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In tro d u c tio n

T he d iscovery  o f  th e  fine s tru c tu re  o f m yelin  sh ea th s  o f v e r te b ra te  nerve 
fib res  is one o f th e  m o st fasc in a tin g  c h ap te rs  o f u p -to -d a te  u ltra s tru c tu ra l 
re sea rch  w ork. As e a r ly  as 1849, E h r e n b e r g  described  th e  s tro n g  double 
re fra c tio n  of the  s h e a th  o f “ double co n to u red  nerve  f ib re s” , i.e . m yelinated  
n e rv e  fib res [9]. P o la riz a tio n  op tica l analysis  revealed  th a t  th e  m yelin  sh ea th  
co n sis ted  of co n cen tr ica l layers of p ro te in  lam ellae , assoc ia ted  w ith  lipid 
m olecules a rranged  in  a ra d ia l d irec tion  [7]. Som e y ea rs  la te r  F. S ch m it t , in tro ­
d u c in g  th e  sm all-ang le  X -ra y  re frac tio n  m eth o d  as an  u l t r a s t ru c tu ra l  research  
too l in b iology, suggested  th a t  the p e rio d ic ity  of th e  co n cen trica l protein 
lam ellae  m easu red  170 — 180 Â [8]. This a ssu m p tio n  based  on h is to -p h y sica l 
m e th o d s has been co n firm ed  b y  electron m icroscopical in v e s tig a tio n s . In  1954, 
B e t t y  Ge r e n  [3] succeeded  in d e m o n s tra tin g  th a t  th e  pecu lia r concen trica l 
s tru c tu re  of the  m yelin  sh e a th  is a re su lt o f a he lico idal w in d in g  u p  of the  
S chw ann  cell m em b ran e  env elop ing  th e  nerve  fib re  d u rin g  o n to g en e tic  develop­
m e n t. A ccord ing  to  R o b e r t s o n  [5], th e  “ m e sa x o n ” , i.e. th e  co nnective  
S chw ann  cell m em b ran e  o f  m yelin  sh ea th  lam ellae , m ay  also be fo u n d  in  the  
a d u l t  s ta te . A ccord ing  to  th e  u p -to -d a te  v iew , th e  180 Â th ic k  concen trica l 
(or, even m ore, h e lico ida l) lam ella r u n its  a re  b isec ted  (F e r n a n d e z -Moran  
an d  F i n e a n  [2]) b y  fu r th e r  e lec tron-dense  lay e rs . T he in te rsp a c e s  a re  filled 
o u t w ith  a ligh t m a te r ia l  w hich , accord ing  to  S j ö s t r a n d  and  o th e r  a u th o ritie s , 
is o f  a lip id  c h a ra c te r , w hile th e  e lec tron-dense  layers consist o f p ro te in s  [1].

C onsidering t h a t  th e  m yelin sh e a th  is form ed o f th e  Schw ann cell surface 
m em b ran e , the  180 Á  p e rio d ic ity  co rresponds to  a d u p lica ted  cell m em b ran e . 
A ccord ing  to  R o b e r t s o n , th e  cell su rface  m em b ran e  consists o f a 75 Á th ick  
“ u n it  m em b ran e”  [6], assoc ia ted  w ith  an e x te rn a l po ly sacch arid e  lay e r of 
v a ry in g  th ickness, resp o n sib le  for th e  30 Â d ifference betw een  2 X  75 A and 
180 Â  (“ difference fa c to r” ). The “ u n it m e m b ra n e ”  consists e ssen tia lly  of 
a b im o lecu la r sm ectic  le a fle t of lip ids, w ith  th e ir  p o la r g roups o rie n te d  tow ards 
b o th  ex trem itie s  o f  th e  m em b ran e , w here th e y  jo in  an  e x te rn a l an d  in te rn a l 
p ro te in  lay e r; th e  th ic k n e ss  o f these  p ro te in  layers is a b o u t 10 Â — w hich 
co rresp o n d s ex ac tly  to  th e  th ickness of an  a lp h ah e lix  ( P a u l i n g  an d  C o r e y ) .
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T he th ic k n e s s  of th e  p o ly sacch a rid e  gel associa ted  w ith  th e  e x te rn a l p ro te in  
la y e r  v a r ie s  from  cell to  cell; in  th e  oocyte, i t  m a y  be  as th ic k  as 1 /г (zona 
p e llu c id a ) . A ccord ingly , in v e s tig a tio n  of th e  u l tra s t ru c tu re  o f m yelin  sh e a th  
m ig h t sh ed  new  ligh t on th e  b io lo g ica l p roperties o f  th e  cell surface m em b ran e .

F e r n a n d e z - M o r a n  a n d  F i n e a n  seem  to  h a v e  been  th e  f ir s t  to  observe  
th e  se rio u s  e lectron  m icroscop ic  a lte ra tio n s  o f th e  u l tra s tru c tu re  o f  m yelin  
s h e a th  in  consequence o f  freez in g  [2]. In d e p e n d e n tly  o f these  a u th o rs  we 
h av e  succeeded  in d e m o n s tra tin g  th a t  freezing w ith  d ry  ice re su lts  in  a d i­
m in u tio n  o f  th e  b irefringence  show n  by  th e  m yelin  sh e a th . Som e d e ta ils  o f o u r 
in v e s tig a tio n s  have been p u b lish e d  prev iously  [10]. In  th e  p re sen t p a p e r th e  
u l t r a s t ru c tu ra l  changes due  to  freezing  as a consequence  o f a lte ra tio n s  in th e  
d y n a m ic  s ta te  of th e  m o lecu la r m em b ran e  s tru c tu re  will be d iscussed .

M ateria l and m ethods

T h e  sc ia tic  nerve of a to ta l  o f  85 a lb ino  ra ts  was used . T he basic  ex p erim e n t, co n sis tin g  
of th e  d e te rm in a tio n  of th e  r e ta rd a t io n  va lues of a nerve  f ib re  p o p u la tio n  w as p e rfo rm ed  
as fo llow s.

T h e  r a t  was killed by  d e c a p ita tio n  an d  the  sc iatic  ne rv e  w as rem oved  (in som e e x p eri­
m e n ts , lis te d  below, th e  an im als w ere  n o t  killed b u t a n ae sth es ia  w as in d u ced  b y  in tra p e rito -  
n e a lly  in je c te d  u re th an ). A 5 m m  long  piece of the  nerve  w as excised  in  physio logical saline- 
a n d  th e  n e rv e  fib res were co m p le te ly  iso la ted  by  m eans o f fin e  steel needles u n d e r a  s te reo ­
m ic ro sco p e . A cover-glass w as p u t  u p o n  th e  p rep ara tio n  a n d  i t  w as b ro u g h t u n d e r th e  p o la ri­
z a t io n  m icroscope  equ ipped  w ith  a  A/4 S e n a rm o n t ty p e  m ica p la te  co m p en sa to r an d  an  o c u la r  
m ic ro m e te r . T he re ta rd a tio n  v a lu es o f a t  lea s t 30 nerve f ib res  w ere d e te rm in ed . T hese  m an i­
p u la t io n s  w ere com pleted in 10 m in u te s . T he re ta rd a tio n  v a lu es w ere p lo tte d  ag a in s t th e  th ic k ­
ness o f  th e  nerve  fib res in a c o o rd in a te  sy s tem , th u s  c o n s tru c tin g  a g rap h  ch ara c te riz in g  th e  
r e ta r d a t io n  of th e  nerve fib re  p o p u la tio n  in v es tig a ted . T he steep n ess o f th is  cu rve  w as expressed  
as th e  ta n g e n t  of the  angle b e tw een  ab sc issa  and regression  cu rve. In m ost cases th is  cu rv e  
w as c o rre c te d  in  o rder to  o b ta in  a  s t r a ig h t  line in s tead  of th e  p a rab o lo id  re su lta n t.

F re e z in g  of nerve fib res was p e rfo rm ed  in  vitro or in  vivo. F reezing  in  vitro  was carried  o u t 
on th e  ta b le  of the  freezing m ic ro to m e . F reezing in  vivo  w as p e rfo rm ed  u n d e r a n ae s th es ia , 
e m b e d d in g  th e  carefully  iso la ted  sc ia tic  nerve  am ong sm all pieces o f d ry  ice.

R esults

I .  Correlation between th ickness o f  nerve fib re s  a n d  retardation

A s a ru le , th ic k e r n e rv e  fib res  ex h ib it a h ig h e r degree of re ta rd a tio n  
th a n  th in n e r  ones. T his is consp icu o u s from  F ig . 1, rep re se n tin g  one of th e  
se ria l d e te rm in a tio n s . T h is ru le  is a s ta tis tic a l one, re su ltin g  in  a d e fin ite  
sp re a d in g  o f the  values. T he c u rv e  has a convex  fo rm  and  crosses th e  abscissa 
a t  th e  v a lu e  of 1.2 m icron . T h e  s teepness of th e  co rrec ted  regression  is tg  a =  
=  0 .82 . T h is value dep en d s u p o n  th e  age an d  size o f  th e  an im al and  v a rie s  
fro m  0.8  to  1.0. I t  is im p o r ta n t ,  therefo re , if  we w a n t to  com pare  values for 
d if fe re n t an im als, to  use a n im a ls  sim ilar in size an d  age.
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I I .  Effect o f  freezin g  on the retardation produced  by the m yelin sheath

R e ta rd a tio n  va lu es  o f iso la ted  nerve  fib re s  m o u n ted  in ph y sio lo g ica l 
saline or in  R in g er’s so lu tio n  were e s tim a te d  u n d e r  th e  po lariza tion  m icroscope . 
W ith o u t rem o v in g  th e  p re p a ra tio n , th e  w hole sam p le  was frozen b y  d ry  ice

Thickness 
in micra

Retardation

before after

freezing

8 24 i i
6 20 10
5.5 17 9
5.5 18 9

10 29 14
8.5 26 12
7 20 11
6.5 21 12
9.5 30 15
7 22 10
4 11 5

(rep laced  if  n ecessary  w ith  a new  su p p ly ) for 5 m in u te s . R e ta rd a tio n  o f  th e  
sam e nerv e  fib res  w as e s tim a te d  also a f te r  freez ing . T he values o b ta in e d  in 
th ese  ex p erim en ts  w ere as follows.

A ll th ese  e x p e rim e n ts  show  th a t  freezing  re su lte d  in  a m arked  d im in u tio n  
o f th e  r e ta rd a tio n . In  th e  follow ing, i t  w as a t te m p te d  to  com pare th e  r e t a r ­
d a tio n  values y ie lded  b y  th e  m yelin sh ea th s  o f n e rv e  fib res of th e  le f t a n d  the  
r ig h t sc ia tic  o f th e  sam e an im al w ith  th e  left n e rv e  in ta c t  and  th e  r ig h t  one 
frozen in  vitro , i.e. on th e  tab le  of th e  freezing  m icro to m e. The re su lts  o f  one
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o f  th e s e  ex p e rim en ts  m ay  be seen on F ig . 1. T h e  m arked  d ifference  betw een  
th e  reg re ss io n  angles suggests  th a t  th is  m e th o d  o f  com parison can be  used as 
a to o l o f  reco rd in g  th e  overa ll s itu a tio n  in  a n e rv e  tru n k . The d ifference betw een  
th e  tw o  d irec tio n a l ta n g e n ts  (0.82 an d  0.34, resp ec tiv e ly ) is h igh ly  s ig n ifican t.
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I I I .  The effect o f  freezin g  in  v ivo  on the ultrastructure o f  m yelin  sheath

F re e z in g  of th e  sc ia tic  nerve  w ith  d ry  ice in  vivo resu lted  in  a sim ilar 
d im in u tio n  o f th e  o p tica l a c tiv ity  of m y e lin  sh ea th s  as observed  in  vitro  
(F ig . 2). T h e  d irec tion  ta n g e n t of th e  r e ta rd a t io n  values of th e  p o p u la tio n  
o f  fro zen  n e rv e  fib res w as 0.4 — 0.55 in  te n  e x p e rim e n ts , w hereas th e  co rre sp o n d ­
in g  v a lu e s  w ere 0.80 —1.00 in  th e  n o rm al (c o n tra la te ra l)  sciatic  n e rv es .
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IV . Restitution o f  the optical activity  o f  the m yelin  sheaths after freezing

T he op tica l a c tiv ity  o f  th e  frozen n e rv e  fib res, if  excised and  k e p t  u n d er 
s te rile  cond itions for severa l h ou rs e ith e r  a t  room  te m p e ra tu re  or a t  37° C, 
rem ain ed  a t  th e  low values ch a rac te riz in g  frozen fib res. No signs o f  re s ti tu tio n  
o f  th e  o p tica l a c tiv ity  w ere observed .

On th e  o th e r h a n d , i f  th e  sciatic  nerve  w as frozen in  vivo  a n d  th e  w ound 
c losed , a slow re s titu tio n  o f th e  o rig inal (s trong) op tica l a c tiv ity  w as observed . 
On in v e s tig a tin g  scia tic  n e rv e  fib res  a t  d iffe ren t p o in ts  o f tim e  a f te r  freezing 
i t  w as found  th a t  th e  o rig in a l (norm al) b irefringence  w as a t ta in e d  about.

tga

8 h o u rs  a fte r  freezing (F ig . 3). In  F ig . 4 th e  d irec tio n a l ta n g e n ts  o f  th e  r e ta r ­
d a tio n  values o f nerve  fib re  p o p u la tio n s  are  d e m o n s tra te d , p lo tte d  a g a in s t th e  
tim e  in te rv a l a f te r  freezing (in hou rs). One h o u r a fte r  freezing p ra c tic a lly  no 
a lte ra tio n  could be seen ; a f te r  tw o an d  fo u r h o u rs, th e  b ire frin g en ce  was 
s lig h tly  enhanced , while e ig h t h ou rs a fte r  freezing th e  o p tica l a c t iv i ty  was 
n e a r ly  no rm al.

V. The effect o f  neurotom y on the restitution o f  the optical ac tiv ity  o f  myelin  
sheaths after freezing

A naesthesia  was in d u ced  in ra ts  b y  m eans o f in tra p e r ito n e a l u re th a n . 
T he le ft scia tic  nerve  w as exposed , frozen b y  m eans o f d ry  ice, an d  tran sec ted  
a t  th e  m iddle of the  frozen p a r t .  The w ound was closed and  th e  a n im a l killed 
a f te r  8 hou rs. T hree sam ples w ere in v e s tig a te d  u n d e r th e  p o la riz a tio n  m icro­
scope: A )  th e  p ro x im al p a r t  o f th e  frozen (and tra n se c te d ) le ft sc ia tic  n e rv e ; 
BJ th e  d is ta l p a r t  of th e  sam e n e rv e ; an d  C )  th e  c o n tra la te ra l n e rv e  (abso lu te  
co n tro l) .

T he p rox im al p a r t  o f  th e  frozen (and  tra n se c te d ) sc ia tic  e x h ib ite d  com ­
p le te  re s ti tu tio n . The d is ta l p a r t ,  how ever, did n o t show  an y  sign o f  re s ti tu tio n  
(T able  1).
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V I. The effect o f  a n o x ia  on the optical ac tiv ity  o f  m yelin  sheaths

F ollow ing  m edian  la p a ro to m y , the  le ft com m on  iliac a r te ry  w as lig a ted  
in  4  r a t s  an d  b o th  sc ia tic  n e rv e s  were frozen w ith  d ry  ice. 8 hours a f te r  th e  
o p e ra tio n  b o th  scia tic  n e rv e s  w ere in v es tig a ted  b y  p o la riza tio n . In  s trik in g  
c o n tr a s t  to  th e  r ig h t sc ia tic , th e  op tica l a c tiv ity  o f  th e  anox ic  le f t sc ia tic  nerve  
sh ow ed  th e  low values c h a ra c te r is tic  of frozen f ib re s , a lth o u g h  in th is  e x p e ri­
m e n t n o  tran sec tio n  w as p e rfo rm e d . The values fo r  th e  r ig h t sc ia tic  w ere, 0.95, 
0 .75 , 0 .8 , 0.86; those fo r th e  le f t  one, 0.4, 0.42, 0 .5 , 0.44. — See also F ig . 5.
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V II . The effect o f  neuro tom y on the restitu tion  o f  the optical activ ity  o f  
fro zen  nerve fibres at a d istance o f  more than one cm fro m  the site o f  the transection

T h e  le ft sciatic n e rv e  o f  4 r a ts  was tra n se c te d  a t  th e  m iddle o f th e  th ig h . 
B o th  ( le f t and  righ t) t ib ia l  n e rv e s  were exposed a t  th e  ank le  and  frozen w ith  
d ry  ice . 8 hours a fte r  freez in g  b o th  tib ia l n erv es  w ere in v es tig a ted .

B o th  nerves (co n tro l a n d  o p e ra ted  side) d isp la y e d  a sim ilar b irefringence  
(0.7, 0 .72 , 0.8 for th e  r ig h t ,  a n d  0.86, 0.7, 0.67, 0.75 for th e  le f t, tib ia l) , in d i­
c a tin g  a sim ilar degree o f  r e s t i tu t io n  in b o th  n o rm a l an d  tran sec ted  n erves.

D iscussion

A ccord ing  to  th e  ab o v e  re su lts , th e  degree o f  re ta rd a tio n  p roduced  by  
th e  m y e lin  sh ea th  is s t r ic t ly  p ro p o rtio n a l to  th e  th ick n ess  of th e  nerve  fib re . 
C o n sid e rin g  th a t  b ire frin g en ce  is a function  o f th e  subm icroscop ica l o rg an i­
z a tio n , th is  re su lt is in  good a g re e m e n t w ith  th e  f a c t  t h a t  in  th ic k e r n e rv e  fib res 
a th ic k e r  lay e r of su b m ic ro sco p ica lly  organized  m a te r ia l  (i.e. a th ic k e r m yelin  
sh e a th )  is ac tiv e  in p ro d u c in g  o p tica l phenom ena .
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T he fac t th a t  freez ing  resu lts  in a w ell-m arked  d im in u tio n  o f  op tical 
-ac tiv ity  is in all p ro b a b ili ty  a consequence o f th e  d isru p tio n  o f  th e  subm icro- 
scop ica l lam ellae o f th e  m yelin  sh ea th . As m en tio n ed  above, su ch  a d isrup tion  
has been  observed sev e ra l years ago b y  F e r n a n d e z -Mo ran  a n d  F i n e a n  in 
e le c tro n  m icrogram s o f frozen nerve  fib res. On th e  o th e r h a n d , b iochem ical 
in v e s tig a tio n s  suggest th a t  lipop ro te id s  are  v e ry  sensitive  to  d am ag e  caused 
by  co ld . O b serva tions o f  th is  k ind  were p u b lish ed  b y  L o velo ck  [4] an d  o ther 
a u th o rs . The d e s tru c tiv e  effect o f freezing w as also observed  in  o u r previous 
in v e s tig a tio n s  co ncern ing  th e  p o tassiu m  c o n te n t o f m y e lin a ted  n e rv e  fibres. 
O ne o f  us (B. Cs.) h as  show n th a t  freezing re su lts  in  serious a lte ra tio n s  o f the  
su b m icroscop ica l s t ru c tu re  on th e  p o s tsy n a p tic  m em brane .

In  ou r op in ion , co ld -induced  a lte ra tio n s  o f nerve  fib re  u l tra s t ru c tu re  are 
th e  basic  fac to rs re sp o n sib le  for th e  te m p o ra ry  co nduction  b lo ck ad e  in d u ced  by 
freezing , so often used  in  su rg ica l p rac tice . T he fa c t, how ever, t h a t  th e  re s to ­
ra tio n  o f  the  u l t r a s tru c tu ra l  o rgan iza tion  to o k  a considerab le  tim e  a fte r  the  
freezing , while co n d u c tio n  re tu rn e d  sooner, suggests  th a t  an in co m p le te  sub- 
m icroscopical o rg an iza tio n  is su ffic ien t for co n d u c tio n . T he q u es tio n  arises 
w h e th e r  or n o t fu n c tio n a l a lte ra tio n s  o f th e  n e rv e  fib res (e.g. su p ram ax im a l 
s tim u la tio n  and  sev era l d ru g s in d uc ing  local an aes th es ia ) re su lt  in changes 
o f  th e  sh e a th  u ltr a s tru c tu re .

T he difference is re m ark ab le  betw een  th e  re s ti tu tiv e  c a p a c ity  o f the  
p ro x im a l and  th e  d is ta l s tu m p s  o f a tra n se c te d  n e rv e . In  ou r f ir s t  ex p erim en ts  
th is  d ifference was a t t r ib u te d  to  n eu ro tro p h ism  [10]. A p p a re n tly , th e  prox im al 
s tu m p  w hich had  rem a in ed  in  a n eu ro tro p h ic  c o n ta c t w ith  th e  n e rv e  cells was 
on ly  cap ab le  of r e s t i tu t in g  th e  no rm al subm icroscop ica l s tru c tu re , w hile the 
d is ta l  s tu m p , iso la ted  from  th e  nerve cells, w as in e rt in th is  re sp e c t. Our 
p re se n t find ings, h ow ever, have  show n th a t  th is  assu m p tio n  w as in co rrec t. 
A nox ia  o f  th e  n erv e , like freezing, resu lts  in  a decrease o f b ire frin g en ce  o f the 
m yelin  sh ea th s . On th e  o th e r  h an d , ex p e rim en ts  carried  o u t on tran sec ted  
n e rv es  show  th a t  if  freezing  was perfo rm ed  a t  a m ore rem o te  p lace o f  th e  d is ta l 
s tu m p  th e  re s ti tu tiv e  c a p a c ity  o f th is n e u ro tro p h ic a lly  iso la ted  segm ent 
p ro v ed  to  be ju s t  th e  sam e as th a t  o f th e  e n tire ly  in ta c t  c o n tro l n e rv e . It 
seem s m ore p lausib le , th e re fo re , th a t  th e  d ifferences o b served  betw een  th e  
re s t i tu t iv e  cap ac ity  o f th e  p rox im al and  d is ta l s tu m p s  are  m ere ly  d u e  to  the 
in ju ry  o f  th e  blood vessels o f  th e  n erv e , w hich a re  know n to  ru n  p a ra lle l w ith 
th e  n e rv e  fib res w ith in  th e  nerv e  tru n k . T he m olecular o rg an iza tio n  o f the 
m yelin  sh ea th  ap p ears  to  be  a dynam ic one, d ep en d in g  on th e  b lood  supp ly  
o f  th e  n e rv e . The o th e r  m em b ran es possessing a m olecular o rg an iza tio n  sim ilar 
to  th a t  o f th e  u n it  m em b ran es  c o n s titu tin g  th e  m yelin  sh e a th  p ro b a b ly  suffer 
s im ila r a lte ra tio n s  a f te r  freezing  or anox ia .

A ccord ing  to  o u r re su lts , the  m yelin sh e a th  u ltra s tru c tu re  as revealed  
b y  th e  po lariza tio n  m e th o d  — is a sensitive  in d ic a to r  of th e  s ta te  o f  th e  nerve
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f ib re s . O n th e  o ther h a n d , o u r  f in d in g s suggest th e  m o lecu la r s tru c tu re  o f th e  
“ u n i t  m e m b ra n e ” to  be an  en e rg y -req u irin g  d y n am ic  s ta te , d ep en d en t on th e  
m e ta b o lism  of the cell. In  th is  respec t, th e  p re se n t o b se rva tions m ig h t be 
lo o k ed  u p o n  as model e x p e r im e n ts  concerning th e  b io logical capac ities o f th e  
cell m e m b ra n e . The answ ers to  several im p o r ta n t  questio n s concern ing  th e  
m o le c u la r  biology of th e  cell su rface  m em brane m ig h t be revealed  b y  m eans 
o f  s im ila r  m odel ex p erim en ts  perfo rm ed  on th e  m yelin  sh ea th .

SUM M ARY

F re e z in g  w ith  d ry  ice re s u l te d  in  a sign ifican t decrease  o f  th e  b ire frin g en ce  o f th e  
m y e lin  sh e a th .  The b irefringence  w a s  found  to  re tu rn  to  n o rm a l a f te r  sev era l h o u rs  if  th e  
n e rv e ’s b lo o d  supply  was in ta c t.  T h e  m olecu lar o rg an iza tio n  o f  th e  “ u n it  m em b ran e ”  is a  
d y n a m ic ,  energy-requ iring  s ta te .

Acknow ledgem ent. T he a u th o r s  a re  indeb ted  to  P rof. A. G e lle rt fo r his k in d  adv ice  a n d  
c r it ic ism  th ro u g h o u t th is w ork  as w e ll as to  K. Ju h á sz , M. G ab n a i an d  E. K iss for v a lu a b le  
te c h n ic a l assistance.
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D U R C H  N IE D R IG E  T E M P E R A T U R  V E R U R S A C H T E  S U B M IK R O S K O P IS C H E  
V E R Ä N D E R U N G E N  IN  D E R  U L T R A S T R U K T U R  D E R  M Y E L IN S C H E ID E

ILONA TOMITY und B. CSILLIK

G efrie ren  m it K o h len säu re sch n ee  ve ru rsach t eine s ig n ifik an te  A bnahm e der D o p p e l­
b re c h u n g  d e r M yelinscheide. D as M a ß  der norm alen  D o p p e lb rech u n g  k e h r t  in  vivo in  einigen 
S tu n d e n  z u rü ck , vorausgesetz t, d a ß  d ie  B lu tverso rgung  des N e rv en  in ta k t  b le ib t. D ie m ole­
k u la re  O rg an isa tio n  der “ u n it  m e m b ra n e ”  ist ein d y n am isch er, energ ieb ed ü rfen d er Z u stan d .

ВЫЗВАННЫЕ НИЗКОЙ ТЕМПЕРАТУРОЙ СУБМИКРОСКОПИЧЕСКИЕ 
ИЗМЕНЕНИЯ В УЛЬТРАСТРУКТУРЕ МИЕЛИНОВОЙ ОБОЛОЧКИ

И .  Т О М И Т И  и Б .  Ч И Л Л И К

Замораживание углекислотой приводит к достоверному понижению двойного 
преломления миелиновой оболочки. Нормальная степень двойного преломления in  v ivo  
возвращается за несколько часов, если кровоснабжение нерва интактное. Молекулярная 
организация так наз. « un it m e m b ra n e »  является динамическим, нуждающимся в энергии 
состоянием.

D r . I l o n a  T omity 
D r . ß .  Csillik

S zeged , A nató m ia i In té z e t ,  H u n g a ry
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