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A Note on the Mechanism of the MARCHI Reaction in Degenerat ing Myelin 

Since i ts  concep t ion  ~, t he  MARCHI m e t h o d  has  been  ex- 
t ens ive ly  used to  inves t iga te  the  organiza t iona l  a n a t o m y  
of ne rve  t r a c t s  w i th in  t he  cen t ra l  a n d  per iphera l  ne rvous  
sys tems .  In  spi te  of t he  specif ic i ty  of t he  MARCHI reac t ion  
in degenera t ing  myelin,  the  f r equen t  occurrence  of MARCHI 
a r t i f ac t  has  o f t en  in t roduced  a degree  of u n c e r t a i n t y  in to  
f indings  based  upon  the  use of th is  s ta in ing  procedure*,  ~. 
I t  is surpris ing,  therefore ,  t h a t  the re  have  been  only  a few 
repor t s  which  deal  w i th  t he  MARCHI reac t ion  in ne rvous  
t issue *-~ and  which  thus  p rov ide  d a t a  necessary  to  achieve 
a r educ t ion  in th is  ar t i fac t .  Severa l  of these  r epor t s  n-s have  
been  conce rned  wi th  t he  r eac t ion  of the  c o n s t i t u e n t s  of 
no rma l  and  degene ra t ing  myel in  wi th  o smium t e t rox ide  
and  po t a s s ium ch lora te  as ut i l ized in the  SWANK-DAVEN- 
PORT modi f ica t ion  of t h e  MARCHI m e t h o d  9. O s m i u m  
t e t rox ide  and  p o t a s s i u m  chlora te  compr ise  t he  essent ia l  
c o m p o n e n t s  of t he  SWANK-DAVENPORT solution,  the  

s ta in ing  reagen t  used in th is  modif icat ion.  W i t h  th is  solu- 
t ion  the  a m o u n t  of a r t i fac t  associa ted  wi th  the  t r ad i t iona l  
MARCHI m e t h o d  employ ing  o s m i u m  t e t r o x i d e  and  po tas -  
s ium d i c h r o m a t e  is subs t an t i a l l y  reduced.  F r o m  these  
s tudies  6-~ i t  has  been  conc luded  t h a t  b o t h  osmium t e t rox ide  
a n d  po t a s s ium chlora te  are  soluble in normal ,  hydroph i l i c  
myelin,  whereas  o smium t e t rox ide  alone is soluble in de- 
genera t ing ,  h y d r o p h o b i c  myel in ;  t h a t  the  specif ic i ty  of 
t he  MARCHI reac t ion  wi th in  ne rvous  t issue is due  to  t h e  
reduc t ion  of o s mi u m (VIII)  to  o s mi u m (IV) preferen t ia l ly  
by  u n s a t u r a t e d  b o n d s  in degene ra t ing  myel in ;  and  t h a t  
w i th in  no rma l  myel in ,  t h e  r educ t ion  of o smium (VIII)  to  
o smium (IV) is b locked by  chlorate .  In  t he  p r e s en t  r epo r t  
t he  va l id i ty  of these  conclusions is t e s t ed  by  in t roduc ing  
Tr i ton  X 100 (alkyl p h e n o x y  p o l y e t h o x y  ethanol)10 in to  
the  SWANK-DAvENPORT solution.  Tr i ton  X 100 is a non-  
ionic w e t t i n g  agen t  which,  w h e n  a d d e d  to  th is  solut ion,  
will a l low norma l ly  insoluble  po t a s s ium ch lora te  free 
access to  t he  cons t i t uen t s  of degenera t ing  myel in .  

E a c h  of 20 ra ts  was  anes the t i z ed  wi th  sod ium pen to -  
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barb i t a l  and  its lef t  sciat ic  nerve  t r a n s e c t e d  a t  t he  mid-  
f emur  level. The ra ts  were  sacrif iced 9-14 days  pos t -  
opera t ive ly  wi th  overdoses  of p e n t o b a r b i t a l  and  per fused  

Distal segments of sciatic nerves 14 days after nerve transections. 
The nerve segments were treated by (A) the SWANK-DAvENPORT 
solution alone, (B) the SWANK-DAVENPORT solution preceded by 
Triton X 100, and (C) the SVCANK-DAVENPORT solution together with 
Triton X 100. The MARCm reaction is present in nerves (A) and (B), 
but is essentially blocked in nerve (C). Note that perineurial adipose 
cells have been stained. × 70. 
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i n t r a - a o r t i c a l l y  w i t h  phys io log ica l  sa l ine  fol lowed b y  10% 
formal in .  A d e g e n e r a t i n g  d i s ta l  s e g m e n t  f rom each  t r ans -  
ec ted  n e r v e  as well  as a s e g m e n t  f rom t he  n o r m a l  sciat ic  
n e r v e  of each  of 3 e x p e r i m e n t a l  r a t s  were  f ixed for 3-5  
d a y s  in 10% fo rma l in  a n d  s u b s e q u e n t l y  t r e a t e d  b y  one  of 
t h e  fol lowing m e t h o d s :  (1) E i g h t  of t h e  d e g e n e r a t i n g  ne rves  
a n d  t h e  3 n o r m a I  n e r v e s  were  i m m e r s e d  in t he  S~VANK- 
DAVENPORT so lu t ion  9 for 11 days ;  (2) 4 of t he  d e g e n e r a t i n g  
ne rves  were t r e a t e d  w i t h  0 .1% T r i t o n  X 1 0 0  for 5 days .  
These  s e g m e n t s  were  washed  for 48 h in t he  r u n n i n g  t a p  
a n d  t h e n  i m m e r s e d  in t h e  SWANK-DAVENPORT so lu t ion  for 
11 days ;  a n d  (3) 8 of t he  d e g e n e r a t i n g  ne rves  were i m m e r -  
sed in a r e a g e n t  cons i s t ing  of 0 .1% T r i t o n  X 100 a n d  t h e  
SWANK-DAVENPORT so lu t ion  for  11 days.  All of these  
spec imens  were  t h e n  e m b e d d e d  in cel loidin n a n d  sec t ioned  
l o n g i t u d i n a l l y  a t  50 p. 

W i t h  t he  SWANK-DAVENPORTmodificationof theMARCHI 
m e t h o d  9 t h e  no rma l ,  u n d e g e n e r a t e d  sc ia t ic  ne rves  con- 
t a i n e d  a sma l l  q u a n t i t y  of MARCHI a r t i f a c t ;  w he r ea s  9 -14  
d a y s  a f t e r  sc ia t ic  n e r v e  t r a n s e c t i o n  t h e  f r a g m e n t s  a n d  
beads  of d e g e n e r a t i n g  m y e l i n  in  t h e  d i s ta l  s e g m e n t  of peri-  
p h e r a l  n e r v e  were, as desc r ibed  b y  o t h e r  workers  12,13, 
h igh ly  MARCHI r eac t i ve  (F igure  A). W h e n  t r e a t e d  s imul-  
t a n e o u s l y  w i t h  T r i t o n  X 100 a n d  t h e  S'~VANK-DAVENPORT 
so lu t ion  9, t he  MARCHI r eac t i on  in f ibers  of t he  degene ra t -  
ing s e g m e n t s  was  essen t ia l ly  b locked  (Figure  C). T he  pre-  
t r e a t m e n t  of d e g e n e r a t i n g  s e g m e n t s  w i t h  T r i t o n  X 1 0 0  
fai led to  p r e v e n t  t he  MARCm r e a c t i o n  as  s u b s e q u e n t l y  
p r o d u c e d  b y  t h e  SW~ANK-DAVENPORT so lu t ion  (Figure  ]3), 
a n d  t h u s  i t  m a y  be  conc luded  t h a t  t h e  suppress ive  ac t ion  
of T r i t o n  X 100 (Figure  C) is n o t  p r i m a r i l y  due  to t he  re- 
m o v a l  of MARCHI r eac t ive  c o n s t i t u e n t s  f rom d e g e n e r a t i n g  
myel in .  

T h e  f ind ing  f rom th i s  r e p o r t  s u p p o r t s  o t h e r  conc lus ions  
conce rn ing  t h e  m e c h a n i s m  of t he  MARCHI r eac t i on  in de- 

g e n e r a t i n g  mye l in  e-8. Th i s  f ind ing  sugges t s  t h a t  t he  de-  
m o n s t r a t e d  supp re s s ion  of t h e  MARCH! r eac t ion  b y  T r i t o n  
X 100 (compare  F igures  A a n d  C) resu l t s  f rom the  solubi l-  
i ty  w i t h i n  t he  f r a g m e n t s  a n d  beads  of d e g e n e r a t i n g  m y e l i n  
of n o r m a l l y  inso luble  p o t a s s i u m  ch lo ra t e  ~4. 

Zusammen/assung. B e h a n d e l t  m a n  degener i e rendes  
Myel in  gleichzei t ig  m i t d e r  SWANK-DAVENPORT-L6sung 
u n d  T r i t o n  X 100, so wird die MARCViI-Reaktion, die ge- 
w6hn l i ch  d u r c h  die SWANK-DAVENPORT-L6sung ausge l6s t  
wird, im  wesen t l i chen  v e r h i n d e r t .  Dies s t i m m t  m i t  fr i ihe- 
r en  B e f u n d e n  i iberein.  Das  E r g e b n i s  d e u t e t  d a r a u f  hin,  
dass  diese V e r h i n d e r u n g  d u r c h  T r i t o n  X 100 aus  de r  L6s- 
l i chke i t  des  no rma le rwe i se  un l6s l i chen  K a l i u m c h l o r a t s  in 
degene r i e r endem Myel in  resul t ie r t .  
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M i t o s e s  in  the  A d r e n a l  M e d u l l a r y  Cel l s  

The  a d r e n a l  m e d u l l a r y  cells h a v e  been  cons idered  post -  
m i to t i c  i r revers ib le  cells (LEBLOND a n d  WALKER 1) on  t he  
bas is  of t h e i r  or ig in  f rom s y m p a t o g o n i c  cells (POLL2). 

Mitoses  h a v e  been  d e m o n s t r a t e d  d u r i n g  t h e  f i rs t  per iod  
of life in t h e  r a t  (JACKSON ~, MITCHELL4), in  t h e  h a m s t e r  
(ITo6), in  t h e  r a b b i t  (CouPLAND 6) whereas  in  a d u l t  ani-  
mals  no  m i t o t i c  a c t i v i t y  ha s  been  shown.  

I n  t h e  r a t  mi toses  a re  a b s e n t  a f t e r  60 d a y s  of life 
(JACKSON 3, MITCHELL4), in  t h e  a d u l t  c a t  mi toses  are  r a re  
(BENNETT 7) a n d  in t h e  h a m s t e r  ' occur  in n e a r l y  all s tages  
un t i l  t h e  age of 200 days '  (IToS). MACKAY a n d  MACKAY 8 
do  n o t  r e p o r t  a n y  increase  of t h e  vo l um es  of a d r e n a l  me-  
du l l a  of r a t s  a f t e r  m o n o e p i n e p h r e c t o m y .  I n  h o m o -  a n d  
e te ro  t r a n s p l a n t s  of a d r e n a l  t i ssues  in  t he  a n t e r i o r  c h a m b e r  
of t h e  eye, COUPLANO 6 obse rved  sec re to ry  ac t iv i ty ,  b u t  no 
mi to t i c  f igures.  Mitoses  of t h e  g r anu l e  c o n t a i n i n g  cells c an  
r a r e l y  b e  found  in p h a e o c r o m o c y t o m a s .  

MESSIER a n d  LEBLOND 9 a n d  VIOLA-MAGN110 d e m o n -  
s t r a f e d  a n  i n c o r p o r a t i o n  of H 3 - t h y m i d i n e  in t h e  a d r e n a l  
m e d u l l a r y  cells of a d u l t  ra t ,  wich m i g h t  sugges t  a p remi -  
t o t i c  s y n t h e s i s  of DNA.  

T h e  a im  of t h e  p r e s e n t  i n v e s t i g a t i o n  is to  c lar i fy  t h e  
p r o b l e m  of t he  p resence  of m i t o t i c  a c t i v i t y  in a d r e n a l  
m e d u l l a r y  cells of t he  a d u l t  ra t .  T he  resu l t s  o b t a i n e d  seem 
to be  conclus ive .  

A lb ino  r a t s  of I ta l ico  a n d  V¢istar  s t r a i n s  h a v e  been  used. 
T h r e e  I t a l i co  a n d  ~vVistar r a t s  60-80  d a y s  old a n d  3 I ta l ico  

1 yea r  old were kil led by  s t u n n i n g  a t  18.00; 12 I ta l ico  a n d  
12 W i s t a r  r a t s  60-80  days  old were i n j ec t ed  i.p. w i t h  col- 
ch ic ine  [0.1 mI/100 g body  we igh t  of a so lu t ion  c o n t a i n i n g  
10 m g  of colchic ine  (Merck) in 1 ml of e t h a n o l  80% a n d  9 m l  
of d is t i l led  wate r ]  3 h before  sacrifice.  T h e  a n i m a l s  were 
killed in g roups  of 3 a t  03.00, 09.00, 12.00 and  18.00. The  
ad rena l  g l ands  were qu ick ly  f ixed e i t h e r  in e thano l -c lo ro -  
fo rm-ace t i c  acid so lu t ion  (6/3/1 V/V) for  3 h or  in po ta s -  
s ium b i c h r o m a t e  5% a n d  fo rmol  10%,  in a c e t a t e  buf fe r  
p H  5.8 for 12 h, in  o rde r  to  i den t i fy  t he  c h r o m a f f i n  cells. 
Serial  sec t ions  were  cu t  a t  5 / ,  t h i cknes s  a n d  s t a i ned  w i t h  
h e m a t o x i l i n  a n d  eosin.  E a c h  sec t ion  was  a c c u r a t e l y  scan-  
ned  u n d e r  t h e  microscope  a t  a m a g n i f i c a t i o n  of X 1000. 
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