m e n t  o f  a c u t e  s c u r v y  ( S a b le  4 0 ) .  T h is  vm s f i r s t  

o b s e r v e d  by R odony ( 1 9 1 9 )  and h a s  s i n c e  b e e n  c o n f ir m e d  

b y  many o t h e r  .m r k e r e  (M eyer and fficCJormie, 1 9 2 8  § & ® r g e ly ,  

1 9 4 3 1  a t e p t o  ^  a l .  5 1 9 5 1 “, and P r u n ty  £ t  , 1 9 5 5 ) .

An a n a l y s i s  o f  t h e  g la n d  sh o w s s i g n i f i c a n t  i n c r e a s e s  

i n  t h e  R IA P , I P ,  and P r I  c o n t e n t  o f  th e  g la n d  and  t h e s e  

o h a n g e s  a r e  c o m p a r a b le  w i t h  t h o s e  p r o d u c e d  by a d m i n i s t r a t i o n  

o f  1 0  m g. AOTH f o r  5 dayrs (T a b le  4Ü§ P i g .  1 6 ) .  B t ir th e r ,  

t h e s e  c h a n g e s  c a n  b e p r e v e n t e d  fro m  o c c u r r in g  i n  t h e



g la n d  h j  a d m ln la t r a t I o n  o f o o r t iB o l  wMoli i n t e r f e r e ©  w i t h  

th e  p i t u i t a r y  © e o re t lo n  o f  âOTîI {Table 44; Fig* 17) « 

Henoo i t  1© concluüecl t h a t  th e  ohanges o o c 'u r r in g  i n  

l a t e  aourvy  r e p r e s e n t  t r u e  h y p e r t ro p h y  o f  th e  glazicl^ 

b ro u g h t  ab o u t by in c r e a s e d  p i t u i t a r y  s e c r e t i o n  o f  ACTE 

due to  th e  s t r e s s  oauaed  by th e  c o n d i t io n s  o f  a c u te  

d e f ic ie n c y *

G-uinea-“p:lga d u r in g  th e  l a t e  s t a g e s  o f  aoux'vy re sp o n d  

to  a d m i n i s t r a t i o n  o f  AOTH sixomng a  v e ry  prono'unced 

ix ic reaee  i n  g lan d  v m ig h t.  (T a b le s  36 and 40 ; Fig* 1 6 ) .  

TlriB o b s e r v a t io n  i e  i n  ag reem ent w i th  t h a t  o f  P ru n ty  

(1955)»

Our r e e u l t s  I n d i c a t e  marked h y p e r p l a s i a  to g e th e r  

w i th  hy%) o r  tro p h y   ̂ a ln c e  g i n  a d d i t i o n  to  an i n c r e a s e  

i n  th e  DBAP, th e  HEAP and th e  LP p e r  c e l l  a l s o  ehow; 

In c re a s e s *  The i n c r e a s e s  i n  HEAP and LP p e r  g la n d ,  

though m arked , a r e  s t i l l  n o t  so g r e a t  a s  to  i n d i c a t e  

a  s p e c i f i c  e f f e c t  o f  th e  rem oval o f  a s c o r b i c  a o id  s in c e  

a d m i n i s t r a t i o n  o f  AOTIi f o r  3 d ays  to  noiv-BOorbutlo 

guinea^»pigs h a s  ehovm s im i la r '  i n o r e a s e s  (Ta1)lee 2 and 4)* 

T here i s  no e v id e n c e  t h a t  th e  rem oval o f  a s c o r b ic  a c id  

e e n e i t i s e s  th e  a d r e n a l  c o r te x  to  th e  a c t i o n  o f  ACTH and 

th e  e f f e c t s  o f  a s c o r b ic  a c id  d e f i c i e n c y  w i th o u t  

a d m i a i s t r a t i o n  o f  exogenous AOTH, s in c e  th e y  a r e



r e v e r s i b l e  by c o r t i s o l ,  a r e  a p p a r e n t ly  due to  an 

ino reaaec l aoom etion  o f  AOTH th e  an im ale  p i t u i t a r y  a s  

a  r e s u l t  o f  th e  8 t r e s s  a r i s i n g  from th e  eeurv^'» These 

r e s u l t s ,  t h e r e f o r e ,  do n o t  s u p p o r t  th e  i d e a  o f  Eayano 

e t  a l .  (1956) and o f  Jo n e s  e t  a l .  (1956) t h a t  a e c o rh io  

a o id  a c t s  a s  a  r e s t r a i n i n g  f a c t o r  i n  the b i o t h e s i s  

o f  ad ren o  oo r11e o i d s .

4 .4  I n f lu e n c e  o f  d i e t a r y  changes on th e  a d r e n a l  g landa

Our o b s e r v a t i o n s  p o i n t  t o . t h e  f a c t  t h a t  d i e t a r y  

changes  have an  im p o r ta n t  e f f e c t  on th e  g e n e r a l  m e tabo lism  

o f  th e  a d re n a l  g la n d .  A si^pply o f  d i e t a r y  p r o t e i n  

and t h e r e f o r e  an a d e q u a te  amino a e id  l e v e l  ixi th e  b lo o d  

p la y s  a  promilnent r o l e  i n  th e  b i o s y n t h e s i s  o f  p r o t e i n  and 

liP in  the  g la n d .  In  th e  absen ce  o f  an a d e q u a te  supply  

o f  amino a c i d s ,  a  l a r g o  en e rg y  Intake b r i n g s  ab o u t a  

s i g n i f i c a n t  f a l l  i n  th e  PrW and L'P c o n te n t  o f  th e  g la n d , 

w h ile  w i th  a  l ib e r a l, su p p ly  o f  amino a c i d s  t o g e th e r  w ith  

a h ig h  e n e r ^  I n t a k e  P r l  and LP a re  in c r 'e a s e d  (Fig* 1 8 ) .  

These changes i n  d i e t  do n o t  b r in g  ab o u t s i m i l a r  changes 

e i t h e r  i n  th e  BMP o r  i n  th e BIAP c o n te n t  o f  th e  g la n d ,  

iienoe p r o t e i n  s y n t h e s i s  t a k e s  p la c e  w ith o u t  in c r e a s e  

i n  th e  amount o f  HBA.

The c lo s e  so e l a t i o n  betw een  BHA and p r o t e i n
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m a ta M lle m  liae a l r e a d y  been  d is c u e e e d  i n  th e  I n t r o d u o t io n  

to  tM © t h e s i s ,  b u t  i t  i s  p e rh a p s  w o tth  r e c a l l i n g  t h a t  

r e c e n t  ev id e n c e  i n d i c a t e s  t h a t  p r o t e i n  s ^ m th e s ls  can 

talce p la c e  w i th o u t  de novo fo rm a t io n  o f  RIA. The 

i n h i b i t i o n  o f  amino a c id  in c o r p o r a t i o n  i n t o  p ro te in ©  

by r ib o n u c le a s e  o b se rv ed  by Gale and F o lk e s  (1953) and 

o t h e r s  i s  n o t  avlfmye o b se rv e d  i n  a l l  system s* E a t 

s k e l e t a l  m uscle  m i to o h o n d r ia ,  w hich c o n t a in  RHA, can 

i n c o r p o r a t e  l a b e l l e d  l e n c in e  in to  tlieix* p r o t e i n s ,  a  

p r o c e s s  which i e  s t im u la te d  by r ib o m io le a s e  a c c o rd in g  

to  Bimpeon and McLean (1957) and r a p id  s y n th e s i e  o f  

p r o t e i n s  by phosphate-s tax*ved  y e a s t  c e l l s  which do n o t  

s y n th e s i s e  new HEA h a s  been  r e p o r t e d  by L i s a  (l@g8)#

Such fo rm a t io n  o f  new p r o t e i n  w ith o u t  de novo s y n t h e s i s  

o f  HEA I s  8up;p;ested by th e  r e s u l t s  on th e  r a t  a d r e n a l .

A cco rd ing  to  th e  scheme p roposed  by Mxmro (1956) 

th e  b lood  poo l o f  amino a c i d s  e n t e r s  th e  p r o t e i n  s y n t h e t i o  

sequence  i n  v a r io u s  o r g a n s ,  depend ing  on tlie energy  su p p ly  

p ro v id e d  In  th e  d i e t .  The amino a c id  l e v e l  can be 

I n c r e a s e d  e i t h e r  by c a ta b o l is m  o f  m uscle  p r o t e i n  u n d e r  

th e  I n f lu e n c e  o f  c o r t i c a l  hormone© ( Goodl&dland Munro, 1959) 

o r  h j  d i r e c t  p r o v i s io n  th ro u g h  d i e t a r y  in t a k e  o f  p r o t e i n ,  

a s  i s  done i n  th e  e x p e r im e n ts  d e a c r ib e d  h e r e .  These



amino a o id e  woiiXd su p p ly  the  b u i l d i n g  u n i t s  f o r  p r o t e i n  

eyntlaesi© i n  th e  ad renal, g la n d .

D ie t a r y  changes a,ppeax* to  have a:a e f f e c t  on th e  

in co x 'p o r 'a tio n  o f  ' "? i n t o  th e  a c i d - a o l u h l e  f r a c t i o n  

(iUS) o f  adreneil t i s s u e  (Fig# 20) and a l s o  in t o  th ej,
rm c lo io  a c i d s  and o th e r  f r a c t i o n s  ( F ig .  2 1 ) .  The

su p p ly  o f  e x t r a  energy i n  th e  d i e t  r e d u c e s  th e  i n c o r p o r a t i o n

in to  s i g n i f i o a n . t l y  ÿ th e  e f f e c t  b e in g  o b se rv e d  to  a

gx*eatex’ d e g re e  when th e  p r o t e i n  c o n te n t  o f  th e  d i e t ,  and

t h e r e f o r e  th e  supp ly  o f  annino a c id e  i s  o u t  o f f .  T h is
go

educed i n c o r p o r a t i o n  o f  P i n t o  th e  a o i d - s o l u b le

n u c l e o t i d e s  a;ad o th e r  compounds, i s  p e rh a p s  an i n d i r e c t

in f l u e n c e  o f  th e  i n c r e a s e d  m e ta b o l ic  a c t i v i t y  o f  t h e  ik iver

:ceBuItixig fx*om th e  p r o v i s io n  o f  e n e rg y .

I t  i s  a l s o  n o te w o rth y  t h a t  th e  g row th  o f  a  tum our
go

s i m i l a r l y  r e d u c e s  th e  i n c o r p o r a t i o n  o f  P in t o  th e  

a c i d - s o l u b l e  f r a c t i o n  o f  th e  a d re n a l  g la n d  (Fig* 20) 

a g a in  1 M i  e a t i n g  t h a t  I n c r e a s e d  m e ta b o l ic  a c t i v i t y  i n  

o th e r  p a r t s  o f  the body r e d u c e s  th e  i n c o r p o r a t i o n  i n  th e  

a.dz*enal.

4 .5 .  M etabolism  o f  DM .

A l a r g e  number o f  s t u d i e s  i n v o l v in g  th e  u se  o f  

i s o to p e  Incor% )oration  i n t o  W A  ( F u r s t  and Drown, 1951; 

S m e l l ie  e t  a l . ,  1955) have shown t h a t  i n  norm al an im a le
« tu ta r a  iiwaiesja f



i n c o r p o r a t i o n  i n t o  MA i s  low I n  tiîSsueB w hich have few 

c e l l  rliviaioB Bp W t  i s  h ig h e r  :l;a t i s ü u m  l i k e  ‘bone marrow 

and i a t o B t i n a l  inuooBa wMoli have g r e a t e r  m i t o t i c  ao tiv i% ^o  

lOhe p r e s e n t  p o s i t i o n  h as  b een  rev iew ed  by D avidson  (1957)•  

f u r t h e r  i t  hae  a l s o  been eh own t h a t  th e  s y n t h e s i s  o f  BIA 

I s  i r r e v e r s i b l e  ( i jg a a .rd  and Husohj> 1955)* S in ce  3)1A 

c c m s t i t i i t e s  th e  ch‘eomosomal m a t e r i a l  and th e  DIA c o n te n t  p e r  

s e t  o f  chromosomes i s  f a i r l y  c o n s ta n t  f o r  any g iv e n  e p e o ie a ,  

i t  i s  s u g g e s te d  t h a t  DBA to  n o t  i n  dynam ic e q ju i l lb r lm )  

w ith  o th e r  c o n s t i t u e n t s  o f  th e  c e l l  g 'but t h a t  DMA i s  form ed 

d u r in g  m i t o s i s  and^ once fo rm ed , rem a in s  i n t a c t  th ro u g h o u t  

th e  l i f e  o f  t h e  c e l l  ( F u r a t  and Brown, 1951)#

111 o u r  i n v e s t i g a t i o n s ,  a t te m p ts  have  been  made to  

o b t a i n  DMA. from th e  a d r e n a l  g land  i n  a  f a i r l y  pilre  c o n d i t io n *  

I n  a l l  c a s e s  th e  r e l a t i v e  s p e c i f i c  a c t i v i t y  o f  th e  DMA 

i s  very  sm a ll  i n  th e  norm al guinea-*pig or r a t #  'When th e  

OTOunt o f  DMA a v a i l a b l e  p e r m i t s  a  r to r th o r  p u r i f i c a t i o n  

by io n o p h o r e s l s  on p a p e r  no o b s e rv a b le  I n c o r p o r a t i o n  o f
‘■JÎ ^

" ‘'"D l a  d e m o n s t ra b le  ( f a b l e s  41 and 4 5 ) .  I n  th e  c a se  o f  

BBA I t  h a s  been  amphasl&;ed (Barnum e t  a i l* , 1950; David eon 

a t  a l • j 1951) t h a t  n u c l e o t i d e s  o b ta in e d  by s im p le  h y d r o l y t i c  

m ethods a??e l i k e l y  to  be h e a v i ly  oontaan inated  v t t h  nou^- 

a u o le o t ic le  oorrpoirnds ^md t h e r e f o r e  D av idson  and B m e llie  

( 1 9 5 2 ) d e v is e d  th e  io n o p h o r e t i e  teahn ic iue  w hich g iv e s  a



f a i r l y  o a t l a f a o t o r y  p u r l f i o a t l o a  o f  t h e s e  m u e leo tld es#

I t  i e  l i k e l y  t h a t  th e  m ethods o f  DMA p m ? lf lo a t lo %  by th e  

u s u a l  p r é c i p i t a t i o n  p ro c e d u re  do n o t  remove th e  l a s t

trace©  o f  p ro  t o l a  w hich may In c lu d e  some r a d io a c t iv e  

phom pho-protelm # F u r th e r ,  th e  p r e c i p i t a t e  o f  DBA may 

have adsorbed on i t s  e w fa o e  o th e r  r a d io a c t iv e  compounds 

w hich can n o t r e a d i l y  be w ashed o u t w ith  a c id s  even though  

Daomat and B tev en s Hooper (1957) have c la im ed  t h a t  t h i s  

i s  p o ss ib le #  3uch r a d io a c t iv e  c o n ta a ia a t io B  may r a i s e  

o o n B iâo rab ly  th e  a p o c i f ie  a c t i v i t y  o f  DMA# ïh e e e  

I m p u r i t i e s  earn » how ever, be e a s i l y  s e p a ra te d  by s u b je c t in g  

th e  DMA to  io n o p h o ra e is*  When t h i s  i s  done th e  r a d io a c t iv it y  

do c r e a se s  markedly end th e  amount o f  pho sp h o ru s corereaponding 

to  DMAD i a  a ls o  c o n s id e ra b ly  re d u c e d .

When due p r e c a u t io n s  a r e  taken, to  o b t a i n  p u re  DMA,
'%9P i s  an e x tre m e ly  s e n s i t i v e  in c l ie a to r  f o r  d e t e c t i n g  new 

DMA a y n th e s i a  in  th e  a d r e n a l  gland# In  th e  case  o f  th e

gulnea*-plg  t r e a t e d  w ith  l y o p h i l l s e d  A GTE th e r e  i s  no

i n  o r eased  u p ta k e  o f  up to  16 h o u rs  ( f a b l e  10) #  W ith 

A c th a r -g e l  t h e r e  i s  no I n c r e a s e d  u p ta k e  even a t  1 d ay , so

t h a t  Ih e e e  s t lm u la t lo n e  do n o t  cause any in c r e a s e  i n

m i t o t i c  r a t e ,  b u t  a  r a p i d  and c o n t in u a l  r i s e  as  a p p a re n t  

when t r e a tm e n t  w i th  Aothar^^gel i s  c o n t in u e d  beyond 1 d ay .
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Ab h a s  a l r e a d y  bea;n d i s c u s s e d ,  th e  u se  o f  l y o p M l i s o d  

AGIH p lu s  A cthar’*»gel a c t s  ae a  g r e a t  s t im u la n t  in d u c in g  

v e ry  r a p i d  m i t o t i c  a c t i v i t y  which re m a in s  c o n s ta n t  a f t e r  

r e  a c h in g  th e  saaximuin v a lu e  a t  ab o u t 24 h o u r s ,  a t  which tim e 

th e r e  i s  an  in c r e a s e  by ab o u t 40Oh i n  ’P i n c o r p o r a t io n  i n t o

111 th e  case  o f  r a t s  a l s o  the  in c r e a s e d  in c o r p o r a t io n
52o f  " P i n t o  DMA u n d e r  th e  a c t i o n  o f  Ac th a n - g e l  o c c u rs  o n ly  

a t  2 days  and t h e r e a f t e r  i s  c o n s ta n t  ( f a b l e  125  Pig# 9 )*

Incrcc ised  u p ta k e  o f  t a k e s  p la c e  i n t o  th e  MA o f

th e  a d r e n a l  g la n d s  o f  s c o r b u t i c  g u in e a - p ig a  ( f a b l e  4 1 ) 

b u t  t h i s  o b s e r v a t io n  I s  n o t  a lw ays r e p r o d u c ib l e  ( f a b l e  4 5 )* 

Henoe I t  i s  d o u b t fu l  whethex* ecu rvy  a lw ays in d u c e s  s y n t h e s i s  

o f  new ‘D'ÉAo In  t h i s  ex p e rim en t on s c o r b u t i c  guinea«^pigs 

(T a b le s  40 and 41) i t  waé f u r t h e r  n o te d  t h a t  th e  two 

ACTE-1 located g roups  with, and w ith o u t  a supp lem en t o f  

a s c o r b ic  a c id  show th e  same e x t e n t  o f  i n c o r p o r a t i o n  a l th o u g h  

th e  Dli/iP c o n te n t  o f  th e  s c o r b u t i c  group r e c e i v i n g  AGTH i a  

s i g n i f i o a a t . l y  g r e a t e r  th a n  t h a t  o f  th e  o th e r  g ro u p # The 

r e a s o n  f o r  t h i s  anomaly i s ,  how ever, n o t  c l e a r .

H ypophysectom ised  r a t s  show v e ry  L i t t l e  i n c o r p o r a t i o n

o f  i n t o  DIA, and s t im u la t i o n  w ith  AOTH f o r  3 s t i l l
32DOS n o t  r e s u l t  i n  any pronounced in c r e a s e  i n  V u p ta k e

(T ab le  16 ; Fig* 1 1 ) .  I t  i e  t h e r e f o r e  r e a s o n a b le  to  suppose



t h a t  th e  âo ae  o f  AÜKî g iv e n  d oes  mot eau ae  any a i g n i f i o a n t

I m r e a a e  i n  m l t o t i e  a c t i v i t y  i n  t h e  h y pophyseotomiBed r a t ,

h u t  oauaeB o n ly  h y p e r tro p h y #  S i m i l a r l y ,  a d m i n i s t r a t i o n

o f  a o r t i e o l  to  normal, r a t s  ra d n o e s  th e  i n c o r p o r a t i o n  i n t o

BM (T a b le  20) and a im n itm ieo u s  t r e a tm e n t  w ith  10 mg*

Aethar*-g©l d a i l y ,  althong^i in d u c in g  h y p o r tro p l iy  o f  th e
39g la n d ,  do es  n o t  i a e r e a e e  th e  in e o rp o  r a t i  on o f  ?  i n t o  

DMA. above th e  norm al va lu e*  I t  seem s, t h e r e f o r e ,  t h a t  

when th e  i n t e r n a l  s e c r e t i o n  o f  AOfH i e  su p p re s se d  am 

BitogBUouB su p p ly  o f  10 mg* d a i l y  to  a d u l t  r a t s  does  n o t  

cau se  h y p e r p la s ia *
3POn th e  o t h e r  h an d , s i g n i f i c a n t  I n c r e a s e s  o f  P 

u p ta k e  i n t o  th e  a d re n a l  DMA o f  o o r t l a o l " # t r e a te d  Immature 

r a t e  a r e  o b se rv e d  when th e s e  a r e  t r e a t e d  w ith  15 mg* 

A0tlm3?-g0l d a i l y  (T ab le  25) and a l s o  when much l a r g e r  d o se s  

o f  AGSH a r e  g iv e n  to  Im m ature r a t s  w hich had n o t  r e c e iv e d  

c o r t i s o l  (T a b le  26)* I n  th e  l a t t e r  c a se  t h e r e  i s ,  i n  

a M i t i o n ,  a  m e a su ra b le  in c r e a e e  In  th e  amount o f  MAP. I t  

would seem t h a t  h y p e r p l a s i a  can  he p roduced  i n  th e  r a t  

a d r e n a l  by v e ry  l a r g e  d o se s  o f  AOTH, th o u g h ,  o f  c o u rs e  

th e  re s p o n s e  i n  th e  young r a t  may be d i f f e r e n t  from t h a t  

w hich o c c u r s  I n  th e  m a tu re  animal*

The r o l e  o f  OTA i n  a d r e n o c o r t i c a l  f u n c t i o n  i s  n o t  

f u l l y  u n d e r  s tood*  DM Im© sometime# b e e n  im p l ic a te d



In  p r o te in  m etabollem  and th e  p o s i t io n  hae been review ed  

by W llk lne (1 9 5 7 ) , but b le th e r  i t  doee p la y  any im portant 

r o le  in  e lm ila r  p ro o eeeee  In  th e adrenal i s  n o t c le a r  

from our ozperlmemtG# I t  l e  p o a e ib le  th a t  an in oreaeed  

demand fo r  o o r tlo o e te r o id B  ouch ae would occu r im der 

m ild  e tr e e e  i e  met by hypertrophy o f  # ie  g la n d , but when 

th e  demand l a  g r e a te r  than  can be accommodated by alm ple  

h yp ertrop h y , an in c r e a s e  Im the c e l l  mmber become© 

m eceaeary , r e s u l t in g  i n  fu r th er  e y n t l ie s ia  o f  111 and 

perhaps a ls o  o f  p r o te in . I t  i s  a l s o  to  he remembered 

th a t  in  c o n d it io n s  o f  o v e r a c t iv ity  o f  th e g la n d , such  

me Ouahing*# syndrome, marked h y p e r p la s ia  o f  th e gland  

i s  found# Very g r e a t  s t im u la tio n  o f  th e  g la n d  w ith  

AGTE or  th e  a p p lic a t io n  o f  a  sev ere  s t r e s s  perhaps s im u la te  

amah c o n d it io n s  o f  o v e r a e t i v i t j  i n  c a u s in g  h y p e r p la s ia .

4.6*  _Metaboll8m o f  E lA #

A d m in is t r â t io n  o f  AOTl cau ses hypertrophy o f  th e  

adrenal gland r e s u l t in g  i n  an in c r e a s e  i n  th e  REAP 

co n ten t n o t o n ly  o f  the gland as a whole but a ls o  o f  

each  c e l l .  In th e  r a t  t h i s  in c r e a s e  In  amount i s ,  

how ever, accompanied by a m et lo w er in g  in  th e  r e l a t i v e  

s p e c i f i c  a c t i v i t y .  T h is f in d in g  w hich ia c o n s is t e n t ly  

rep ro d u c ib le  under d i f f e r e n t  c o n d it io n s  o f  s t im u la t io n  

ill the experim ents w ith  r a t s  rep o rted  h e re  I s  ap p aren tly



Im c o n t r a s t  w i th  t h a t  o f  l i e h o l l s  ©t e l ,  (1956 Ta) i  who
c j i t j a c a  ^  wr ¥ w

f in d  ...tha t ex p o su re  o f  r a t e  to  c o ld  f o r  16 hour© h rim ge 

fi'boat an ia a r e a è e  i n  th e  inaox"po:eatioJi o f  1? in to  E l l  

m u d eo t i d e s .  Bine© expoeur© to  c o ld  i e  presum ed to  

a c t  aa  a  e t r e e a  on th e  p i t u i t a r y  r e l e a s i n g  more endogenona 

AOTH,the r e a s o n  f o r  t h i s  d i f f e r e n c e  i n  th e  im o o rp o ra tio m  

in to  l lA  l e  n o t  c l e a r .  The e x p e r im e n ts  â e a c r ih e ê  i a

t h i s  th e  a le  m o s tly  In v o lv e  3 d ay s  o f  AGfll a c lra in ia tr a t io n
39

w ith  a  2-*how P in c o r p o r a t i o n  a t  th e  end o f  t h i s  p e r io d  

w hereas l i o h o l l©  e t  a l .  s u h jo o to d  th e  r a t s  to  a  s t re o B  

l a s t i n g  f o r  16 h o u r s , 3? i n c o r p o r a t i o n  o e o u r r in g  d u r in g

t h i s  en tix 'o  p e r io d *  F u r th e r  th e y  need Sprag?Ae*«Dawlej 

ra t©  a  d i f f e r e n t  © tra in  from th o s e  u sed  i n  Glasgow.

I t  i e  p o a s ih l e  t h a t  th e s e  d if f e re n c e ©  i n  e x p e r im e n ta l  

c o n d i t i o n s  may i n  p a r t  he  re sp o n s lh X e  f o r  d i f f e r e n t  

i n o o r p o r a t io n  p a t te rn ©  o b se rv e d .

The n e t  lo w e r in g  i n  th e  r e l a t i v e  s p é c i f i é  a c t i v i t y  

o f  111 i n d i c a t e s  t h a t  th e  p o o l B l m  o f  HM l a  in o r e a a in g  

w h ile  th e  i n c o r p o r a t i o n  i s  n o t  k e e p in g  p ace  w i th  i t .  

f u r t h e r  th e  t o t a l  r a d i o a c t i v i t y  o f  EM’â ,  th e  p ro d u c t  o f  

r e l a t i v e  s p e c i f i c  a c t i v i t y  and RlAf c o n te n t  p e r  p a i r  

o f  g la n d e  (T a b le s  12 and 2 5 ) ,  re m a in s  f a i r l y  s te a d y  

hefozx) and a f t e r  ACTII t r e a tm e n t .  I t  a p p ea rs#  th e n ,  

t h a t  th e  r a t e  o f  s y n th e s i s  o f  UMA^ a s  m easu red  by th e



39uptaîce o f  ' T ,  i a  mot a f f e c t e d  by s t im u la t io n ©  v /ith  

AGTH b u t  t h a t  th e  e n t i r e  i n c r e a s e  i s  due to  an 

e n la rg e m e n t o f  th e  p o o l als©  o f  Bl’A cau sed  by r e s t r a i n t  

on th e  brea,kdown o f  EMA# S im i la r  f i n d i n g s  have  been  

r e p o r t e d  by lu n r o  £ t  a l .  (1953) i n  t h e i r  s t u d i e s  on th e  

e f f e c t  o f  d i e t a r y  changes on the HÎ A c o n te n t  o f  r a t  l i v e r  

and th e  ren ew al o f  HIAP. They have found t h a t  by 

p r o v id in g  an  en e rg y  r i c h  d i e t  h a v in g  a  hlgLi p r o t e i n  

c o n t e n t ,  th e  amount o f  l i v e r  ElA i s  i n c r e a s e d  v / i th o u t  

any s i g n i f i c a n t  change i n  th e  p r o p o r t i o n  o f  phoaphoru© 

atom s r e p la c e d  i n  a  g iv e n  time# Hence i t  I s  con c lu d ed  

t h a t  a d m i n i s t r a t i o n  o f  AGTH in t e r f e r e ©  w ith  th e  norm al 

mechanlsia o f  breakdown o f  BIA i n  th e  a d r e n a l  o f  th e  r a t  

and th e  i n c r e a s e  i n  RIA c o n te n t  i s  m a in ly  due to  t h i s .

W ithdraw al o f  endogenous AGTH from  r a t s  th ro u g h  

th e  a d m i n i s t r a t i o n  o f  c o r t i s o l  h a s  b e e n  found to  b r in g  

ab o u t a  r a p i d  d e c l in e  i n  ElA c o n te n t  o f  th e  a d re n a l  

gland# S in c e  th e  a d m i n i s t r a t i o n  o f  exogenous AOTH 

r e a t r a i n a  th e  breakdow n o f  MA i t  i a  p o s s i b l e  to  

e n v isa g e  th e  s i t u a t i o n  whOTe com ple te  l a c k  o f  AOTH c a u se s  

a  r a p id  and u n h in d e re d  breaM ora.#  A d m in i s t r a t io n
3 O

o f  D to  th e  o o r t iB O l-* tre a te d  r a t  r e v e a l s  a  d e c re a s e d  

i n c o r p o r a t i o n  i n t o  EHA (T a b le  2 0 ) .  T h is  may be due 

to  d e c re a s e d  s y n th e s i s  o f  EHA o r  i t  may be a se c o n d a ry  

e f f e c t  due to  red u ced  i n c o r p o r a t io n  i n t o  MA pee our s o r s



i n ,  f o r  exam ple , th e  a c i d - s o l u b l o  f r a c t i o n , a s  a  r e s u l t  

©f th e  g e n e r a l  c lis turbanc©  o f  m etabolism  toy e o r t i e o l #

The m e ta to o llM  o f  EMA i n  th e  guinea^^pig i s  d i f f e r e n t  

from t h a t  seem i n  th e  r a t#  A d m in le t r a t io n  o f  AOTH bx'-ings 

a b o u t a  more r a p id  and more promoimoed in c r e a s e  i n  th e  

I#A c o n te n t  o f  th e  g la n d  and th e  u p ta k e  o f  P Bhovm 

an i n e r e a s e  w i th  s t i m u l a t i o n  i n  c o n t r a s t  to  th e  r a t*

T h is  f a c t  i n d i c a t e  a t h a t  th e  r a t e  o f  s y n th e s is  o f  lilA  

1b in c r e a s e d  i n  th e  AOTH--treated guinea'*-pig. A ls o ,  

m l i k e  i n  th e  r a t ,  th e  w ith d raw a l o f  endogenous ACTE 

does n o t  aauea  breaM ow n o f  lilA  to  any s i g n i f i c a n t  e x t e n t  

i n  th e  gxa in ea -p ig , bo t h a t  th e  e f f e c t  o f  ACTE on th e  

m etabolism  o f  HIA i n  th e  guinea/^p ig  a p p e a r s  to  be somewhat 

d i f f e r e n t  from t h a t  i n  th e  r a t#

I t  h aa  been  showm t h a t  p r o t e i n  © yn thee la  i n  th e  

adrenal, g la n d  can be  in d u c e d  to  t a k e  p la c e  w i th o u t  

i n c r e a s e  i n  th e  amount o f  MA by p r o v id in g  an en e rg y  

r i c h  d i e t  c o n ta in in g  a d e q u a te  p r o t e i n .  I t  m u s t ,  how ever, 

be p o in te d  o u t  t h i s  sequence  o f  b io s y n t l i e s i s  o f  p r o t e i n  

i n  th e  a d r e n a l  g lan d  i s  n o t  n e e e s a a r i l y  th e  same a s  t h a t  

which t a k e s  p la c e  u n d e r  A.OTH s tlm u la ,t io n #  A o lo a e  

p a r a lle l is m  between th e  am ounts o f  EIA and p r o t e i n  i s  

o b se rv e d  when I n c r e a s e d  e y n t l ie s ia  t a k e s  p la c e  due to  

e t im u l a t i o n  toy ACTIf#



EjmXngton^ Duguicl and D avidson (1956) p o i n t  o u t  

t h a t  u n d e r  s t i m u l a t i o n  wrlth ACTE, th e  c o n te n t  o f  

onayme p h o s p h a ta s e  I n e r e a e e s  i n  th e  a d r e n a l  g l a n d , 

i n d i e a t i n g  in a r e a s o d  p r o t e i n  e j n t h e e i e  a t  th e  same t ls ie  

ae  th e  B.1A c o n te n t  i s  r i s i n g #  In  th e  e^cperlmemte 

r e p o r t e d  i n  t h i s  t h e s i s  s i m i l a r  a lo e e  a s s o o i a t l o n  h a s  been  

observed(, A d m in i s t r a t io n  o f  I j o p M l l s o d  AOTH to  g u in e a -  

p ig e  w hich d o se  n o t  in d u c e  ai\y  i n c r e a s e  I n  th e  ElA c o n t e n t ,  

up to  16 houx’s cloGB n o t  p roduce  m ij  iB c re a e e  i n  th e  

p r o t e i n  c o n te n t  ( f a b l e  9)# When a  r a p i d  s t i m u l a t i o n  

i s  caused  b j  a d m in i s t e r in g  l y o p h i l l e e d  AOfH and Aothaz'- 

g e l ,  p a r a l l e l  I n o ro a e e s  a r e  o b se rv ed  i n  p r o t e i n  and ElA 

( f a b l e  7)« I n  th e  s c o r b u t i c  guinoa^-pigs i n  which th e  

a d r e n a la  undergo  c o n s id e r a b le  h y p e r t ro p h y  b o th  BIA and 

p r o t e i n  undergo  com parable  in o re a e e e #

There  i s  no d o u b t t h a t  REA p la y s  a  v e ry  p ro m in en t 

p a r t  i n  th e  a d r e n a l  oortrloal. f u n c t i o n ,  b o th  u n d e r  noraia l 

c o n d i t io n s  and u n d e r  c o n d i t io n s  o f  s t r e s s  even though  

i t s  r o l e  i s  s t i l l  n o t  o l e a r l y  u n d e rs to o d #  I t  i e  

p o s s i b l e  t h a t  i t  i s  i n t i m a t e l y  co n n ec ted  w i th  th e  

s y n th e a ia  o f  p r o t e i n s ,  e s p e c i a l l y  th e  enBjme p r o t e i n e  

whose a c t i v i t y  i n c r e a s e s  w ith  s t i m u l a t i o n  o f  th e  gland#

I t  I s  n o te w o r th y  t h a t  th e  withd3?awal o f  endogenous AOifI 

i n  r a t a   ̂ w h ich  r a p i d l y  d e c r e a s e s  c o r t i c a l  a c t i v i t y ,



p ro b a b ly  by th e  l o s s  o f  emsymee, a ls o  b rlm ge a b o u t 

a  d e c re a s e  i n  th e  HMA# S t im u la t io n ,  vAiioh i i io re a s e e  

o o r t l c o i â  o u tp u t ,  l ik e w is e  in c r e a s e s  ElA co n te n t#  Such 

a  r o l e  o f  RWA i n  s t e r o i d  b io s y n th e s i s  may n o t  be d i r e c t ,  

b u t  o n ly  s e c o n d a ry , ae  i s  in d ic a te d  by th e  f a c t  t h a t  AOfH 

s t im u la t io n  bring©  a b o u t an in c r e a s e  in  s t e r o i d  o u tp u t  

w i th in  a few  m in u te s  w h ile  th e  in c r e a s e  i n  th e  I M  d o es 

n o t  ta k e  p la c e  f o r  s e v e ra l  h o u i's .

4#7# H ole o f  IP  i n  a d re n o c o r t i c a l  a e t i v i t y #

I t  I s  a l s o  w orth  n o t in g  a t  t h i s  s ta g e  t h a t  th e  IP  

c o n te n t  o f  th e  a d re n a l g la n d  c lo s e ly  follow ©  th e  REAP 

and th e  P r l  c o n te n t  i n  i t s  changea u n d e r  © ta b u la tio n  

by ACTE and i s  r e l a t e d  to  th e  p r o te in  p a t t e r n  in  i t s  

change© fo llo w in g  d ie t a r y  v a r ia t io n s *  I t  a p p e a rs  

th e r e f o r e  t h a t  LP i s  more d i r e c t l y  r e l a t e d  to  th e  

p r o te in  th a n  to  th e  E'M* The r e c a n t  r e p o r t  o f  H eadier  

(1956) t h a t  l e o l t h i n a s e  A and ly s o le o i t l r U i  i n h i b i t  

th e  in c o r p o r a tio n  o f  l e o t o p ic a l ly  l a b e l l e d  p h en yl-  

a la n in e  in to  p ro te in ©  o f  hen o v id u c t m in c e s , g iv e s  

s u p p o r t  to  th e  p o s s i b i l i t y  o f  p h o sp h o lip id ©  ta k in g  

p a r t  i n  th e  b io g e n e s is  o f  p ro te in s #



SUMMARY.



1 .  The e f f e c t  o f  a d m i n i a t r a t i o n  o f  AOTH on th e

m e ta b o lism  o f  m u o le ic  a o id ,  p h o a p h o l ip iâ  and p r o t e i n  

i n  th e  a d r e n a l  g la n d  Iiae been  s tu d i e d  i n  th e  g u in e a -  

p i g  and i n  th e  r a t#

2# I t  h a s  b een  shown # a t  AOTH doe a n o t  oause

changeB i n  n u c l e i c  a c id  and p r o t e i n  c o n te n t  o f  th e  

g la n d  u n t i l  s e v e r a l  h o u rs  a f t e r  a& m im lB tra tion .

3# AOTH c a u s e s  h y p e r t ro p h y  a s  e v id e n c e d  by an

i n c r e a s e  i n  Hi’AD c o n te n t  p e r  c e l l , and h y p e r p l a s i a  a s  

shown by an i n c r e a s e  i n  OTAB c o n te n t  o f  th e  gland#

The r e s p o n s e  i n  th e  g u in e a - p ig  i a  mov© r a p i d  and 

more p ronounced  th a n  i n  th e  r a t#  I n  th e  g u in e a - p ig  

i n c r e a s e a  r a n g in g  from 85-110^  o v e r  th e  c o n t r o l  

v a l u e s  a r e  o b t a i n a b l e  f o r  BMP by s tim u l& itlon  w ith  

A e th a r - g e l  f o r  3 -5  d a y s ,  o r  by s t i m u l a t i o n  vrltli a  

cOM bination o f  A c tk a r-g © l and l y o p h i l l s e d  AOTH f o r  

24 hours#  The i n c r e a s e  i n  DMA? m m im ts  to  ab o u t 

30# ovei" th e  c o n t r o l  va lue#  In  th e  r a t  th e  Biaximail 

i n c r e a s e  o b ta in e d  i n  BM ? i s ,  a b o u t  30# w h ile  no 

m e a su ra b le  i n c r e a s e  o c c u rs  i n  MAP#

4# The s u p p r e s s io n  o f  endogenous AOTH by  a d m in i s t r â t '

i o n  o f  c o r t i s o l  to  th e  r a t  i s  ©hown to  be ae  

e f f e c t i v e  a s  hypophyaeotom y. Such t r e a tm e n t  r e s u l t s  

i n  r a p i d  and e x t e n s i v e  damage to  th e  c o r t e x , a s



shown by th e  d e e re a e #  i n  n u o lo lo  a o iâ  c o n te n t*  A 

s i m i l a r  s u p p r e s s io n  o f  endogenous AOTH i n  th e

g u in e a - p ig  by o o r t i a o l  a d m i n i s t r â t io n  does n o t  

cause a se v e r e  d e c l i n e  i n  th e  n u c le ic  a c id  con ten t  

o f  t h e  gland* The s u g g e s t io n  i s  made, i n  o r d e r  

to  e x p la in  th e s e  d lf fe r e n c e e  in  th e  two s p e c ie s ,  

t h a t  th e  ad ren a l i n  th e  r a t  i e  f u n c t i o n in g  u n d e r  

g r e a t e r  s t im u la t io n  o f  endogenous AOTH, th e  la c k  

o f  w hich  c a u se s  r a p id  d e g e n e r a t io n ,  w h ile  i n  th e  

g u in e a - p ig  th e  s t im u la t io n  by c ir c u la t in g  AOTH i s  

com p aratively  em ail*

5 . S tu d i e s  on '? In co rp o ra tio n  i n t o  H A  i n d i c a t e

th a t  i n  th e  r a t  th e  in c r e a se  in  I M  c o n te n t  o f  th e

a d r e n a l  gland u n d e r  AOTH s t i m u l a t i o n  i a  caused by 

t h e  o e e e a t lo n  o f  l IA  breakdown, w h ile  i n  t h e  g u in e a -  

p ig  th e  s t im u la t io n  c a u se s  in c r e a se d  r a t e  o f  

s y n th e s is  o f  ElA, so t h a t  AOTH appears to  c o n tr o l  

ElA m etabolism  in  d i f f e r e n t  ways i n  t h e  two sp e c ie s*  

6* I n c o r p o r a t i o n  o f  P in to  OTA has shown t h a t

s y n th e s is  o f  P M  in  the a d r e n a l  g lan d  o f  th e  normal 

anim al i s  n e g l i g i b l e ,  w h ile  ACTE s t i m u l a t i o n  cau ses  

a  l a r g e  in c r e a s e  i n  in co r p o r a tio n  in  th e  g u in e a - p ig  

and a  sm a ller  i n c r e a s e  i n  th e  r a t*

7* The a f f e c t  o f  s e v e re  a sc o r b ic  a c id  d e f i c i e n c y  on

a d r e n a l  n u c le ic  a c id  m etab o lism  h a s  been  s tu d ie d



im th e  g u in e a -p ig *  I t  h a s  been  a h o m  t h a t  th e  

h y p e r t ro p h y  o f  th e  g lan d  w hich ooo u ra  Im a e u te  

oeurvy  can be p re v e n te d  by a im ultaneouB  adm ln i e t r a t l o n  

o f  c o r t i s o l ,  so t h a t  th e  a t r e e s  oauaed by th e  d i s e a s e  

p resu m ab ly  r e s u l t s  i n  enhanced p i t u i t a r y  s e c r e t i o n  o f  

AC El*

D ie ta r y  ch an g es  have b een  shown to  c a u se  

s i g n i f i c a n t  changes  i n  th e  1S2 and th e  ? r l  c o n te n t  

f  th e  r a t  a d r e n a l ,  w ith o u t  change i n  m i e l e i c  a c id
3Pc o n te n t and to  a l t e r  the  p a t t e r n  o f  ?  i n c o r p o r a t i o n  

In to  v a r io u s  f r a c t i o n s  o f  a d r e n a l  t i s s u e • A 

p ro te ln . '^ f re e  d i e t  W .th a h igh  en ergy  I n ta k e  c a u se s  

a  d ecrea se  i n  L? and ? r l ,  w h ile  an a d e q u a te  p r o t e i n  

d i e t  a l s o  p r o v id in g  a  h i # i  e m e r ^  i n t a k e ,  cause© an  

i n c r e a s e  i n  L'B and P r l*  An e n e r g y - r i c h  d ie t  d e crea ses  

t h e  I n c o r p o r a t i o n  o f  ?  i n t o  th e  a c i d  s o lu b le  

f r a c t i o n ,  t h i s  d e c r e a s e  b e in g  more pronounced  when 

t h e  d i e t  i a  p r o te in - fr e e #

She p re s e n c e  o f  a  frn tour i n  th e  body produce© 

p ronounced  changeb i n  th e  a d r e n a l  o f  th e  r a t ,  t e n d in g  

to  i n c r e a s e  th e  IP  and P r l  c o n te n t  o f  th e  g la n d  

w i th o u t ,  how ever, any s i g n i f i c a n t  change i n  th e  

n u c le ic  a c id  c o n te n t*  T here  i s  a  meirked suppresBiom  

o f  I n c o r p o r a t i o n  o f  T  i n t o  th e  a c i d  s o lu b l e



f r a c t i o n  o f  th e  adrmiaX* Im ereased  © ymthesis 

o f  BIA I s  i n d i c a t e d  by m. i n c r e a s e  i n  th e  s p é c i f i é  

a c t i v i t y  o f  th e  adrenal BIA o f  r a t s  h e a r in g  an

i n f e e

The s i g n i f i c a n c e  o f  th e s e  changes  a s  w e l l  a s  

th e  p o s s i b l e  r o l e  H.WA, BIA and BP i n  a d r a n o - c o r t i o a l  

f u n c t i o n  l a  disouasecl*
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