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Fluorescent  Mast  Cell in Precancerous  
Mouse  Skin  

One of the  resul ts  of pa in t ing  the  skin of mice wi th  t a r  
or a carcinogenic  h y d r o c a r b o n  is the  gradual  deve lopmen t  
of a m a s t  cell reac t ion  in the  a l te red  dermisL Despi te  some 
evidence to  t h e  con t r a ry  2, such  m a s t  cells are said to 
exhibi t  a go lden -b rown  f luorescence in ul t ra-violet  
light s . 

While  inves t iga t ing  th is  problem,  using fresh t issue 
spreads  or  f rozen mate r ia l  unf ixed  in a n y  o the r  way,  i t  
was observed  t h a t  t he  go lden-b rown fluorescence appears  
in the  m a s t  ceils of t he  p recancerous  dermis  only af ter  
t r e a t m e n t  w i t h  formal in ,  and  t h a t  a non-f luorescent  
precursor  subs t ance  can be ex t r ac t ed  f rom the  m a s t  cells 
by  pro longed immers ion  of t he  t issue in acetone.  

Since we 4 h a v e  recen t ly  conf i rmed  the  f indings of 
others  5 t h a t  the  m a s t  cells of the  mouse  (and rat) are 
except ional  in con ta in ing  no t  only  h i s tamine ,  bu t  also 
5 - h y d r o x y t r y p t a m i n e  (5-ItT), it  seemed of in te res t  to 
discover w h e t h e r  the  f luorescent  mate r ia l  in precancerous  
skin is 5-HT which  can be conve r t ed  in to  a f luorescent  
fl-carboline de r iva t ive  by  the  ac t ion  of fo rmaldehydeL 

T w e n t y  four  s tock  mice of e i ther  sex were pa in ted  
twice, 7 days  apar t ,  a long the  ent i re  length  of the  back 
wi th  an 0.5% solut ion of 9, 10 -d ime thy l - l , 2 -benzan th ra -  
cene in acetone.  3 m o n t h s  la ter  the  mice were killed and  
the  t r e a t ed  por t ions  of skin excised.  Ver t ica l  and  hori-  
zontal  f rozen sections,  f ree -hand  sect ions  and tissue 
spreads  p repa red  f rom de rma l  scrapings,  wi th  or w i thou t  
addi t iona l  f ixa t ion  in 10% formalin,  were examined  under  
the  microscope  in u l t ra-v io le t  l ight  and  then  s ta ined  e i ther  
wi th  to lu id ine  blue for mas t  cells, or w i th  ace ty la ted  
Sudan  b lack  for  phosphol ip idsL These  histological  ex- 
pe r imen t s  conf i rmed  t h a t  m o s t  of the  go lden-brown 
fluorescence in t he  m a s t  cells of p recancerous  mouse  skin 
is due to  t he  ac t ion  of f o rma ldehyde  on a subs tance  which  
can be e x t r a c t e d  wi th  acetone.  T r e a t m e n t  w i th  acetone  
did no t  af fect  the  abi l i ty  of t he  granules  to  s ta in  wi th  
ei ther  to luidine  blue or w i th  ace ty l a t ed  Sudan  black. 

The chemica l  i den t i t y  of the  f luorescing subs tance  
was ar r ived a t  as follows. Dermal  scrapings f rom ten  o ther  
t rea ted  skins were homogen ized  in acetone,  and the ex- 
t rac t  was  c o n c e n t r a t e d  in vacuo. Fa t s  were removed  wi th  
pe t ro leum ether .  The final ex t rac t ,  when  t r ea ted  wi th  
formaldehyde ,  exh ib i t ed  a go lden-brown fluorescence in 
ul t ra-viole t  l ight,  s imilar  to t h a t  seen in the  tissues, and 
having  its m a x i m u m  a round  2800 tk. F u r t h e r  ex t rac t ion  
of the  skins w i th  fa t  so lvents  failed to yield addi t ional  
mater ia l  giving the  charac te r i s t i c  fluorescence. Chromato-  
graphic e x a m i n a t i o n  of the  original  ace tone  concent ra te ,  
as descr ibed  in deta i l  e lsewhere  4, indica ted  t h a t  the  
fluorescing subs t ance  is 5 -HT.  

There  is now ample  ev idence  t h a t  mas t  cells in general  
are r ich in h i s t amine  s . J u s t  why  the  m a s t  granules of the  
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mouse  and ra t  m a n u f a c t u r e  or s tore  a second  amine,  
5 -HT,  is unknown.  Work  is in progress  to  t race  the  source 
of th is  5 - H T  which,  in the  m a s t  cells of p recance rous  
mouse skin, reaches  a concen t r a t i on  n o rma l l y  ach ieved  
only by the  cells of the  en t e ro ch ro maf f i n  system% 

The possibi l i ty r emains  t h a t  some,  a t  least,  of th is  
5 - H T  is der ived,  d i rec t ly  or indirect ly ,  f rom the  pre-  
cancerous  ep idermis  itself and  t h a t  the  e luc ida t ion  of t he  
problem m a y  shed l ight  on a cha in  of even ts ,  which,  in the  
mouse (and rat) ,  is p rone  to  end  in the  d e v e l o p m e n t  of 
cancer.  
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Rdsumd 

L'appl ica t ion  d ' un  hyd roca rbu re  canc~rig6ne A la peap  
de la souris est  suivie d ' une  mas tocy tose  tr~s ne t t e  qui  
6volue dans  le tissu conjonct i f .  Apr~s t r a i t e m e n t  au for- 
mald6hyde  d 'une  coupe gel6e, quelques  m a s t o c y t e s  p ren-  
nen t  au microscope ~t f luorescence une couleur  b run  dor6. 
Par  essai direct  et  par  c h r o m a t o g r a p h i e  sur  papier ,  on a 
constat6  que la subs tance  f luorescente  est  le d~riv6 fl-car- 
boline de la 5 -hydroxy- t ryp t amine .  

9 E. P. BENDITT and RUTH L. ~,VoNG, J. exp. Med. 105, 509 
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B e o b a c h t u n g e n  fiber F~ille von frf ihzei t iger  
Tri icht igkeit  bei  der A l b i n o - M a u s  

Die Geschlechtsreife der  weibl ichen Albino-Maus  kfin- 
de t  sich durch verschiedene E r sche inungen  an : E r 6 f f n u n g  
des Vaginalverschlusses,  e rs te r  Oestrus,  ers te  Bega t t ung ,  
ers te  Tr/~chtigkeit. Diese Ersche inungen  t r e t en  n ich t  ganz  
gleichzeitig auf und bedingen einzeln noch n ich t  die volle 
Geschlechtsreife.  I)er Vaginalverschluss  wird bei  der  
Maus nicht,  wie vielfach angegeben wird t, du rch  eine 
Membran  gebildet ,  sondern  durch  einen weft  in die 
Vagina h ine inragenden  soliden Gewebepf ropf  (BLoc.2),  
Abbi ldungen  1 und 2. Die e rs ten  B e g a t t u n g e n  f i ihr ten  
nach  MIRSKAIA und CREW a nur  in 24% der  Fi~lle zur  
TrAchtigkeit,  wAhrend bei 3-6 Monate  a l ten W e i b ch en  der  
P rozen t sa t z  80-90 betrug.  Da die jungen  Mii t ter  of t  den  
ers ten Wur f  fressen oder  selber bei oder  u n m i t t e l b a r  nach  
dem Wur f  s terben,  n e h m e n  diese Auto ren  an, dass  der  
jugendl iche Organismus  fiir die P roduk t ion  und Aufzuch t  
der  Jungen  nicht  reif ist, und def inieren die Geschlechts -  
reife als die FAhigkeit, lebensf/ihigen Nachwuchs  zu er- 
zeugen und aufzuziehen.  1)ass die ers te  Aufzuch t  of t  n ich t  
gelingt,  konn te  ich bei der  Maus h~ufig beobach ten .  

KIRKHAM 4 gibt  fiir die Geschlechtsre i fe  der  Maus 6 ~vVo- 
chen  an,  PARKI~S s fiir die Er6 f fnung  der  Vagina  das  Fmde 
der  7. VVoche, fiir die ers te  Ovula t ion  den 56. Tag. F.NGLE 
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