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In tro d u c tio n

M any s tu d ies  h a v e  been  d evo ted  to  th e  h is togenesis  of p igm en ted  n a e v i. 
E specia lly  th e  b e h a v io u r o f d en d ritic  cells u n d e r  physio log ica l and  p a th o lo g ic a l 
cond itions an il so also in  cellu lar naev i has b een  in v es tig a ted . The n u m b e r  o f 
au th o rs  accep tin g  th e  th e o ry  of th e  n eu ra l o rig in  o f n aevus cells is in c rea s in g . 
Special m e th o d s  o f s ta in in g  are  necessary  to  p ro v e  th is  th eo ry : beside s ilv e r 
s ta in s  a n d  su p ra v ita l m ethy lene  b lue, th e  d e te rm in a tio n  of ch o lin este rase  
a c tiv ity  h as  re c e n tly  com e in to  th e  fo reg ro u n d  in  con n ec tio n  w ith  th e  p ro b le m .

S o l d a n  [9] w as th e  firs t to  suggest th e  possib le  in te rco n n ec tio n s b e 
tw een n aev u s  tissu e  a n d  nervous system . In  1926 a n d  la te r  in 1951 M a s s o n  
[6] d iscussed  th is  su b je c t v e ry  th o ro u g h ly  a n d  c laim ed  th a t n aev u s  cells 
o rig inate  p a r t ly  from  ep id e rm al m elan o b lasts  a n d  p a r t ly  from  S chw ann’s cells 
of the  cu tan eo u s  n erves. H e described  th e  dense n e tw o rk  of nerve fib res in  th e  
naevus-cell n es ts , an d  discussed th e  fo rm a tio n  o f  th e  fo lia ted  la m in a  a n d  
naevic co rpuscle  b y  th e  d iffe ren tia tio n  o f n aev ic  cym plasm . F e y r t e r  a n d  
J o h n  [1, 3] —  th o u g h  com ing  to  o th e r conclusions th a n  M a sso n  — also re g a rd  
naev i to  be of neu ra l o rig in . L a te r  th is view  w as co n firm ed  by  the in v e s tig a tio n s  
of R o t h  [7] aitd  S z o d o r a y  [10]. A ccording to  K a w a m u r a  [4], all k in d s  o f  
p ig m en ted  n aev i are  d e riv a tiv e s  o f n eu ra l c re s t cells. O f recen t, Sh e l l e y  an d  
A r t h u r  [8],  w ith  su p ra v ita l  m ethy lene  b lu e  s ta in in g  d em o n stra ted  a den se  
ne tw o rk  o f de lica te  n e rv e  fib res in  in tra d e rm a l n a e v i and  th e  derm al p a r t  o f 
com pound naev i. T he fib res  —  some m y e lin a te d , o th e rs  w ith o u t m yelin  s h e a th  

were show n to  issue from  large, co m p o u n d  n e rv e  tru n k s . These a u th o rs  
subscribe to  M a s s o n ’s view  th a t  n aev i are due  to  a d y sp lasia  of neura l e le m e n ts .

M ater ia l  an d  m e th o d

Serial sections of 17 pigm ented naevi were studied . The histological d istribution was 
as follow s: tw o junctional and fourteen com pound or intraderm al naevi. One of the changes  
clinically diagnosed as naevus was histologically proved to  be m elanom a. The age of the p a tien ts  
was betw een 6 and 50 years. One of our patients 20 years o f  age stated  that 60 to 80 p igm ented  
naevi had appeared on his trunk within a few m onths. A fter preparing frozen sections from  
all the substances, we determ ined their cholinesterase a c tiv ity  w ith the method o f K oelle  — 
Fricdenwald as m odified by GoMOtti [2]. A cetvlcholine-iod ide served as the substrate.
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The procedure w as as follows:
(1) Preparation o f 30 to  50 /t frozen sections from  fresh unfixed m aterial.
(2) Incubation o f sections (floating or m ounted  on cover slip) at 37° C for 60 m inutes.

Incubating solution

A. Stock solution : CuS04 5 H 20  ........................................................ 0.300 g
G ly c in e ...................................................................... 0.375 g
MgCl2 6 H 20  ..........................................................  1.000 g
M alleic a c i d ............................................................  1.750 g
nN aO H  ...................................................................  30 ml
N a 2S 0 4 (saturated h o t, a b o u t 40 per cent 170 ml)

T he solution  was adjusted  to  pH  6 by means of N aO H . This stock solution can be stored for a 
fe w  weeks.

B. Incubation.  A fter dissolving 15 to 20 m g o f  acetylcholine-iodide in  a few  drops of 
distilled  water, 10 m l o f the stock solution was added .

(3) R insing 3 to  4 tim es, each time in a fresh  saturated solution of N a 2S 0 4.
(4) W ashing for 1 to  2 m inutes in dilute (y e llow ) am m onium -sulphide solution .
(5) W ashing in  d istilled  water.
(6) Contrast sta in ing w ith  0.5 per cent aqu eou s cresyl violet.
(7) D ehydration  w ith  70 — 80 —96 per cent abs. alcohol.
(8) Clarification in  xylene.
(9) M ounting in  Canada balsam .

Material incub ated  w ithout substrate or sec tio n s treated w ith prostigm ine (1 у/m l) 
served  as controls. One specim en o f all material being  fix ed  and em bedded in paraffin , were 
sta in ed  w ith haem atoxylin -eosin  in order to determ ine th e  type of naevus.

R esu lts

E x c e p t th e  u su a l cu tan eo u s n e rv es , w e fo u n d  no nerve  fib re s  in  e ith e r  
m a lig n a n t m e lan o m as or ju n c tio n a l n a e v i. W hile co n ta in in g  exceed in g ly  
la rg e  am o u n ts  o f  p ig m e n t, n e ith e r th e  n a e v u s  cells nor th e  tu m o u r  cells d is
p la y e d  cho lin este rase  a c tiv ity . In te rp re tin g  th is  phenom enon, Szodoray [11] 
su p p o ses  th a t  b o th  th e  ep iderm al d en d ric  cells and  th e ir  d e r iv a tiv e  n aev u s 
cells h av e  lo st th e  cho lin este rase  a c tiv ity  c h a ra c te r is tic  o f n e rv e  cells.

T here  w ere p ro fu se  ne tw orks o f d e lic a te  fib res  w ith  ch o lin es te rase  a c tiv 
i t y  in  th e  in tra d e rm a l n aev i and  in  th e  cell n e s ts  s itu a te d  deep in  th e  derm is 
(F ig . 1); th e ir  co n n ec tio n  w ith  th e  nerve  t r u n k s  in  th e  deep s t r a ta  o f  th e  co rium  
o r w ith  the  n e rv o u s n e tw o rk  of the  e so d e rm a l s tru c tu re s  was s tr ik in g  in  m ost 
in s ta n c e s . No n e rv e  f ib re s  w ere found in  th e  p ap illa ry  lay e r a n d  am o n g  th e  
n aev u s-ce ll nests  in  th e  superfic ia l lay e rs  o f  th e  corium . W e fa iled  to  d em o n 
s t r a te  ace ty lch o lin e s te ra se  in  th e  n aev u s  ce lls. A p art from  th e  f ib re  p lex u s, 
in  som e n aev i o th e r  n e u ra l elem ents also h a v e  d raw n our a t te n tio n , in  fo u r 
cases of th e  la s t  g ro u p  (F igs. 2, 3). In  so m e o f th e  naevus-cell n e s ts  o f th e  
m id d le  lay e r o f  th e  co rium  we found several dertdron-like structures w ith  long 
u n d u la ting  extensions the size o f  which was m a n y  times that o f  the naevus cells ; 
th e se  s tru c tu re s  a p p e a re d  to  be connected  b y  m eans of th e ir  e x ten s io n s . T h e y  
e x h ib ite d  v igorous cho linesterase  a c tiv ity  w h ich  could be in h ib ite d  b y  p ro stig -
m ine .
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Fig. 1. Dense plexus of nerve fibres in the naevus region. One ascending fibre term in ates on 
a cell o f the subdermal naevus-cell m eat displaying cholinesterase activ ity . 400 X m agnification

D iscussion

O ur resu lts  h av e  con firm ed  M a s s o n ’s view  in  th a t  the  p resence  a n d  m u lti
p lica tio n  of n eu ra l e lem en ts  a re  decisive fa c to rs  in  the  fo rm a tio n  o f  naevus 
tissu e . The presence o f th e  n e tw o rk  of n e rv e  fib res in  th e  n a e v u s  tis su e  has 
long been know n. W i n k e l m a n n  [12] succeeded  in  d e m o n s tra tin g  s tro n g  non
specific  cho linesterase a c tiv ity  in  th e  cells o f derm al n aev i (F igs. 4 , 5). The 
non-specific  cho linesterase  a c t iv i ty  o f th e  S ch w an n ’s cells has b een  k n o w n  since 
K o e l l e ’s ex p erim en ts  [5]. If , th e re fo re , M a s s o n ’s view  co n cern in g  th e  origin 
o f  n aev u s  cells is a d o p te d  th e re  is no d iff ic u lty  in  in te rp re tin g  W i n k e l m a n n ’s 

an d  o u r own re su lts : o r ig in a tin g  from  S ch w an n ’s cells, th e  cells o f  derm al 
n aev i have  re ta in ed  th ese  ch a ra c te ris tic s . C holinesterase a c t iv i ty  c a n n o t be 
ex p ec ted  in  ju n c tio n a l n aev i w hose cells d e riv e  from  ep id e rm al m e la n o b la s ts  
seeing th a t  in  th e  e p id e rm a l d en d ritic  cells such  an a c tiv ity  h a s  n o t  been 
d e m o n s tra te d . L ikew ise th e  cells o f m a lig n a n t m elanom as do n o t  co n ta in  
ch o lineste rase , no r do th e  b lue  n aev i acco rd in g  to  the  fin d in g s o f  W i n k e l 

m a n n . I t  is suggested  b y  th is  a u th o r  th a t  non-specific  ch o lin es te rase  a c tiv ity  
a n d  m alignancy  are  in v erse ly  p ro p o rtio n a l, an d  th a t  i t  is n e c e ssa ry  to  differ-
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Fig. 2, 3. Deiidron-like, in te n siv e ly  cholinesterase-positive cell elem ents and fibres w ith  
undulating extensions in  th e  region of some n aevus-cell nests. 400 X m agnification
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4. Cholinesterase a ctiv ity  in the dermal portion of the naevus. 200 X m agnification
5. Cholinesterase ac tiv ity  is absent after pretreatm ent w ith prostigm ine ( ly /m l);  the

discolouration is due to  pigm entation alone. 200 X m agnification
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e n t ia te  th e  ca tego ry  o f  b e n ig n  naevi c o n ta in in g  non-specific  cho linesterase . 
W i n k e l m a n n  [ 1 3 ]  d e sc r ib e d  th e  p ro life ra tion  o f  n e rv e  fib res w ith  specific 
cho lin este rase  in  p e rso n s  o f  advanced  age w h ich  ap p e a rs  m o stly  on  th e  face 
in  p ap illom atous, s l ig h tly  p igm en ted  and  so m etim es  h a iry  n e u ra l n a e v i o f 
th e  M asson-type. W e fo u n d  sim ilar fibres also in  n a e v i o f o th e r  ty p e s  an d  lo ca
t io n  w hich have been  e x c ise d  from  young in d iv id u a ls .

T he cho linesterase a c t iv i ty  as well as th e  sh a p e  o f  th e  den d ro n -lik e  s tru c 
tu r e s  we observed in  th e  ce ll nests  of som e n a e v i seem  to  rev ea l th e ir  n eu ra l 
o r ig in . So far we could  n o t  decide w hether we w ere  dealing  w ith  tra n sfo rm e d  
m e lan o b la s ts  (those o f  th e  b a sa l layer do n o t c o n ta in  cho lineste rase) or som e 
o th e r  neural elem ents. I t  is w o rth y  of no te  th a t  we fo u n d  these  cell e lem ents in 
su b je c ts  of p re p u b e rta l ag e  a n d  in  p a tien ts  w ith  e ru p tiv e  n aev i.
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Summary

Cholinesterase a c tiv ity  h as been  studied in 17 p igm ented  naevi w ith the K oelle — Frieden
w a ld  m ethod as m odified b y  G om ori. A profuse network o f nerve fibres am ong the cells o f the  
derm al portion of the naevi, a n d  — in some naevi — dendronlike structures w ith  cholinesterase  
a c t iv ity  have been dem onstrated . Investigations are in  progress w ith  a v iew  to  elucidating  
th e ir  origin.
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АКТИВНОСТЬ Х О Л И Н Э С Т Е Р А ЗЫ  В П И Г М Е Н Т Н Ы Х  П Я Т Н А Х  

К . В ЕЗЕК ЕН ЬИ  и К. ТУ ЗА

Для выявления активности холинэстеразы авторы исследовали 17 пигментных 
пятен методом Кэлле—Фриденвальда, модифицированным Гёмёри. Между клетками 
дермальной части пигментных пятен удалось выявить богатую сеть нервных волокон, и 
в некоторых пигментных пятнах клеточные элементы, обладающие холинэстеразной 
активностью, напоминающие дендритные клетки. Авторы желают дальнейшими иссле
дованиями выяснить происхождение этих элементов.
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CH O LINESTERASEAK TIVITÄT IN  PIG M ENTNÄVI

KLÄRA VEZEKÉNYI und KLARA TUZA

Es wurden 17 P igm entnävi nach der von Gom ori m odifizierten  K o ell e  — F r ie d e n - 
WALDschen M ethode zum  N achw eis der C holinesteraseaktivität untersucht. Im  dermalen  
A bschnitt der N ävi konnte ein reiches Nervenfasernetz zw ischen den Zellen nachgewiesen  
werden, und in einzelnen N ävi waren an Dendritzellen erinnernde, C holinesteraseaktivität 
aufw eisende Zellelem ente anzutreffen, deren Ursprung in w eiteren  U ntersuchungen geklärt 
werden soll.
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k ó r ta n i K lin ika , H u n g a ry

D r. K lá ra  Tuza: M iskolc, G ru b y  D áv id  Bőr- és N em ibeteggondozó  In té z e t ,  
H u n g a ry
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