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B iochem ical in v estiga tions h ad  long ago rev ea led  th e  h igh ch o lin este rase  
a c tiv ity  o f  th e  m yoneural ju n c tio n . Gomori’s ingenious first m e th o d  [9] 
for th e  h istochem ica l d em o n stra tio n  o f th is  enzym ic  ac tiv ity  h a d  g iv en  rise 
to  ex ten siv e  exp erim en ta l w ork. T he th re e  e ssen tia l m ethods d ev e lo p ed  for 
th is  p u rp o se  d iffer in  th e  chrom ogenic su b s tra te s  (acetly th iocholine [11, 4 , 8 ]  ; 
n a p h ty la c e ta te  [5, 1 4 ] ;  in d o x y lace ta te  [1, 10]) u sed  fo r v isualising th e  ch o lin 
este rase  a c tiv ity .

In  o u r prev ious ex p erim en ts  ca rried  o u t b y  m eans of th e  n a p h ty la c e ta te  
m ethod  [15] i t  has been estab lish ed  th a t  th e  m o to r  end  p lates of s t r ia te d  m uscle 
ex h ib it a cho linesterase a c tiv ity  even 28 days a f te r  th e ir  nerves h a d  b een  cu t. 
H ow ever, in  view  of th e  lipo id  so lub ility  o f th e  azo dye (the end  p ro d u c t of 
the  n a p h ty la c e ta te  m ethod), th ese  p re lim in ary  investiga tions d id  n o t  reveal 
th e  cy tochem ical d e ta ils . H ence b y  using  o th e r  h istochem ical m e th o d s  and  
e x ten d in g  th e  d u ra tio n  of th e  exp erim en t i t  seem ed justified  to  re -ex am in e  th is  
p rob lem  o f b o th  theo re tica l an d  p rac tica l (e. g. m y o p a th y , neural d y s tro p h y , etc.) 
im p o rtan ce .

T h e  n a p h ty la c e ta te , in d o x y lace ta te  an d  acety lth iocholine m e th o d s  re 
p roduce  th e  cholinesterase ac tiv ity  ö f sound m o to r end plates in  a q u ite  d ifferen t 
m an n e r (F igs. 1, 2, 3). T he n a p h ty la c e ta te  m e th o d  shows enzym ic  a c tiv ity  
in th e  fo rm  o f a hom ogeneous p a tc h , obviously  due to  diffusion o f th e  azo dye 
in th e  lip o id  substances. T hus th e  lipoid  so lu b ility  of the  end  p ro d u c t seem s 
to  be a serious hand icap  o f th e  n a p h ty la c e ta te  m ethod . On th e  o th e r  h an d , 
b o th  th e  in d o x y lace ta te  an d  acety lth io ch o lin e  m eth o d s produce a s tru c u ra lly  
d e ta iled  p ic tu re  o f  th e  subneura l p la te . T he m odification  of th e  in d o x y la c e ta te  
m e th o d  em ployed  b y  us* allow s for a considerab ly  b e tte r  lo ca lisa tio n , th a n

* F ix a tio n  in  8 pe r cen t n e u tra l fo rm aldehyde . F ro zen  sections in cubated  fo r 10 m inu tes 
a t  56° C in  th e  following solu tion  (m odified  a f te r  H o lt, 10) :

In d o x y lac e ta te , 0,01 g. M/100 p o tassiu m  ferricyanide so lu tio n , 1 m l
A cetone, 0,5 m l M/100 p o tassiu m  ferrocyanide so lu tio n , 1 ml
2M NaCl so lu tio n , 25 ml D istilled  w a te r, 12,5 ml
B a rb itu ra te  b u ffer, p H 8,6, 10 ml
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F ig . 1. C holinesterase a c tiv ity  o f  sound  m otor end p la te s . N a p h ty la c e ta te  tech n iq u e . M agú. x  240 
F ig . 2 . A s F ig . 1 b u t  u sing  in d o x y la c e ta te  m ethod. M agn. X 240. Fig. 3. As F ig . 1 b u t  using  
ace ty lth io c h o lin e  m eth o d . M agn. X 240. Fig. 4. T he sam e e n d  p la te  as in Fig. 3, b u t  w ith  M agn. 

X 1500. N o te  th e  enzym ic ac tiv ity  o f  th e  pa lisad e-lik e  s truc tu res

Barnett an d  Seligman’s [1 ] original p ro ced u re , a lthough i t  does n o t reveal 
s t ru c tu ra l  details as t r u ly  as th e  acety lth iocho line  m eth o d  does. Holt [10] suc
ceed ed  in  achieving even  finer localisation b y  m ean s of d iindoxyl d iace ta te  
u n fo rtu n a te ly  a su b stan ce  n o t availab le to  us. H en ce  acety lth iocholine rem ained  
th e  su b s tra te  m ost su ita b le  fo r th e  cy tochem ical d em o n stra tio n  of cholinesterase 
a c t iv i ty  o f d e n e rv a te d  m o to r end  p la tes .

M aterial and m ethods

T h e  experim en ts  w ere p e rfo rm ed  on 22 a lb ino  r a ts  o f  b o th  sexes, w eighing 140 to  180 
g each . T h e  r ig h t sc iatic  n e rv e  w as severed  in  e th e r a n a e s th e s ia  and  th e  w ound w as closed u n d e r 
s te rile  co n d itio n s. The an im als w ere  sacrificed  by  d e c a p ita tio n  1 to  200 day a fte r  th e  o p e ra tio n .

S m all pieces o f b o th  th e  r ig h t  and  left g astrocnem ius m uscles weres fix ed  in  ch illed  8 pe r 
c en t n e u tr a l  fo rm aldehyde fo r 5 h o u rs . Frozen sections 30— 50 // th ic k  were m ade an d  f ix ed  again  
in  8 p e r  c e n t n e u tra l fo rm ald eh y d e  fo r 30 m inutes, th e n  w ash ed  tw ice in  d istilled  w a te r  and  
su b se q u e n tly  in cu b a ted  a t  p H  6,2 . T he m ethod em p lo y ed  d iffered  from  th a t  d e sc rib ed  b y  
G e r e b t z o i t  [8] only in  t h a t  in cu b a tio n  was p e rfo rm ed  in  tw o  steps, i. e. th e  sec tio n s w ere 

in c u b a te d  f i r s t  a t  37 °C fo r 10 m in u te s , th en  a t 56 °C fo r 5 m in u te s . A fter th e  re ac tio n  h a d  been  
co m p le te d  th e  sections w ere d e h y d ra te d  in  an alcohol series , c leared  in  xylene an d  to lu en e  and 
m o u n te d  in  balsam .
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M icroscopical find ings

N orm al subneural apparatuses

Sound subneura l p la te s  ex h ib ited  an  in ten s iv e  cholinesterase a c tiv ity  ; 
m uscle fibres and  nerve  fibres d id  n o t show  a n y  reac tion . In  accordance w ith  
th e  d a ta  re p o rte d  b y  COUTEAUX and  T a x i concern ing  th e  m o to r en d  p la te s  
o f  th e  frog [4 ], an d  w ith  those  b y  G e r e b t z o f f  concerning th e  m o to r end  
p la te s  o f th e  r a t  [8], we also found  th a t  th e  enzym ic ac itiv ity  form ed a tro u g h 
like s tru c tu re  su rround ing  th e  te rm in a l a rb o risa tio n s of the  nerve fibre. Owing 
to  th e  g rad u a l rise  in  te m p e ra tu re  in  th e  course o f incubation  it  could be  e s ta b 
lish ed  th a t  th is  tro u g h  was com posed of num erous palisade-like sm all ro d le ts  
(m itochondria?) ly ing  v e rtic a lly  to  th e  axis o f th e  fibre (Fig. 4.), a fac t p rev iously  
o b serv ed  on th e  end p la te s  of am phib ians [4]. In  som e m otor end p la te s  i t  could 
be  seen th a t  th e  doub le-con toured  p a tte rn  of th e  subneura l a p p a ra tu s  rem ain ed  
o pen  a t  th e  en trance  of th e  nerve  fibre (F ig. 6.), w hile a t  th e  places co rrespond ing  
to  th e  endings of th e  fibre i t  ended  b lind ly , as if  i t  would enclose th e  tro u g h . 
T he ap p ara tu ses  ex h ib ited  a g rea t v a rie ty  in  b o th  form  and  size, b u t  th e y  
w ere all round ish  an d  th e  d istance betw een  th e  tw o borderlines o f th e  p la te  
w as uniform . T heir tension  w as norm al.

Denervated subneural apparatuses

1 to  10 days a fte r  th e  d en erv a tio n  th e  su b n eu ra l appara tuses h a d  n o t y e t 
show n an y  conspicuous change.

T h e  first sings o f a change ap p eared  on  th e  10th  to  14th p o sto p e ra tiv e  
d ay . T he orig inally  p ara lle l course of the tw o  cho linesterase-active b o rd e r
lines becam e irregu la r, th e  tw o lines ap p ro ach ed  each other on c e r ta in  po in ts 
an d  d iverged  on o thers. (S ta te  of h y p erseg m en ta tio n , Figs. 8, 9, 10). On th e  
o th e r  h an d , th e  subneura l p la te s  becam e a n g u la r, th e ir  tension  b ro k e  dow n. 
I t  was h a rd ly  possible to  de term ine  th e  b eh av io u r o f th e  palisade-like s tru c tu re  
com posing th e  borderline, its  o rder of m ag n itu d e  be ing  a t  th e  lim its o f th e  reso lv 
ing cap ac ity  of th e  m ethod , b u t  i t  w as fe lt th a t  th e y  had  becom e g rad u a lly  
rounded , d isp lay ing  a string-of-pearls p a tte rn  in s te a d  of the  prev ious p a lisad e 
like one.

T he changes described  do no t a p p ea r in  every  end p la te  to  th e  sam e 
degree. E v en  tw o weeks a fte r  d en erv a tio n  th e re  w ere m any su b n eu ra l a p p a ra 
tu ses  w ith  a norm al, or p rac tica lly  no rm al cholinesterase a c tiv ity .

O n th e  28 th  to  30 th  po sto p era tiv e  day s th e  changes becam e g rav er. No 
en d  p la te  d isp lay ing  a com pletely  no rm al h istochem ical s tru c tu re  w as found 
a t  th is  period . Some o f th em  show ed signs o f  fragm en ta tion  ; th e  an g u la r

2  A cta M orphologica V I/3
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F igs. 5— 13. G radual d e s tru c tio n  o f  enzym ic a c tiv ity  o f th e  su b n e u ra l ap p ara tu ses a f te r  d e n e rv 
a tio n . A cety lth iocho line  m eth o d . M agn. X 800.

F ig . 5. S ound  m otor end  p la te . Fig. 6. Sound m o to r e n d  p la te . A rrow  po in tin g  to  e n tran ce  
o f n e rv e  fib re . Fig. 7. Sound  m o to r  end p la te . F ig . 8. 10 d ay s  a fte r  den erv a tio n . F ig . 9. 12 
d a y s  a f te r  d enerva tion . F ig . 10. 14 days a fte r  d en erv a tio n . F ig . 11. 28 days a f te r  d en erv a tio n . 

Fig. 12. 28 d ay s  a f te r  denerva tion . F ig . 13. 32 d ay s a fte r den erv a tio n

lo b u li o f  the end p la te s , th o u g h  of unchanged  cholinesterase a c tiv ity , becam e 
s e p a ra te d  from  one a n o th e r  (Figs. 11, 12, 13).

N erv e  fibres in  m uscles w ith  in ta c t in n e rv a tio n  d id  no t show  an y  sign of 
re a c tio n  (F ig. 22), w hile 28 to  30 days a fte r  d e n e rv a tio n  th e  d egenera ting  nerve 
fib res ex h ib ited  ch o linesterase  ac tiv ity . As seen  in  Figs. 23. an d  24., every  
n e rv e  fibre proceeding to w ard s  th e  subneura l a p p a ra tu se s  s ta ined  in ten se ly  in  
th is  s ta g e , exhib iting  a p ic tu re  sim ilar to  th a t  o f  silver im pregnated  specim ens.
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F ig . 14. 63 days a f te r  den erv a tio n . Fig. 15. 70 days a f te r  denervation . F ig . 16. 70 days 
a f te r  d en erv a tio n . Fig. 17. 150 d ay s a f te r  d en erv a tio n . Fig. 18. 170 days a f te r  d e n erv a tio n . 
F ig . 19. 184 days a fte r  den erv a tio n . Fig. 20. C holinesterase a c tiv ity  o f re g en e ra tin g  m o to r 
en d  p la te s , 184 days a fte r  d en erv a tio n . T he u p p e r a rro w  =  rem n an ts  o f th e  la te  end  p la te . 
T he lower arrow  =  f irs t  signs o f  a reg en e ra tin g  end p la te . M agn. x 8 0 0 . F ig. 21. C holineste

rase  a c tiv ity  o f regenerating  end  p la te s , 184 d ay s a f te r  d enerva tion . M agn. X 800

T he a c tiv ity  o f th e  degenera ting  nerve  fibres d isappeared  g radually  in  th e  th ird  
m o n th  a f te r  d en erv a tio n .

Tw o m on ths a fte r th e  nerve  h ad  been  severed  all subneura l p la te s  w ere 
in  a s ta te  o f frag m en ta tio n  ; th e ir  cho linesterase  ac tiv ity , how ever, d id  no t 
decrease significantly  (Figs. 14, 15, 16). A considerab le d im inu tion  o f  enzym ic 
a c tiv ity  to o k  place in  th e  course of th e  fo u rth  m o n th  only. A t th e  sam e tim e , 
th e  border-lines broke u p  an d  only  a g ran u la r enzm yic a c tiv ity  lo c a te d  m ore 
or less to  th e  site  o f th e  la te  end  p la te  could be found . One h a lf  y ea r a f te r  d en e rv 
a tio n  ev e ry  subneura l a p p a ra tu s  w as in  th is  g ran u la r s ta te  (F igs. 1 7 ,1 8 , 19).

2*
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M oreover, here an d  th e re  ev en  th is s tru c tu re  becom e disorganized, w ith  only  
so m e sca tte red  g ranu les in d ic a tin g  the  re m n a n ts  o f  th e  end  p lates.

T hough it  is b e y o n d  th e  scope of th e  p re s e n t  investiga tion , i t  is b rie fly  
m e n tio n e d  th a t  in  th e  la s t  s ta g e  regenerative p h en o m en a  could also be d e tec ted . 
A s th e  first sign of re g e n e ra tio n , th ree, fo u r or ev en  m ore sm all rings or loops, 
4  to  5 /л in  d iam eter, e x h ib itin g  a very in ten siv e  cho linesterase a c tiv ity  appeared  
in  g ro u p s (Figs. 20, 21). T h e y  were often  lo c a te d  in  th e  neighbourhood, or in 
th e  v e ry  te rr ito ry  o f  g ra n u la r  enzymic a c tiv i ty  o f th e  destroyed  en d  p la te s  
(F ig . 20). Som ew hat la te r  th e  rings jo ined, fo rm in g  p rim itiv e , n on -segm en ta ted , 
su b n e u ra l appara tu ses w ith  a  very  in tensive  en zy m ic  ac tiv ity , resem bling  th e  
s im p le  appara tuses d e sc r ib e d  b y  G e r e b t z o f f  in  young anim als [8].

D i s c u s s io n

T he p resen t e x p e rim e n ts  indicate th a t  th e  cholinesterase a c tiv ity  o f th e  
m y o n e u ra l junction  p e rs is ts  fo r a long tim e a f te r  th e  nervous s tru c tu re  o f th e  
te lo d e n d rio n  had b een  d e s tro y e d . This h a d  b een  assum ed  on th e  basis o f b io 
ch em ica l analysis [2, 3, 7 , 12] and  has b een  e s tab lish ed  prev iously  in  h isto - 
ch em ica l investiga tions p e rfo rm ed  by  m eans o f th e  n ap h ty lace ta te  tech n iq u e  
[1 5 ]. I n  addition , th e  p re s e n t  findings in d ic a te  t h a t  th e  s tru c tu re  ex h ib iting  

en zy m ic  ac tiv ity , N a c h m a n s o h s ’s so-called « p o st-sy n ap tic  m em brane»  [13 ], 
su ffe rs  g radual d e s tru c tio n  a f te r  denervation . T h e  process of th is  g radua l d e s tru c 
t io n , w hich could n o t b e  d em o n stra ted  by  th e  n a p h ty la c e ta te  tech n iq u e , may 
be  d iv id ed  into the  s tag es  o f  hyp erseg m en ta tio n , frag m en ta tio n  and  g ran u la tio n .

A s s ta ted  by  V u l p i a n  a n d  P h i l i p p e a u x  as e a r ly  as 1863, th e  d en e rv a ted  
s t r ia te d  muscle co n trac ts  on  s tim u la tion  of i ts  v a so d ila to r  nerve [17]. C onsidering 
t h a t  th is  effec^ is en h an ced  b y  eserine and ab o lish ed  b y  atrop ine , i t  was supposed 
t h a t  i t  is re la ted  to  a lte ra tio n s  in  the  ace ty lcho line-cho linesterase  sy s tem  o f 
th e  d en e rv a ted  end  p la te . S ince biochem ical d e te rm in a tio n s  d id  n o t rev ea l a 
co n sid e rab le  loss of ch o lin este rase  ac tiv ity  in  d e n e rv a te d  m uscles, in  a recen t 
p a p e r  [ 2 ] .  BROOKS h o ld s  th e  opinion th a t  cho lin este rase  a c tiv ity  h as  no 
ro le  in  th e  phenom enon. H ow ever, in view  o f th e  above described cy tochem ical 
c h a n g e s  in  the  d e n e rv a te d  subneural p la te s , som e correlation  n o t d e tec tab le  
b y  su m m ativ e  b iochem ica l m ethods seem s to  e x is t betw een  cholinesterase 
a c t iv i ty  and  Y ulp ian -phenom enon .

A s m entioned ab o v e , degenerating  n e rv e  fib res exh ib ited  cho linesterase 
a c t iv i ty ,  while sound n e rv e  fib res did no t r e a c t to  th iocho line. I t  is w ell know n 
t h a t  b y  biochem ical m e th o d s  cholinesterase a c t iv i ty  has been  revealed  in  sound 
m y e lin a te d  nerve fibres [16, 18 ]. This enzym ic a c tiv i ty  m ay be d em o n stra ted  
also  b y  m eans of h is to ch em ica l m ethods, i f  lipo id -so lub le  su b stra te s  (n a p h ty l
a c e ta te  [5], in d o x y lace ta te ) pene tra ting  th e  m y e lin  sh ea th  are em ployed.*

♦ U npublished  re su lts  f ro m  o u r laboratory .
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Fig. 22. C holinesterase a c t iv ity  in  m o to r end  p lates o f a  sound  m uscle . N erve fib res do n o t re a c t. 
M agn. X 100. Fig. 23. C holinesterase  a c tiv ity  in a d en erv a ted  m uscle. 28 th  p o sto p e ra tiv e  d ay . 

N erve fib res show  cholinesterase  ac tiv ity . M agn. x  100. F ig. 24. As Fig. 23 ;
32nd posto p era tiv e  day . M agn. XlOO

A cetylcholine, a com pound insoluble in  lipo id , does n o t p e n e tra te  th e  sound 
m yelin  shea th , hence no  enzym ic ac tiv ity  m ay  be d e te c te d  b y  its  use . W hen , 
how ever, the  fibre d eg en era tes  th e  d es tru c ted  m yelin  sh e a th  becom es p erm eab le  
fo r ace ty lth iocholine, re su ltin g  in  th e  s ta in in g  o f d eg en era tin g  n e rv e  fibres.

T he question  m ay  a rise  w heth er th e  ch o linesterase  reac tio n  in  d eg enera ting  
nerve  fibres is co rre la ted  w ith  a hypo th e tica l increase  in  th e ir  enzym ic a c tiv ity . 
On th e  basis of b iochem ical investiga tions in d ica tin g  th a t  th e  pseudo-cholin
esterase  ac tiv ity  of d eg enera ting  nerve fibres rem ains u n a lte red  while th e ir  tru e  
cholinesterase a c tiv ity  decreases [16], th e  h y p o th esis  m ay  be re jec ted .

As i t  has been  s ta te d  on th e  basis o f our p rev ious in v estiga tions [6], th e  
cholinesterase a c tiv ity  o f th e  sensory  end ap p a ra tu se s  is also bound  to  a s tru c tu re  
in d ep en d en t of th e  te rm in a l a rborisa tion  o f th e  senso ry  nerve  fibres. I t  could 
be estab lished  th a t  these  «pre-synap iic  m em branes» re ta in  th e ir  enzym ic a c tiv ity  
even w hen th e ir  nerve fibres h ad  been degenera ted . T hus th e  b eh av io u r of the 
d e n e rv a te d  m otor end  p la te  is analogous to  th a t  o f  th e  d en e rv a ted  recep to r 
a p p a ra tu s .

T he cholinesterase a c tiv ity  of reg en era tin g  m o to r en d p la te s  will be  d iscu ss
ed in  a following p ap er. I t  is, how ever, p resu m ed  th a t  a co rrelation  ex ists 
be tw een  th e  cho linesterase a c tiv ity  of th e  d eg en era tin g  an d  reg en era tin g  n eu ra l 
p la te s . I t  seem s obvious th a t  th e  ac tiv ity  o f th e  d eg en era tin g  end p la te s  m ay  
influence th e  d irec tion  o f  th e  regenerating  nerve  fibres.
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W e are  in deb ted  to  P ro f. A . G e l l e r t  for his in te re s t  in  th e  w ork  an d  h is c o n s ta n t encour
a g e m e n t,  to  D r. S. J .  H o l t  (L o n d o n ) a n d  to  D r. К . B . A U G U S T IN S S O N  (S tockholm ) fo r supplying 
th e  ace ty lth io ch o lin e  iod ide u se d  in  th e  investig a tio n s, an d  to  u n d e rg ra d u a te  I .  S c h n e i d e r  
fo r  te c h n ic a l  assistance.

Sum m ary

T h e  h istochem ical m e th o d s  fo r d em o n s tra tin g  cho linesterase  a c t iv ity  in  m o to r end p lates 
h a v e  b e e n  com pared an d  th e  c h a ra c te ris tic  differences be tw een  th e  p ic tu res  o b ta in e d  b y  th e  
n a p h ty la c e ta te ,  indox y lace ta te  a n d  ace ty lth iocho line  m eth o d s have  been described  an d  discussed. 
T h e  b e h a v io u r  of d en erv a ted  su b n e u ra l ap p ara tu ses  o f th e  r a t  has been  in v e s tig a te d  h istochem ic- 
a lly  b y  m eans of th e  a ce ty lth io ch o lin e  tech n iq u e . In  ag reem en t w ith  our p rev io u s fin d in g s i t  has 
b e e n  fo u n d  th a t  th e  ch o linesterase  a c t iv ity  o f th e  su b n e u ra l ap p ara tu ses p e rs is ts  fo r 180 days 
a f te r  d e n erv a tio n . The cy to ch em ica l changes in  th e  s tru c tu re  exh ib itin g  cho linesterase  a c tiv ity  
o c c u r  in  th re e  stages, w ith  h y p e rseg m e n ta tio n , frag m e n ta tio n , resp . g ra n u la tio n  o f th e  d en erv a ted  
s u b n e u ra l  ap para tuses.
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Д Е Й С Т В И Е  Д Е Н Е Р В А Ц И И  Н А  А К Т И В Н О С Т Ь  Х О Л И Н Е С Т Е Р А З Ы  
Д В И Г А Т Е Л Ь Н Ы Х  П Л А С Т И Н О К

Д Ь .  Ш А В А И  и Б .  Ч И Л Л И К

Авторы сравнивают методики, основанные на применении нафтилацетата, индоксил- 
ацетата и тиохолина, служащие для микроскопического выявления холинестеразной 
активности двигательных пластинок. Они исследовали на крысах при помощи тиохоли- 
новой методики поведение субневральных аппаратов в связи с денервацией и устано
вили в полном согласии со своими прежними исследованиями, что активность холин- 
естеразы субневральных пластинок сохраняется еще в течение 180 дней после денервации. 
При этом, обладающая ферментативной активностью структура подвергается цитохими
ческим изменениям (гиперсегментация, фрагментация, грануляризация).
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E IN F L U S S  D E R  D E N E R V A T IO N  A U F  D IE  C H O L IN E S T E R A S E A K T IV IT Ä T  
D E R  M O T O R ISC H E N  E N D P L A T T E N

G y . SÁVAY u n d  B. CsiLLIK

E s w erden die zum  m ikroskopischen  N achw eis der C h o lin este raseak tiv itä t de r m oto rischen  
E n d p la t te n  d ienenden  N a p h th y la c e ta t- , In d o x y lac e ta t-  u n d  T hiocholin-M ethoden verg lichen . 
M it d e r  Thiocholin-M ethode w ird  das V erh alten  der subn eu ra len  A p p a ra te  v o n  R a tte n  im  
Z u sam m en h an g  m it d e r D en erv a tio n  u n te rsu c h t. Im  E ink lang  m it ih ren  frü h eren  U n te rsu ch u n g en  
s te lle n  die A u to ren  fest, dass die C h o lin e ste raseak tiv itä t de r subneuralen  E n d p la t te n  noch 
180 T ag e  n ach  der D en erva tion  w e ite r fo r tb e s te h t. D abei w ird  die eine en zym atische  A k tiv itä t  
au fw eisende  S tru k tu r  zy tochem ischen  V eränderungen  u n terw o rfen  (H y p e rseg m en ta tio n , F ra g 
m e n ta tio n , G ranularisa tion).

D r. G yula SÁVAY 
D r. B e rta lan  CsiLLIK

Szeged, K ossu th  L . s. u . 40. H u n g ary
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