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Direct  H i s t o c h e m i c a l  D e m o n s t r a t i o n  of H i s t a m i n e  in C u t a n e o u s  M a s t  Cells:  Urt i car ia  P i g m e n t o s a  
and  Kelo ids  

A conspicuously  high level of h i s t amine  has  been 
repor ted  in cer ta in  skin lesions; t h e  h ighes t  a m o u n t  of 
h i s t amine  occurs in ur t icar ia  p igmen tosa  ~-4. In  ur t icar ia  
p igmen tosa  the  n u m b e r  of m a s t  cells correlates  well w i th  
the  a m o u n t  of h i s t amine  measured  2. 

Recent ly ,  a h i s tochemica l  m e t h o d  was  developed for 
t he  cellular local izat ion of m a s t  cell h i s t amine  by  fluores- 
cence microscopy 5-7, based on the  condensa t ion  reac t ion  
wi th  o -ph tha ld i a ldehyde  (OPT) in t roduced  by  SHORE et  
al. ~. The t echn ique  as used in t he  p resen t  l abo ra to ry  also 
pe rmi t s  the  visual izat ion oi n o n - m a s t  cell h i s t amine  ~, 9, ~0. 

This s t u d y  is p a r t  of an inves t iga t ion  to  clarify the  spec- 
if ici ty and  appl icabi l i ty  of t he  h i s tochemica l  m e t h o d  for 
d e m o n s t r a t i n g  cellular h is tamine .  For  th is  purpose,  
h u m a n  t issues r ich in h is tamine ,  or m a s t  cells, such as 
ur t icar ia  p igmen tosa  2 and  keloids t~, ~2, were s tudied.  

Mater ia l  and methods. Small  pieces of skin f rom the  
arms and  a b d o m e n  were excised in local anes thes ia  f rom 
a 60-year-old w o m a n  suffer ing f rom ur t icar ia  p igmen tosa  
wi th  generMized cu taneous  lesions and  increased serum 
his tamine .  The mate r ia l  also includes skin f rom the  cor- 
r e spond ing  regions of 2 hea l t hy  women,  47 and 69 years  
old. Keloids  were r emoved  f rom cicatr icial  skin in 4 male 
pa t ien ts ,  2 of t h e m  negroes, aged 40-65 years.  

H i s t amine  was d e m o n s t r a t e d  b y  the  h i s t ochemi ca l  
O P T  m e t h o d  on c ryos ta t  sect ions 7 or on freeze-dried,  
pa r a f f i n - embedded  material% Mas t  cells were  ident i f ied  
by  the i r  m e t a c h r o m a s i a  upon  to luidine  blue s ta in ing ~a. 
Chemical  assay of h i s t amine  was pe r fo rmed  according to  
SItORE et al. s. The iden t i t y  of h i s t amine  in t he  t issue 
ex t r ac t  was secured by  analysis  of the  exc i ta t ion  and  
emission spec t ra  of the  h i s t amine -OPT fluorophore.  

Results  and comments.  Fresh  c ryos t a t  sect ions t aken  
f rom the  ur t icar ia  skin  lesions and  t r e a t ed  wi th  OPT gas 
conta ined  a large n u m b e r  of yel low-f luorescent  cells 
(Figure 1) ident i f ied  as m a s t  cells by  the i r  me tach romas i a  
a f t e r  subsequen t  s ta in ing  of the  sect ions in to luidine  blue 
(Figure 2). The m a s t  cells were mos t  numerous  in t he  
cor ium and  a round  the  blood vessels in the  subcutis .  
Specimens  r emoved  f rom ad jacen t  non -p igmen ted  areas, 

or f rom h ea l t h y  individuals ,  con ta ined  only  sca t te red  
m a s t  cells. 

Chemical  assay d e m o n s t r a t e d  very  high h i s tamine  con- 
cen t ra t ion  in the  p i g men t  lesions (42.5-89.6 ~zg/g). In  non- 
p igmen ted  areas, t he  pa t i en t ' s  skin h i s t amine  concent ra-  
t ion  ranged f rom 6.0-7.4 tzg/g; skin f rom h ea l t h y  subjec ts  
con ta ined  4.8-6.2 ~tg/g h is tamine.  

A large n u m b e r  of cells wi th  an OPT- induced  fluores- 
cence (Figure 3) and ident i f ied  as m a s t  cells by  toluidine 
blue s ta in ing  occurred in the  keloids. The h is tochemica l  
results  were the  same w h e t h e r  c ryos t a t  sect ions or sec- 
t ions  f rom freeze-dried,  pa ra f f in -embedded  mater ia l  was 
analyzed.  

Fig. 2. Urticaria pigmentosa, transverse section through a region 
of the lesion with somewhat fewer histamine cells. Above: Fluores- 
cence micrograph showing fluorescent ceils ill corium. Stratum 
corneuln exhibits intense autofluorescence, remainder of epithelium 
is black. Autofluoreseent connective tissue fibres in corium. Below: 
Same section stained in toluidine blue. Metachromatic mast cells 
(black) in corium correspond to the fluorescent cells. • 100. 

Fig. 1. Urticaria pigmentosa, transverse section through lesion. 
Extremely large amount of OPT-fluorescent cells in corium (upper 
half) and subcutis (lower half). • 100. 
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W i t h  t h e  t e c h n i q u e  used, m a s t  cells were t h e  on ly  t i ssue  
c o m p o n e n t  in t h e  skin  e x h i b i t i n g  a f luorescence  u p o n  O P T  
t r e a t m e n t .  T h e  c o n t e n t  of m a s t  ceils in  t h e  va r ious  sk in  
regions was v e r y  well  co r re l a t ed  w i t h  t h e  c o n c e n t r a t i o n  
of h i s t a m i n e  as m e a s u r e d  chemica l ly  14. 

Zusammenfassung. Die H a u t  v o n  P a t i e n t e n  m i t  Ur t i -  
ca r ia  p i g m e n t o s a  u n d  Ke lo iden  wurde  m i t  de r  h i s tochemi -  
schen  o - P h t h a l d i a l d e h y d - T e c h n i k  u n t e r s u c h t .  Die Loka-  
l i sa t ion  y o n  H i s t a m i n  k o n n t e  d u r c h  F luo reszenzmik ro -  
skopie  fes tges te l l t  werden .  
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Fig. 3. Keloid. Large number of histamine-containing mast cells'are 
visible after treatment with OPT. x 200. 
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The Effect of Monoamine Synthesis-Inhibitors  on the Ovarian Compensatory Hypertrophy 

There  is g rowing  ev idence  t h a t  h y p o t h a l a m i c  cate-  
cho lamines  1, ~, a n d  t h u s  p r o b a b l y  se ro ton in  3, are  i nvo lved  
in  t h e  n e u r o e n d o c r i n e  m e c h a n i s m s  t h a t  con t ro l  t h e  
secre t ion  of p i t u i t a r y  g o n a d o t r o p h i n s .  I t  h a s  b e e n  es t ab -  
l i shed t h a t  d rugs  mod i fy ing  t h e  r a t e  of syn thes i s  of 
c a t e c h o l a m i n e s  b lock  o v u l a t i o n  ~,5 a n d  induce  pseudo-  
p r e g n a n c y  in  r a t s  s. Accord ing  to  COl~POI~A 6 t h e  b r a i n  b u t  
n o t  t h e  pe r iphe ra l  c a t echo l amines  are  respons ib le  for  
these  effects.  

I n  th i s  p a p e r  we r e p o r t  e x p e r i m e n t s  showing  t h e  
effect  on  t h e  o v a r i a n  c o m p e n s a t o r y  h y p e r t r o p h y  of 2 
d rugs  t h a t  i n h i b i t  t h e  syn thes i s  of b r a i n  m o n o a m i n e s .  
L-a -methy l  p - t y r o s i n e  (MPT) a n  i n h i b i t o r  of ca techol -  
a m i n e  syn thes i s  ~ a n d  L-p -ch lo rpheny la l an ine  (CIPh)  t h a t  
b locks  syn thes i s  of sero tonin ,  were  used s. E x p e r i m e n t a l  
a n d  con t ro l  H o l t z m a n  r a t s  were  un i l a t e r a l l y  ovar iec to-  
mized  c o n c o m i t a n t  w i t h  t he  f i rs t  in jec t ion .  The  o t h e r  
o v a r y  was  r e m o v e d  10 days  later .  The  o v a r i a n  compen-  
s a t o r y  h y p e r t r o p h y  (OCH) was e v a l u a t e d  b y  c o m p a r i s o n  
of t he  r e l a t ive  we igh t s  (absolu te  we igh t /g  of b o d y  weight )  
of b o t h  ovar ies .  I n  add i t ion ,  ovar ies  were h is to logica l ly  
s tud ied  in pa ra f f i n  sec t ions  w i t h  t h e  Masson  t h r i c h r o m i c  
s ta in ing .  Vag ina l  smea r s  were o b t a i n e d  da i ly  in  cont ro l s  
a n d  expe r imen ta l s .  M a m m a r y  g l ands  were  r e m o v e d  a t  
a u t o p s y  a n d  ana lyzed  in sec t ions  s t a i ned  w i t h  h e m a -  
toxi l in-eosin .  

Results. (1) a - m e t h y l  p - ty ros ine  (MPT) :  A c o n t i n u o u s  
i.p. a d m i n i s t r a t i o n  of th i s  d r u g  a t  da i ly  doses Of 150 m g / k g  9 
comple t e ly  suppressed  t h e  OCH. I n  t h e  controls ,  t h e  
ovar ies  w h i c h  were s tud ied  s imul t aneous ly ,  showed  a 
59% h y p e r t r o p h y  (Table).  F igures  1-4  show t h e  his tologi-  
cal  cha rac te r i s t i c s  of t h e  ovaries .  N o r m a l  h y p e r t r o p h i e d  
ovar ies  are cha rac t e r i zed  in 5 [z sec t ions  b y  t h e  p resence  
of 5-7  large  a n d  ac t ive  co rpo ra  l u t ea  in t e r spe r sed  w i t h  
m a t u r e  follicles, some of t h e m  qu i t e  large.  On  t h e  con-  
t r a r y ,  sec t ions  of ovar ies  of t he  g roup  t r e a t e d  w i t h  M P T  
showed j u s t  1 or 2 large  co rpo ra  l u t e a  a n d  a b u n d a n t  
m a t u r e  follicles. T h e  s t r o m a  a p p e a r e d  more  dense ly  
p o p u l a t e d  w i t h  i n t e r s t i t i a l  cells t h a n  in t h e  con t ro l  ovaries .  
Vag ina l  smears ,  on  t h e  o t h e r  h a n d ,  showed  for  con t ro l s  

a n o r m a l  es t rous  cycle whereas  t h e  e x p e r i m e n t a l  r a t s  
p r e s e n t e d  a c o n s t a n t  d ies t rus .  T h e  m a m m a r y  g l and  
showed t h e  cha rac t e r i s t i c  lobu lo-a lveo la r  d e v e l o p m e n t  
r epo r t ed  for r a t  p s e u d o p r e g n a n c y  1~ T r e a t m e n t  w i t h  t h e  
c a t e c h o l a m i n e  i n h i b i t o r  r educed  t h e  increase  of b o d y  
we igh t  w i t h  respec t  to  t h e  cont ro l s  wh ich  showed  a 15 g 
ga in  in weight .  Therefore ,  no  we igh t  losses, as  r e p o r t e d  
a f t e r  r ese rp ine  t r e a t m e n t ,  wh ich  also b locks  O C H n ,  . 
were found.  

(2) C o m b i n e d  a d m i n i s t r a t i o n  of c~-methyl p - ty ros ine  
a n d  D O P A :  M P T  was  in j ec t ed  as descr ibed  above .  
S i m u l t a n e o u s  t r e a t m e n t  w i t h  L-DOPA ( d i h y d r o x y p h e n y l -  
a lanine)  a t  da i ly  doses of 100 m g / k g  p r e v e n t e d  t h e  b lock-  
ing effects  of M P T  on  t h e  OCH. No s t a t i s t i ca l  d i f ferences  
were  found  b e t w e e n  t h e  we igh t  of t h e  ovar ies  of t h e  
M P T  plus  D O P A  t r e a t e d  r a t s  a n d  those  of t h e  controls .  
Ovaries ,  as s h o w n  in F igure  3, p r e s e n t e d  severa l  g rowing  
follicles, a n d  5-7 la rge  co rpo ra  lu tea .  A t  t h e  s t roma ,  
i n t e r s t i t i a l  cells were found  in n u m b e r s  s imi la r  to  t h e  
controls .  
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