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ABSTRACT 

Mast ce l l  degranula t ion  (MCD) was s t u d i e d  i n  l e s i o n s  o f  c h r o n i c  p s o r i a s i s  

v u l g a r i s  b e f o r e  and dur ing  t o p i c a l  t rea tment  with low-strength a n t h r a l i n .  

Before t h e  t rea tment ,  two forms (A and B )  o f  mast cells  wi th  Type I MCD were 

d i s t i n g u i s h e d  i n  t h e  l e s i o n s ,  i n  a d d i t i o n  t o  mast cells showing Type I1 MJ). In 

Type I MJ), e lec t ron-dense  mast ce l l  g r a n u l e s  i n  form A mast cells, and 
e lec t ron-dense  mast cel l  g r a n u l e s  and vacuoles  c o n t a i n i n g  g r a n u l e  mat r ix  i n  

form B mast cells, were r e l e a s e d  as i n t a c t  structures by t h e  mechanism o f  

d i a c y t o s i s .  D i s t i n c t  gaps of  t h e  mast ce l l  plasma membranes were observed.  

Around blood v e s s e l s ,  beneath t h e  epidermal-dermal j u n c t i o n  and i n  t h e  
i n t e r c e l l u l a r  space o f  strata b a s a l e  and spinosum, t h e  mast cell g r a n u l e s  

appeared p a r t l y  as i n t a c t  structures and p a r t l y  i n  more o r  less d i s i n t e g r a t e d  

form. In Type I 1  MCD t h e  g r a n u l e  mat r ix  was r e l e a s e d  i n t o  t h e  e x t r a c e l l u l a r  

compartment by t h e  mechanism o f  e x o c y t o s i s .  

During t rea tment  with low-strength a n t h r a l i n ,  t h e  mast cell changes 

underwent r e g r e s s i o n .  In  macular p s o r i a s i s  on ly  form A mast cells o f  Type I 
MCD were demonstrated,  and t h e  r e l e a s e d  i n t a c t  mast cel l  g r a n u l e s  were 
r e s t r i c t e d  t o  t h e  immediate neighbourhood o f  t h e  mast cells .  There were no 

mast cell  g r a n u l e s  i n  t h e  ep idermis .  A t  t h e  sites with c l i n i c a l l y  complete 

c l e a r a n c e  of  p s o r i a t i c  l e s i o n s ,  t h e  mast cells d i s p l a y e d  no degranula t ion  but  

d i s t i n c t  gaps were s t i l l  found i n  t h e  mast ce l l  plasma membranes. 

Low-strength a n t h r a l i n ’ s  mode o f  a c t i o n  i n  p s o r i a s i s  i s  suggested to  i n v o l v e  

r e g r e s s i o n  o f  a series o f  systems, i n c l u d i n g  prevent ion  o f  mast ce l l  
degranula t ion ,  thereby  i n h i b i t i n g  release o f  h is tamine ,  p r o t e i n a s e  and o t h e r  

mast ce l l  media tors  s u s t a i n i n g  t h e  p s o r i a t i c  process .  

INTRODUCTION 
In  r e c e n t  r e p o r t s ,  mast cell  d e g r a n u l a t i o n  was revea led  t o  be a primary 

event  i n  t h e  e v o l u t i o n  o f  acute e r u p t i v e  g u t t a t e  p s o r i a s i s  v u l g a r i s  fo l lowing  

s t r e p t o c o c c a l  p h a r y n g i t i s  (4, 5). 
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In  t h e  cont inued s t u d i e s ,  i n t e r e s t  was focused on t w o  q u e s t i o n s .  The f i r s t  

was i f  mast cell d e g r a n u l a t i o n  occurs only  i n  p s o r i a s i s  t h a t  f o l l o w s  

s t r e p t o c o c c a l  p h a r y n g i t i s ,  or i f  i t  may be observed i n  p s o r i a s i s  u n r e l a t e d  t o  
such an i n f e c t i o n .  The second q u e s t i o n  was i f  an improvement o f  t h e  d i s e a s e  

o b t a i n e d  with low-strength a n t h r a l i n  also impl ied  a normalizing o f  t h e  

ultrastructure o f  t h e  mast cells. This  r e p o r t  concerns t h e  nust cell 

a l t e r a t i o n s  i n  c h r o n i c  p s o r i a s i s  v u l g a r i s  b e f o r e  and dur ing  t o p i c a l  t rea tment  
wi th  low-strength a n t h r a l i n .  

MATERIAL AND METHODS 

Subjec ts  

The s tudy  comprised 15 p a t i e n t s  (11 men, 4 women) aged 19 t o  47 years, who 

had had p s o r i a s i s  v u l g a r i s  f o r  1 t o  5 y e a r s .  The series was r e s t r i c t e d  t o  

p a t i e n t s  who were sure t h a t  n e i t h e r  t h e  i n i t i a l  appearance nor  d e t o r i a t i o n  of  

t h e i r  p s o r i a s i s  was preceded by s t r e p t o c o c c a l  p h a r y n g i t i s .  A l l  had e x t e n s i v e  

plaque l e s i o n s  on arms, l e g s  and t runk .  

Treatment 

In  t h e  4 weeks preceding t h e  low-strength a n t h r a l i n  t r i a l ,  t h e  t rea tment  o f  

t h e  l e s i o n s  was with 3 % sa l icy l ic  a c i d  i n  pe t ro la tum album i n  8 cases and 

with pe t ro la tum album a l o n e  i n  7 cases. On t h e  day b e f o r e  t h e  a n t h r a l i n  

t rea tment  begun, a l l  t h e  p a t i e n t s  were photographed. 

Low-strength a n t h r a l i n  t rea tment .  The p a t i e n t s  were t r e a t e d  once d a i l y ,  Monday 

through Friday,  i n  t h e  o u t - p a t i e n t  department  u n t i l  t h e  macular s t a g e  ( 2 )  of  
a l l  l e s i o n s  was achieved.  A t  weekends they  themselves  performed t h e  t rea tment  

once or twice d a i l y .  Out -pa t ien t  t rea tment  s e s s i o n s  inc luded  ba th ,  b u t  no 

a d j u n c t i v e s  such as o i l s ,  Mediterranean salt  or l i q u o r  c a r b o n i s  de te rgens .  

Nor was u l t r a v i o l e t  l i g h t  g iven  or a n t i h i s t a m i n e  p r e s c r i b e d .  The ointment  

conta ined  0.04 % a n t h r a l i n  and 3 % sa l icy l ic  a c i d  i n  pe t ro la tum album. The 
p a t i e n t s  were i n s t r u c t e d  to  avoid  exposing any p a r t  o f  t h e  s k i n  t o  unnecessary 

e x t e r n a l  trauma, i n c l u d i n g  mechanical removal o f  scales from t h e  l e s i o n s ,  and 

apply  t h e  ointment  i n  a t h i n  l a y e r ,  wi thout  rubbing i t  i n t o  t h e  s k i n  (2 ,  3 ) .  
During t h e  macular s t a g e ,  t h e  p a t i e n t s  a p p l i e d  t h e  ointment  once d a i l y .  

When t h e  l e s i o n s  had completely c l e a r e d ,  they  used t h e  ointment  f i r s t  once 
d a i l y  and la te r  twice or t h r i c e  weekly. 

E lec t ron  microscopy 

Using l o c a l  a n e s t h e s i a  (Carbocain 10 rrg/ml), punch biopsy specimens ( 3  mn) 

were taken from arms, l e g s  and t runk:  1 )  from l e s i o n s  on t h e  day b e f o r e  

a n t h r a l i n  t rea tment  was begun, 2 )  from macular p s o r i a s i s  3 and 5 weeks later, 
and 3 )  from c l i n i c a l l y  completely c l e a r e d  l e s i o n  sites 4 and 12 months af ter  
i n s t i t u t i o n  of a n t h r a l i n  t rea tment .  

The biopsy specimens were f i x e d  i n  a 3 % g l u t a r a l d e h y d e  s o l u t i o n  and 
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p o s t f i x e d  i n  a 1 % osmium t e t r o x i d e  s o l u t i o n .  The specimens were dehydrated i n  

graded s t e p s  o f  e t h a n o l  and embedded i n  Epon. They were sec t ioned  on an LKB 
Ultrotome. A f t e r  s t a i n i n g  i n  uranyl  acetate (1 )  and l e a d  c i t r a t e  (10) t h e  

s e c t i o n s  were examined i n  a JEOL JEM 100 C e l e c t r o n  microscope. 

RESULTS 

&st ce l l  a l t e r a t i o n s  b e f o r e  use o f  a n t h r a l i n  

No d i f f e r e n c e  was found i n  t h e  ul t ras t ructure  o f  t h e  mast cells between t h e  

p a t i e n t s  who had been t r e a t i n g  t h e i r  l e s i o n s  wi th  3 % s a l i c y l i c  a c i d  i n  

pe t ro la tum album and t h o s e  who had used pe t ro la tum album alone.  Although s i n g l e  

mast ce l l s  occurred,  t h e s e  were f r e q u e n t l y  observed i n  c l o s e  a p p o s i t i o n  wi th  

cells o f  o t h e r  types .  In  accordance t o  t h e  o b s e r v a t i o n s  o f  acute e r u p t i v e  

g u t t a t e  p s o r i a s i s  v u l g a r i s  (4),  two t y p e s  o f  mast cell  degranula t ion ,  Type I 
and Type I1 MI), were a l s o  d i s t i n g u i s h e d  i n  t h e  p r e s e n t  material o f  c h r o n i c  

p s o r i a s i s  v u l g a r i s  b e f o r e  a n t h r a l i n  t rea tment  was begun. 

Type I MCD. Based on t h e  ultrastructure o f  t h e  mast cell granules ,  two farms 

(des igna ted  A and B) were observed i n  t h e  l e s i o n s  from a l l  sites. 

The form A mast cells ( f i g s  1 and 2 )  were similar i n  ultrastructure t o  t h e  

mast cells  o f  Type I MCD i n  acute e r u p t i v e  g u t t a t e  p s o r i a s i s  v u l g a r i s  

fo l lowing  s t r e p t o c o c c a l  p h a r y n g i t i s  (4 ) .  The mast ce l l  g r a n u l e s  d i s p l a y e d  

s c r o l l - l i k e  f i g u r e s ,  p a r a l l e l  lamellae, an amorphous structure and/or a 

speckled p a t t e r n  ( f i g s  1B-D and 2A). They were encased i n  a t r i l a m i n a r  

p e r i g r a n u l a r  membrane ( f i g s  IC, D and 2A). The g r a n u l e s  were r e l e a s e d  as 

i n t a c t  bodies  ( f i g s  I A ,  D and 2A). A t  v a r i o u s  d i s t a n c e s  from t h e  most cells 
were i n t a c t  o r  more o r  less d i s i n t e g r a t e d  mast cell g r a n u l e s  o f  t h e  same 

appearance as t h e  mast cell g r a n u l e  material in t h e  form A mast cells ( f i g  2B). 

In  a d d i t i o n  t o  t h e s e  earlier observed c h a r a c t e r i s t i c s  (4),  t h e  p r e s e n t  s tudy  
demonstrated f r e q u e n t  gaps o f  t h e  mast cel l  plasma membrane ( f i g  IC). 

In  t h e  form B mast cells ( f i g s  3 and 4A), t h e  g r a n u l e s  appeared e i t h e r  as 

e lec t ron-dense  structures encased i n  a d i s t i n c t  t r i l a m i n a r  p e r i g r a n u l e  

membrane or wi th  vacuoles  s e p a r a t i n g  t h e  t r i l a m i n a r  p e r i g r a n u l a r  membrane from 
t h e  g r a n u l e  mat r ix  ( f i g s  3C and 4A). A conspicuous f e a t u r e  o f  t h e  form B most 
cel ls  was t h e  d i s t i n c t l y  appear ing  s c r o l l - l i k e  f i g u r e s ,  i n  some g r a n u l e s  

forming t h e  main component, as well as g r a n u l e s  wi th  very dense ly  packed, t h i n  

lamellae ( f i g s  3C and 4A). The membrane-bounded vacuoles  conta ined  dense  and 

loose g r a n u l e  mat r ix  ( f i g s  3C and 4A). The membrane-encased g r a n u l e s  as well as 

t h e  membrane-bounded vacuoles  c o n t a i n i n g  g r a n u l e  mat r ix  were r e l e a s e d  as 
i n t a c t  structures. A t  v a r i o u s  d i s t a n c e s  from t h e  mast cells, t h e  e x t r a c e l l u l a r  

space  o f  t h e  dermis  was observed t o  c o n t a i n  membrane-encased mast ce l l  g r a n u l e s ,  

i n t a c t  as w e l l  as d i s i n t e g r a t e d  vacuoles  c o n t a i n i n g  dense  and l o o s e  g r a n u l e  

mat r ix  and f r e e l y  o c c u r r i n g  g r a n u l e  mat r ix  o f  t h e  same ultrastructure as t h e  
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mast ce l l  g r a n u l e s  and g r a n u l e  mat r ix  i n  t h e  form B mast cells ( f i g s  38, C 

and 4). 
Mast ce l l  g r a n u l e s  with ul t ras t ructural  s i m i l a r i t y  to  t h o s e  observed i n  

forms A and B mast cel ls  were d i s t i n g u i s h e d  i n  t h e  i n t e r c e l l u l a r  space of  t h e  

s t ra ta  b a s a l e  and spinosum ( f i g  5 ) .  

Type I 1  MI). The mast cel ls  o f  Type I 1  MCD i n  t h i s  material o f  chronic  

p s o r i a t i c  l e s i o n s  seemed mostly to  be  more vacuol ized  than  t h o s e  i n  Type I1 
MI) of  acute e r u p t i v e  g u t t a t e  p s o r i a s i s  v u l g a r i s  fo l lowing  s t r e p t o c o c c a l  

p h a r y n g i t i s  (4), even though g r e a t  v a r i a t i o n s  occurred  ( f i g s  6 and 7 ) .  Narrow 

e l e c t r o n - l u c e n t  spaces  appeared e i t h e r  between t h e  t r i l a m i n a r  p e r i g r a n u l a r  

membrane and g r a n u l e  mat r ix  with d i s i n t e g r a t i o n  o f  t h e  g r a n u l e  mat r ix  ( f i g s  
6A and 7A) o r  between t h e  i n n e r  and o u t e r  l e a f l e t s  o f  t h e  t r i l a m i n a r  

p e r i g r a n u l a r  membrane ( f i g  68 and C). The vacuol ized  appearance o f  t h e  mast 

ce l l s  seemed t o  be  t h e  result of  a f u s i o n  between a d j a c e n t  t r i l a m i n a r  

p e r i g r a n u l a r  membranes or between t h e  o u t e r  l e a f l e t s  o f  t h e  a d j a c e n t  

t r i l a m i n a r  p e r i g r a n u l a r  membranes ( f i g  7 ) .  The t r i l a m i n a r  p e r i g r a n u l a r  

membranes a l s o  f u s e  wi th  t h e  mast ce l l  plasma membrane ( f i g  7B), r e s u l t i n g  i n  
release o f  mast cell g r a n u l e  mat r ix  i n t o  t h e  e x t r a c e l l u l a r  space by t h e  

mechanism o f  e x o c y t o s i s .  

Mast ce l l s  i n  macular p s o r i a s i s  dur ing  low-strength a n t h r a l i n  t rea tment  

In  a l l  p a t i e n t s  t h e  macular s t a g e  was achieved 3 t o  4 weeks a f t e r  

low-strength a n t h r a l i n  was begun. In  macular p s o r i a s i s  on ly  form A mast cel ls  

o f  Type I MI) occurred  ( f i g  8 ) .  The mast cell  g r a n u l e s  showed f a i r l y  uniform 

e l e c t r o n  d e n s i t y  with d i s c e r n i b l e  s c r o l l - l i k e  f i g u r e s  and p a r a l l e l  lamellae. 

They were encased i n  a t r i l a m i n a r  p e r i g r a n u l a r  membrane. The mst ce l l  

g r a n u l e s  were d ischarged  as i n t a c t  bodies  through gaps of  t h e  cell  boundary 

( f i g  8C). Extruded mast' ce l l  g r a n u l e s  were found only  i n  t h e  immediate 

neighbourhood o f  t h e  mast cells  ( f i g  8s). No g r a n u l e s  were d e t e c t e d  i n  t h e  

epiderrni s. 

Mast cells i n  c l i n i c a l l y  completely c l e a r e d  l e s i o n  si tes dur ing  low-strength 

a n t h r a l i n  t rea tment  

C l i n i c a l l y  complete c l e a r a n c e  o f  t h e  l e s i o n s  was obta ined  2 t o  4 months 

a f t e r  t h e  i n s t i t u t i o n  o f  low-strength a n t h r a l i n  t r e a t m e n t .  The $-months and 

12-months specimens from t h i s  s k i n  d i s p l a y e d  similar ultrastructure o f  t h e  

mast cells .  In t h e  cytoplasm t h e r e  were few, empty, d i s c r e t e  vacuoles .  The 

mast cel l  g r a n u l e s  had an e lec t ron-dense  appearance.  S c r o l l - l i k e  f i g u r e s  and 
p a r a l l e l  lamellae as well as a c r y s t a l l i n e  structure with l a t t i ce s  were 

d i s t i n c t  ( f i g  9 ) .  The g r a n u l e s  were encased i n  a t r i l a m i n a r  p e r i g r a n u l a r  

membrane. Although no d e g r a n u l a t i o n  of  t h e  mast cells  was demonstrable ,  
d i s t i n c t  gaps  of t h e  mast cell plasma membrane were s t i l l  C o m n  ( f i g  9 ) .  

4 



DISCUSSION 
S t u d i e s  of  t h e  e v o l u t i o n  of  acute e r u p t i v e  g u t t a t e  p s o r i a s i s  v u l g a r i s  

fo l lowing  s t r e p t o c o c c a l  p h a r y n g i t i s  revea led  mast cel l  d e g r a n u l a t i o n  as a 

primary event  (4, 5) .  The p r e s e n t  s tudy  showed mast cell  d e g r a n u l a t i o n  to  be 

prominent also i n  t h e  l e s i o n s  o f  c h r o n i c  p s o r i a s i s  v u l g a r i s .  In  a l l  t h e  

p a t i e n t s  s e l e c t e d  f o r  t h e  s tudy  t h e  p s o r i a s i s  was n e i t h e r  evoked nor  

exacerba ted  by an tecedent  s t r e p t o c o c c a l  p h a r y n g i t i s .  The results seem t o  

warran t  cont inued i n v e s t i g a t i o n s  t o  d i s c l o s e  i f  mast cell  d e g r a n u l a t i o n  can be 

t r i g g e r e d  when p s o r i a s i s  i s  e l i c i t e d  a l s o  by o t h e r  known provoking and 

exacerba t ing  f a c t o r s ,  such as v i r a l  i n f e c t i o n s ,  p h o t o t o x i c i t y ,  c o n t a c t  

d e r m a t i t i s ,  drug-induced e r u p t i o n s  and trauma. A r e c e n t  l i g h t  and e l e c t r o n  

microscopic  s tudy  o f  early r e l a p s e s  occur ing  a f t e r  withdrawal o f  t rea tment  

wi th  a p o t e n t  t o p i c a l  c o r t i c o s t e r o i d  o f  plaque t y p e  p s o r i a s i s  revea led  mast 

cel l  d e g r a n u l a t i o n  as a primary event  (13).  
The p r e s e n t  s tudy confirmed t h e  o b s e r v a t i o n s  i n  acute e r u p t i v e  g u t t a t e  

p s o r i a s i s  v u l g a r i s  (4) o f  two d i f f e r e n t  mechanisms f o r  release o f  mast ce l l  

g r a n u l e  material, r e f e r r e d  t o  as Type I and Type I1 MCD. In  another  s e c r e t o r y  

system, v i z .  human s e c r e t o r y  p r o s t a t i c  cells, e l e c t r o n  microscopy showed 

similar mechanisms f o r  t h e  release o f  s e c r e t o r y  subs tance  (7, 11). In t h e  

p r o s t a t i c  cells, t h e  mechanism analogous t o  Type I MCD was des igna ted  

d i a c y t o s i s ,  whi le  t h e  o t h e r  mechanism - e x o c y t o s i s  - was c h a r a c t e r i s t i c  a l s o  

o f  Type I 1  M3D. 

C l i n i c a l l y  and a t  l i g h t  and e l e c t r o n  microscopy, low-strength a n t h r a l i n  h a s  

been demonstrated t o  normalize t h e  epidermal ,  in f lamnatory  and v a s c u l a r  

changes i n  t h e  t r a n s i t i o n  of  t h e  c h r o n i c  p s o r i a t i c  l e s i o n s  t o  macular p s o r i a s i s  

and c l i n i c a l l y  completely c l e a r e d  s k i n  ( 2 ) .  The epidermal  and inflammatory 

changes responded f a s t e r  t o  t h e  t rea tment  than d i d  t h e  blood v e s s e l s .  In  t h e  

f i n a l l y  c l e a r e d  sk in ,  no changes were d e t e c t e d  i n  t h e  ep idermis  or blood 

v e s s e l s  ( 2 ) .  I n  t h e  p r e s e n t  s tudy ,  r e g r e s s i o n  of  t h e  epidermal ,  inflammatory 

and v a s c u l a r  d i s t u r b a n c e s  was accompanied by subsidence o f  t h e  mast cel l  

degranula t ion .  Thus, i n  t h e  biopsy specimens from macular p s o r i a s i s  o n l y  

d i a c y t o t i c  form A mast c e l l s  remained and i n  s k i n  wi th  c l i n i c a l l y  complete 

c l e a r a n c e  o f  p s o r i a t i c  l e s i o n  sites, no mast cel l  d e g r a n u l a t i o n  was 

demonstrated.  The g e n e r a l  improvement o f  t h e  d i s e a s e  i n d i c a t e s  t h a t  t h e  

swi tch ing  from t h e  p s o r i a t i c  to  t h e  normal pathway i n v o l v e s  t h e  r e g r e s s i o n  o f  a 

series o f  systems, i n c l u d i n g  prevent ion  o f  mast ce l l  d e g r a n u l a t i o n .  

P a t i e n t s  who were using low-strength a n t h r a l i n  as maintenance t rea tment  

were a b l e  t o  keep t h e i r  s k i n  l e s i o n - f r e e  ( 3 ) .  When, however, t rea tment  was 

d iscont inued ,  r e l a p s e s  occurred  showing mast cel l  d e g r a n u l a t i o n  as a primary 

event  (unpubl ished o b s e r v a t i o n ) .  From t h e  o b s e r v a t i o n s  o f  mast ce l l  
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d e g r a n u l a t i o n  as a p r imary  e v e n t  i n  acute and  r e l a p s i n g  p s o r i a s i s  and from t h e  

f i n d i n g  t h a t  i n  c o m p l e t e l y  c l e a r e d  s k i n  d u r i n g  l o w - s t r e n g t h  a n t h r a l i n  

t r e a t m e n t  no mast cel l  d e g r a n u l a t i o n  was d e t e c t e d ,  i t  seems r e a s o n a b l e  t o  , 

assume t h a t  l o w - s t r e n g t h  a n t h r a l i n  acts  v i a  t h e  mast cells, by p r e v e n t i n g  mast 

cel l  d e g r a n u l a t i o n ,  t h e r e b y  i n h i b i t i n g  release of h i s t a m i n e ,  p r o t e i n a s e  and 

o t h e r  mast cell  m e d i a t o r s  s u s t a i n i n g  t h e  p s o r i a t i c  p r o c e s s  which c o n s e q u e n t l y  

l i e s  dormant .  Whether t h e  d i s t i n c t  plasma membrane g a p s  o f  t h e  mast cells  

h e r e  r e p o r t e d  i n  c h r o n i c  p s o r i a s i s  v u l g a r i s  b e f o r e  and d u r i n g  t r e a t m e n t  w i t h  

l o w - s t r e n g t h  a n t h r a l i n  i s  of any p a t h o g e n e t i c  i m p o r t a n c e  h a s  t o  b e  d e t e r m i n e d .  

The i m p o r t a n c e  of a n t i h i s t a m i n e  as a n  a d j u n c t  i n  l o w - s t r e n g t h  a n t h r a l i n  

t h e r a p y  h a s  been s t r e s s e d  (6,  9 ) .  I n  some, b u t  n o t  i n  a l l ,  p a t i e n t s  

a n t i h i s t a m i n e  i s  s a t i s f a c t o r y  i n  t h i s  r e s p e c t .  A r e l e v a n t  q u e s t i o n  c o n c e r n s  

t h e  e x t e n t  t o  which q u a n t i t a t i v e  v a r i a t i o n s  between d i a c y t o t i c  and  e x o c y t o t i c  

mast cel ls  and between fo rms  A and 6 o f  d i a c y t o t i c  most cells may e x p l a i n  

d i f f e r e n c e s  i n  s e v e r i t y  of i t c h i n g  and i n  e x t e n t  o f  t h e  l e s i o n s ,  as w e l l  as 

i n  i n d i v i d u a l  r e s p o n s e  t o  t r e a t m e n t ,  
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Fig 1. Form A most cel l  of Type I M D  i n  c h r o n i c  p s o r i a t i c  l e s i o n  b e f o r e  
low-strength a n t h r a l i n  t rea tment  showing t y p i c a l  appearance of  t h e  g r a n u l e s  (G)  . 
(IB-D). The g r a n u l e s  are encased i n  o t r i l a m i n a r  p e r i g r a n u l a r  membrane 
(arrow-heads) (IC,D). They occur i n  an i n t e r m e d i a t e  p o s i t i o n  ( t h i n  a r rows)  
between t h e  i n t r a c e l l u l a r  and e x t r o c e l l u l a r  comportments o r  are completely 
r e l e a s e d  (open arrow-heads)(  lA,D). D i s t i n c t  gaps ( t h i c k  a r rows)  o f  t h e  cell  
boundary ( I C ) .  m, m i c r o v i l l u s .  (mog A x 8 800, B x 53 000, C x 77 000 and 
D x 84 000). 
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Fig 2. Form A mast cell of Type I D in chronic psoriatic lesion before 
low-strength anthralin treatment. The granule (thin arrow) in intermediate 
position between the intracellular and extracellular compartments as well as 
the completely released granule (open arrow-head) are encased in a trilaminar 
perigranular membrane ( 2 A ) .  In the extracellular space ( 2 8 )  two mast cell 
granules show an ultrastructure similar to that o f  the granules in form A mast 
cells of Type I D. One granule (arrow-head) is intact and bounded by a 
distinct trilaminar perigranular membrane, while the other granule (thick 
arrow) is in a state o f  disintegration. Discharged mast cell filaments (f). 
(mag A x 1 2 0  000 and B x 90 000). 
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Fig 4. Form B mast cell of Type I K D  in chronic psoriatic lesion before 
low-strength anthralin treatment. In the dermal extracellular space (48) is 
observed an intact mast cell granule (thin arrow) encased in a trilaminor 
membrane, intact vacuoles (thick arrow-heads) and partially disintegrated 
vacuole (thick arrow) containing mast cell granule matrix as well as freely 
occurring mast cell granule matrix (open arrow-heads) similar in ultrastructure 
to the mast cell granules and granule matrix in the form 8 mast cell of Type I 
MCD (4A). (mag A x 32 000 and B x 34 000). 
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Fig 5. In  t h e  widened i n t e r c e l l u l a r  space o f  stratum b a s a l e  i n  a c h r o n i c  
p s o r i a t i c  l e s i o n  b e f o r e  low-strength a n t h r a l i n  t rea tment  a g r a n u l e  (arrow) i s  
observed showing a myel in- l ike f i g u r e  similar i n  ultrastructure t o  g r a n u l e s  i n  
form 6 mast cel ls  o f  Type I KD. D, dermis .  (mag x 16 000). 
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Fig 6. Mast cell of Type I1 MCD in chronic psoriatic lesion before low-strength 
anthralin treatment. A narrow electron-lucent area separates the trilaminar 
perigranular membrane (arrows) from the mast cell granule matrix (m)(6A). In 
another part a narrow electron-lucent area (arrow-heads) separates the outer 
and inner leaflets o f  the trilaminar perigranular membrane (6B,C). The 
perigranular membrane seems to be partially disintegrated (open arrow-heads) 
(6C). (mag A x 125 000, B x 160 000 and C x 192 000). 

12 



Fig 7. Most cells of  Type I1 K D  i n  c h r o n i c  p s o r i a t i c  l e s i o n  b e f o r e  
low-strength a n t h r a l i n  t rea tment  showing a vacuol ized  appearance. An e l e c t r o n -  
- l u c e n t  area (arrow) i s  s e p a r a t i n g  t h e  p e r i g r a n u l a r  membrane from g r a n u l e  
mat r ix  (7A). M o s t l y  t h e  mast ce l l  g r a n u l e s  are only  bounded by t h e  i n n e r  
l e a f l e t  o f  t h e  t r i l a m i n a r  p e r i g r a n u l a r  membrane (7A,B) which m y  f u s e  wi th  t h e  
i n n e r  l e a f l e t  (open arrow-head) o f  t h e  mast ce l l  plasma membrane (78) .  (mag 
A x 62 000 and B x 96 000). 
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Fig 8. Form A mast cell o f  Type I MCD in macular psoriasis during low-strength 
anthralin treatment. A mast cell is in close apposition with another type o f  
cell (ce) (8A) .  Numerous mast cell granules (thin arrows) are in an 
intermediate position between the intracellular and extracellular compartments 
Enlargement o f  the area within box (8A) shows that the most cell granule is 
encased in a distinct trilaminar perigranular membrane (thick arrow) (8C). The 
cell boundary exhibits large gaps (open arrow-heads). Discharged mast cell 
granules (arrow-heads) appear in the immediate vicinity o f  the mast cell (86)  
ca, capillary. (mag A x 12 000, B x 5 800 and C x 134 000). 
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Fig 9 .  Most cell  i n  c l i n i c a l l y  completely cleared l e s ion  s i te  during 
low-strength an th ra l in  treatment. The mast c e l l  granules ( G )  a r e  bounded by 
a t r i l aminar  perigranular membrane. A d i s t i n c t  gap ( t h i c k  arrow) of t h e  c e l l  
boundary i s  observed. The granule c lose  t o  t h e  gap shows a c r y s t a l l i n e  
s t ruc tu re  w i t h  l a t t i c e s .  (mag x 84 000). 
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