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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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cen t  ones  m a y  be jo ined  t o g e t h e r  b y  in te r fo l l i cu la r  d e r m a l  
m e l a n o c y t e s  to  p roduce  p i g m e n t e d  ' i s lands ' •  I n  some 
regions  t h e  m e l a n o c y t e s  fo rm diffuse d e r m a l  n e t w o r k s  
wh ich  lack s ign i f i can t  c o n d e n s a t i o n s  a b o u t  ha i r  follicles. 
The  r e p e a t e d  app l i c a t i on  of a ce tone  (G. 1) does  n o t  el ici t  
a d e p a r t u r e  f rom th i s  p i c tu r e  of t h e  n o r m a l  skin. 

H y p e r p i g m e n t a t i o n  of t h e  dorsa l  t r u n k  sk in  progres-  
s ively  emerges  in  gerbi ls  t r e a t e d  w i t h  c r o t o n  o i l - in -ace tone  
(G. 2). I t  is c lear  t h a t  t h e  d a r k e n i n g  re su l t s  f rom a m a r k e d  
increase  in t h e  p o p u l a t i o n  of a c t i v e  d e r m a l  me lanocy tes .  
F r o m  t h e  pec to r a l  h u m p  to  t h e  ba se  of t h e  tai l ,  t h e  reg ion  
o v e r  w h i c h  t h e  c r o t o n  oil is m o s t  c o n s i s t e n t l y  appl ied ,  
a l m o s t  all  h a i r  follicle g roups  a re  s u r r o u n d e d  b y  n e t w o r k s  
of d e r m a l  m e l a n o c y t e s  a n d  g rea t  n u m b e r s  of m e l a n o c y t e s  
e x t e n d  b e t w e e n  t h e m  g iv ing  rise to  a n  a l m o s t  u n i f o r m  
meshwork .  No  ac t ive  m e l a n o c y t e s  a re  o b s e r v e d  in t h e  
t h i c k e n e d  in te r fo l l i cu la r  epidermis .  No  p a p i l l o m a s  or  
o t h e r  t u m o r s  h a v e  b e e n  found  in t h e  gerbi ls  t r e a t e d  w i t h  
c ro ton  oil for  pe r iods  up  to  6 m o n t h s .  

N u m e r o u s  pap i l l omas  do deve lop  in gerbi l s  t r e a t e d  w i t h  
D M B A - i n - a c e t o n e  (G. 3). The  p a p i l l o m a s  a re  m o s t  

n u m e r o u s  on  t h e  t r e a t e d  d o r s u m  b u t  also occur  in  t h e  
v e n t r u m  w h i c h  receives  D M B A  t h r o u g h  sp read  f rom t h e  
dorsum.  Melanocy tes  are o f t en  f o u n d  in t h e  de rmis  
b e n e a t h  pap i l lomas ,  a n d  less f r e q u e n t l y  in  t h e i r  h y p e r -  
p las t i c  ep i the l ia .  I n  add i t ion ,  t h e r e  is a r a t h e r  s p o t t y  
d i s t r i b u t i o n  of me lanogen ic  e p i d e r m a l  m e l a n o c y t e s  in  t h e  
n o n - p a p i l l o m a t o u s ,  p a i n t e d  ep ide rmis  (Figure  2). As in 
t h e  c r o t o n  o i l - t r ea ted  a n i m a l s  t h e r e  is a s t r i k i n g  increase  
in  t h e  n u m b e r s  of d e r m a l  per i fo l l icu lar  m e l a n o c y t e  ne t -  
works  a n d  d e r m a l  in te r fo l l i cu la r  me lanocy te s .  

Resu l t s  s imi la r  to  t hose  o b t a i n e d  w i t h  D M B A  a lone  
a re  n o t e d  in  a n i m a l s  t r e a t e d  w i t h  b o t h  D M B A  a n d  c r o t o n  
oil (G. 4). T h e  on ly  'me lanocy t ic"  t u m o r  f o u n d  t h u s  f a r  
deve loped  in a D M B A - c r o t o n  oil t r e a t e d  female  gerbi l .  
T h e  e l eva t ed  d e r m a l  t u m o r  h a d  a m a x i m u m  d i a m e t e r  of 
5 m m  a t  t h e  t i m e  of r e m o v a l  a n d  was  c h a r a c t e r i z e d  b y  a 
per i fo l l icu lar  o r i e n t a t i o n  (Figure  3). F r o m  i ts  a r r ange -  
m e n t ,  t h e r e  is t h e  sugges t ion  t h a t  t h e  t u m o r  was de r ived  
f rom d e r m a l  per i fo l l icu lar  m e l a n o c y t e s  (Figure  4). 

T h e  d i s t r i b u t i o n  of d e r m a l  m e l a n o c y t e s  in  t h e  Mon-  
gol ian  gerbi l  embod ie s  d i s t i nc t i ve  f ea tu res  of b o t h  S y r i a n  
a n d  Chinese  h a m s t e r s  where  t h e  p a t t e r n s  are  respec t ive ly ,  
p r e d o m i n a n t l y  'per i fo l l icu lar '  a n d  'd i f fuse- in ter fo l l icu-  
la r  '2-5. The  responses  of t h e i r  d e r m a l  m e l a n o c y t e s  to  
c ro ton  oil a n d  D M B A  are  v e r y  s imi la r  to  those  r e p o r t e d  
p rev ious ly  for  t h e  Sy r i an  h a m s t e r  s . I n  b o t h  species t h e  
source  of t h e  inc reased  n u m b e r s  of me lanogen ic  d e r m a l  
m e l a n o c y t e s  el ic i ted b y  these  a g e n t s  r e m a i n s  to  be  
e s t ab l i shed  T M .  Un l ike  t h e  Mongo l i an  gerbil ,  D M B A  
does n o t  a p p e a r  to  be  e f fec t ive  in e l ic i t ing  t h e  a p p e a r a n c e  
of s ign i f i can t  n u m b e r s  of e p i d e r m a l  m e l a n o c y t e s  in  t h e  
h a i r y  sk in  of h a m s t e r s  ~-5. I n  genera l  h i s to logy  t h e  'me -  
l anocy t i c '  t u m o r  desc r ibed  he re  a p p e a r s  m o s t  c o m p a r a b l e  
to  t h e  D M B A - i n d u c e d ,  b lue  nevus - l ike  t u m o r s  in  S y r i a n  
h a m s t e r s  a n d  m a y  h a v e  a s imi la r  origin,  poss ib ly  f rom 
d e r m a l  m e l a n o c y t e s  T M  or  n e u r a l  e l e m e n t s  1° a s soc ia t ed  
w i t h  h a i r  follicles 11 

Fig. 3. Dermal melanotic tumor in skin treated with DMBA and 
croton oil. A small group of tumor cells (arrow) appears to be located 
in the overlying hyperplastic epidermis, x 200. 

Fig. 4. Dermal melanocytes in croton oil treated skin, illustrating 
their distribution around and between hair follicles. × 200. 

Zusammen/assung. Die wiede rho l t e  A u f t r a g u n g  y o n  
Kroton61  oder  y o n  7 , 1 2 - D i m e t h y l b e n z ( a ) - A n t h r a z e n  
(DMBA) r u f t  b e i m  e r w a c h s e n e n  m o n g o l i s c h e n  Gerb i l lus  
eine deu t l i che  t 3 b e r p i g m e n t i e r u n g  de r  b e h a a r t e n  B a u c h -  
h a u t  he rvor .  I n  b e i d e n  FAllen g e h t  die t 3 b e r p i g m e n t i e r u n g  
v o r n e h m l i c h  au f  e ine V e r m e h r u n g  de r  Zah l  de r  H a u t -  
m e l a n o z y t e n  zuri ick,  die die Haar fo l l ike l  u m g e b e n  u n d  
s ich zwischen  d iesen  be f inden .  D M B A  erzeug t  im Gegen-  
sa tz  zu Kroton61 zah l re iche  P a p i l l o m e  u n d  a k t i v e  Melano-  
z y t e n  i n n e r h a l b  de r  in te r fo l l iku l i i ren  O b e r h a u t .  I n  e inem 
Fal l  h a t  s ich bei  e inem m i t  D M B A  a n d  Kroton61  b e h a n -  
de l t en  Gerbi l lus  e ine m e l a n o z y t i s c h e  H a u t g e s c h w u l s t  en t -  
wickel t .  
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