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Immunofluorescent Localization of fl-Corticotropin in the Rat Pituitary 

R e c e n t  e l ec t ron  mic roscope  s tud ies  i n d i c a t e d  t h a t  a new 
t y p e  of g r a n u l a t e d  cell is t h e  s i te  of a d r e n o c o r t i c o t r o p i n  
h o r m o n e  (ACTH) p r o d u c t i o n  in  t h e  a d e n o h y p o p h y s i s  of 
t he  r a t  L On t h e  o t h e r  h a n d ,  n u m e r o u s  a t t e m p t s  to  i den t i fy  
a ' c o r t i c o t r o p h '  b y  h i s t o c h e m i c a l  m e a n s  h a v e  y ie lded  con-  
t rove r s i a l  resul ts .  W h i l e  a u t o r a d i o g r a p h i c  ev idence  sug-  
ges ted  t h a t  c h r o m o p h o b e  cells m a y  secre te  A C T H  in t h e  
r a t  p i t u i t a r y  *, t h e  app l i c a t i on  of f luo rescen t  a n t i b o d y  
p r o c e d u r e s  u s ing  s y n t h e t i c  f l t -~*-cort icotropin as  t h e  
a n t i g e n  p o i n t e d  to  cells of t he  ac idoph i l  series as t h e  
source  of t h e  h o r m o n e  in t h i s  species 3,4. However ,  ear l ier  
s tud ies  w i t h  a n t i s e r a  to  n a t u r a l  A C T H  i n d i c a t e d  t h a t  
c e r t a i n  basoph i I  cells r e p r e s e n t  t h e  c o r t i c o t r o p h  in t h e  
porc ine  5 a n d  in t h e  h u m a n  p i t u i t a rye ,L  

S tud ies  on  t h e  i m m u n o c h e m i c a l  p rope r t i e s  of fl-corti- 
co t rop in - (1 -24 ) - t e t r a cosapep t i de  s led to  t h e  p r o d u c t i o n  of 
c o m p l e m e n t - f i x i n g  a n t i b o d i e s  in  t h e  r a b b i t  w i t h  d i s t i nc t  
specif ici t ies  t o w a r d s  t he  C - t e r m i n a l  p o r t i o n  of t he  syn-  
t h e t i c  pep t i de  h o r m o n e .  The  a n t i b o d y  c ross - reac ted  w i t h  
pur i f ied  A C T H  (whale  type) ,  b u t  s h o w e d  no  m e a s u r a b l e  
spec i f ic i ty  to  t h e  fl~5-39 p o r t i o n  of n a t u r a l  A C T H  ~. T h e  
i m m u n o f l u o r e s c e n t  a p p l i c a t i o n  of t h i s  we l l - charac te r i zed  
a n t i s e r u m  i n d i c a t e d  w h a t  we be l ieve  is t h e  t r ue  cel lular  
loca l iza t ion  of f l -cor t ico t ropin  in  t h e  r a t  p i t u i t a r y .  

R a b b i t s  were  i m m u n i z e d  b y  t h e  i n j ec t i on  f i rs t  in to  t h e  
paws  a n d  t h e n  i.p. of f ls-24-cort icotropin ( S y n a c t h e n  ®, 
CIBA)  coup led  ~° to  r a b b i t  s e r u m  a l b u m i n  (RSA),  to-  
g e t h e r  w i t h  c o m p l e t e  F r e u n d ' s  a d j u v a n t .  T h e  r e su l t i ng  
c o m p l e m e n t  f ix ing  a n t i s e r u m  was  i n a c t i v a t e d  for  30 m i n  
a t  56°C a n d  a b s o r b e d  w i t h  t he  u n c o u p l e d  R S A - c a r b o d i -  
im ide  p r e p a r a t i o n  9. F luoresce in  i so th iocyana t e - l abe l l ed  
a n t i - r a b b i t  ~-g lobul in  f rom g o a t  was  o b t a i n e d  c o m m e r -  
c ia l ly  (Microbiological  Associates ,  Inc. ,  Be thesda ,  Md.). 
F ree  f l uo roch rome  was  r e m o v e d  b y  c h r o m a t o g r a p h y  on  
S e p h a d e x  G25 a n d  s u b s e q u e n t  dialysis ,  i m m e d i a t e l y  be-  
fore use. I m m u n o f l u o r e s c e n t  s t a i n i n g  was p e r f o r m e d  b y  
t h e  doub le - l aye r  t e c h n i q u e  (essent ia l ly  accord ing  to  
NAIRN n) a n d  t he  fol lowing c r i t e r i a  of specif ic i ty  (absence  
of s t a in ing)  were  app l i ed :  f l uo rescen t  g lobul in  a lone ;  
n o r m a l  r a b b i t  se rum,  fol lowed b y  f luorescen t  g lobu l in ;  
r a b b i t  a n t i - c o r t i c o t r o p i n  s e r u m  fol lowed b y  un labe l l ed  
a n t i - r a b b i t  se rum,  fol lowed b y  f luorescen t  g lobul in .  

W h o l e  p i t u i t a r i e s  were  e x a m i n e d  f r o m  n o r m a l  ma le  
a lb ino  r a t s  (220 g b o d y  weight )  f rom a d r e n a l e c t o m i z e d  
r a t s  ( m a i n t a i n e d  for 5 a n d  7 days  on  0 .9% NaC1), a n d  
f rom r a t s  i n j ec t ed  s.c. w i t h  d e x a m e t h a s o n e  (1 mg/kg)  a n d  
m o r p h i n e  HC1 (10 mg/kg)  4 h p r io r  t o  d e c a p i t a t i o n .  T h e  
t i s sue  was  frozen in l iqu id  n i t rogen ,  dr ied  a t  -- 25°C in 
a modi f i ed  t he rmo-e l ec t r i c  a p p a r a t u s  ~, a n d  e m b e d d e d  
in  p a r a f f i n  in  vacuo.  Me thano l - f i xed  s 6/~ t h i c k  h o r i z o n t a l  
sec t ions  were  s u b j e c t e d  to  f luorescence  mic roscopy  a n d  
t h e n  r e - s t a ined  b y  a per iodic  acid Schiff  (PAS)  a n d  
Orange  G p r o c e d u r e  13. 

S t r o n g  specific f luorescence  occur red  in t h e  c y t o p l a s m  
of i r r egu la r ly  s h a p e d  p o l y h e d r a l  cells which ,  b y  m e a n s  of 
processes,  t e n d e d  to e n c o m p a s s  n e i g h b o u r i n g  cells or to  
e x t e n d  to  t h e  s inuso ids  (F igure  1). I n  t h e i r  gross mor -  
pho logy ,  t he se  cells a p p e a r e d  to  c o r r e s p o n d  to  t h e  a n t e r i o r  
c o r t i c o t r o p h s  seen  in t he  e l ec t ron  mic roscopeL  I n  t h e  
a n t e r i o r  lobe, t h e  f luorescen t  cells were  f o u n d  to  be  dis- 
t r i b u t e d  m a i n l y  in  t he  a r ea  a d j a c e n t  to  t h e  pa r s  in te r -  
m e d i a  a n d  a long  t h e  a n t e r i o r  surface,  w i t h  t h e  e x c e p t i o n  
of t he  l a t e r a l  wings.  T h e  i n t e n s i t y  of f luo rescen t  s t a i n i n g  
seemed  to  be  h i g h e r  in  d e x a m e t h a s o n e - m o r p h i n  t r e a t e d  
a n i m a l s  t h a n  in n o r m a l  ra ts ,  a n d  i t  was  lowes t  fol lowing 
a d r e n a l e c t o m y .  I n  t h e  l a t t e r  in s t ance ,  t h e  r e a c t i v e  cells 
t e n d e d  to  be  enlarged.  

I n  c o n t r a s t  to  t h e  pa r s  n e r v o s a  w h i c h  showed  on ly  
au tof luorescence ,  specif ic  f luorescence was obse rved  in  t h e  
ep i the l ia l  cells of t h e  pa r s  i n t e rmed i a .  W h e n  t h e  an t i -  
f l l -~4-cortocotropin s e r u m  was rep laced  b y  a n t i s e r u m  
p r e p a r e d  a g a i n s t  a - M S H  (me lano t rop in )  14, specific im-  
mu n o f l u o re s cen ce  was  o b t a i n e d  in  pa r s  i n t e r m e d i a  cells 
as well  as in  some of t h e  a d j a c e n t  a n t e r i o r  ' co r t i co t rophs ' .  
T h e  p r e s e n t  resu l t s  sugges t  t h a t  t h e  pa r s  i n t e r m e d i a  m a y  

Fig. 1. Rat anterior pituitary treated with rabbit anti-fll--24-corti- 
cotropin and subsequently with fluorescein-labelled anti-rabbit 
globulin. Specific immuno-fluorescence is confined to irregularly 
shaped 'corticotrophs' with process-like extensions. The animal was 
treated with dexamethasone and morphine. 

Fig. 2. Same field as Figure 1 after restraining with PAS-Orange G. 
The fluorescent cells are identified as PAS-positive basophils (arrows). 
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conta in  var ious  A C T H  pept ides  o ther  t han  ~-MSH pep- 
tides. Some degree of cross r eac t iv i ty  be tween  the  2 ant i -  
sera used canno t  be excluded since N- te rmina l  f ragments  
of the  t e t racosapept ide  inc luding ~-MSH, inhibi ted com- 
p lement  f ixat ion of the  anti-flx-*4-corticotropin wi th  the  
ant igen  conjuga te  to  a ve ry  small  degree ~. 

By  re-s ta ining and compar ing  ident ical  fields, the  
f luorescing ' cor t ico t rophs '  of the  pars  an ter ior  were c lear ly  
ident i f ied as PAS-pos i t ive  cells of the  basophil  series 
(Figure 2). PAS-s ta in ing  was diffuse, r a ther  weak, and no 
granules  were seen. These  cells, t hough  t inc tor ia l ly  similar,  
could be easi ly dis t inguished f rom the  more  cen t ra l ly  
located thy ro t rophs  ~s. They  are most  p robab ly  related to 
the  R - t y p e  mucoid  cells of the  h u m a n  an ter ior  p i t u i t a ry  
which are  considered to  con ta in  A C T H  7,xs. I n  cont ras t  to 
the  v iew t aken  by  o the r  inves t iga tors  3 we conclude there-  
fore t h a t  f l-cort icotropin is p roduced  by  a similar,  prob-  
ably  ident ical  cell t ype  in var ious  m a m m a l i a n  species. 

Zusammen/assung. U n t e r  Ve rwendung  eines spezifi- 
schen Anti-flx-24-Corticotropin-Serums v o m  Kaninchen  

wurde  fl-Corticotropin immunhis to logisch  in der Ra t t en -  
hypophyse  nachgewiesen.  Neben den Epi the l ien  der  Pars  
in te rmedia  konn te  kor t iko t ropes  H o r m o n  in einem be- 
sonderen,  muko iden  Zel l typus  der  Adenohypophyse  loka- 
lisiert  werden.  
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Induction of Pigmentary Changes in the Skin of the Mongolian Gerbil by Chemical  Carcinogens 

Al though  considerable insight  has been gained concern-  
ing the  m a n y  unique  features  of skin carcinogenesis in the  
Syr ian  and Chinese hamsters ,  l i t t le  comparab le  a t t en t ion  
has  been g iven  to the  re la ted  Mongol ian gerbil  (Meriones 
unguiculatus) 1-5. I t  has been repor ted  t h a t  7,12-di- 
me thy lbenz(a )an th racene  (DMBA) appl ied topica l ly  to 
the  skin of gerbils produces  papi l lomas,  sarcomas and 
carcinomas,  b u t  fur ther  details,  par t icu la r ly  re la t ing  to 
thei r  p i g m e n t a r y  system, have  not  been publ ished 6. This 
communica t ion  demons t ra tes  t h a t  D M B A  and croton oil 
when  appl ied to  t he  ha i ry  (trunk) skin of adu l t  gerbils 
elicit  s t r iking p i g m e n t a r y  changes which m a y  or m a y  no t  
be associated wi th  developing neoplasms.  

A to ta l  of 16 g~rbils 3 mon ths  of age were d iv ided into  
4 groups each consist ing of 3 mazes and  1 female.  The  
expe r imen ta l  groups (G. 1-4) received the  following t rea t -  
ments  for periods up to 6 mon ths :  (G. 1) 1 ml  of ace tone  
appl ied once a week, (G. 2) 1 ml  of 1% croton oil-in- 
ace tone  appl ied 3 t imes  a week, (G. 3) 1 ml  of 0.1% 
DMBA-in -ace tone  appl ied once a week, and (G. 4) 1 ml  
of 0.1% DMBA-in-ace tone  onc~ a week for 4 weeks 
followed by  1 ml  of 1% cro ton-oi l - in-ace tone  3 t imes  a 
week. E a c h  solut ion was released on the  shaved dorsa of 
the  t es t  an imals  f rom a ca l ibra ted  syringe. A few animals  
were kil led dur ing  the  period of t r ea tmen t ,  the  remainder  
a t  i ts te rminat ion .  S tandard  histological  procedures  were 
fol lowed in prepar ing  paraff in  sections and whole  m o u n t s  
of represen ta t ive  skin specimens.  The  normal  his tology of 
the  skin was de te rmined  in an addi t iona l  12 adu l t  gerbils. 

W i t h  the  except ion  of the  melanocy te  system, the  
normal  his tology of the  ha i ry  (trunk) skin of the  gerbil  
has  been  described elsewhere ~,s. Our observa t ions  suggest  
t h a t  ac t ive  melanocy tes  are largely res t r ic ted to t he  ha i r  
bulbs  and occasional ly the  outer  root  sheaths  of growing 
(anagen) hair  follicles. Ac t ive  melanocy tes  are absen t  f rom 
the  basal  layer  of t he  thin,  in ter /o l l icu lar  t r u n k  epidermis.  
The  ha i r  follicles are sys temat ica l ly  a r ranged  to  form 
small  groups in the  dorsal  skin. Var iable  numbers  of net-  
works  of dermal  me lanocy tes  are present  sur rounding 
groups of hair  follicles (Figure 1). The  melanocy tes  which  
form the  perifol l icular  ne tworks  also v a r y  in n u m b e r  a n d  

as a consequence  m a y  comple te ly  or  only  pa r t ly  encircle 
a pa r t i cu la r  group of follicles. The  fusiform dermal  
me lanocy tes  are  closely appl ied to  t he  sebaceous glands  
and connec t ive  t issue sheaths  of the  hair  follicles. The  
perifol l icular  ne tworks  m a y  occur  singly or  several  adja-  

Fig. 1. Perifollieular networks of melanocytes in normal skin. x 200. 
Fig. 2. Melanogenie epidermal metanocytes in DMBA-treated skin. 
x 200. 
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