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Inject ion of pur i f ied  mye l in  obtained f r o m  the bovine sc ia t ic  ne rve  by d i f ferent ia l  centr i fugat ion and 
centr i fugat ion in a s uc ro s e  densi ty  gradient ,  mixed with F reund ' s  adjuvant, caused the development  of ex-  
pe r imen ta l  a l l e rg ic  polyneur i t i s  in rabbi t s  in m o r e  than 90% of ca ses .  In thei r  cha rac t e r ,  sever i ty ,  and 
topography,  the morpho log ica l  changes w e r e  bas ica l ly  s i m i l a r  to those  developing a f t e r  inject ion of a s u s -  
pension of ne rve  trunk t i s sues .  The a l l e rgen  respons ib le  for  development  of the polyneur i t i s  was shown to be  
p r e sen t  in myel in .  The axoplasm and o ther  connec t ive - t i s sue  components of the ne rve  trunk do not play an 
essen t i a l  ro le  in the development  of per iaxona l  demyel inizat ion.  

Expe r imen ta l  a l l e rg ic  polyneur i t i s  (EAP) is usual ly  produced by i n t r ade rma l  or  subcutaneous in jec-  
tion of homologous and he tero logous  ne rve  trunk t i s sues .  The la t ter ,  however ,  a r e  cons iderably  conta-  
minated  by axop lasm and connec t ive - t i s sue  s t ruc tu r e s ,  which m a y  compl ica te  the morpholog ica l  p ic ture  ob-  
se rved .  The p rob lem of the extent  to which the pa thomorphologica l  changes in EAP produced  by  pur i f ied  
myel in  and by whole ne rve  trunk t i s sue  a r e  s i m i l a r  or  different  is t he re fo re  one of cons iderable  impor tance .  

E X P E R I M E N T A L  M E T H O D  

EAP was caused by  inject ion of a mye l in  f rac t ion  obtained f r o m  the bovine sc ia t i c  ne rve  by di f ferent ia l  
centr i fugat ion and centr i fugat ion in a s u c r o s e  densi ty gradient .  The high level  of pur i f ica t ion of this myel in  
f rac t ion  f r o m  contaminat ionby other  subcel lu lar  pa r t i c l e s  was ver i f ied  enzymological ly  and conf i rmed under 
the e lec t ron  mic roscopw (Fig. la ) .  

Since the p r o c e s s  of obtaining pur i f ied  myel in  f rom nerve  trunks is not f ami l i a r  and p r e s e n t s  cer ta in  
difficulit ies,  a few technical  detai ls  of this p rocedure  wi l lbe  given. Thebovine sc ia t ic  nerve  was f reed  f r o m  
fat  and connective t i ssue and twice minced  on a f reez ing  m i c r o t o m e  to obtaine a homogeneous m a s s .  The 
myel in  was isolated by a modif icat ion of the method used by  Cuzner and co -worke r s  [2] in the cold at 4 ~ A 
weighed sample  of minced  t i s sue  was homogenized  in 0.32 M suc rose  solution (made up in 0.01 M t r i s - b u f f e r  
pH 7.2-7.4) in the p ropor t ion  of 1 g/10 ml  in a knife homogen ize r  for  10 rain. The resu l t ing  homogenate  was 
t r a n s f e r r e d  to centr ifuge tubes, carefu l ly  balanced,  and centr ifuged at 1000 g for  10 rain. The res idue  was 
d iscarded  and the supernatant  again centr i fuged in a type MSE r e f r i ge r a t i on  centr i fuge at 13,600 g for  30 
min .  The superna tant  a f te r  this second centr ifugation was discarded,  and the res idues  f rom all the tubes 
were  pooled and suspended in a glass  homogenize r  in 0.32 M suc rose  solution in a ra t io  of 1 : 5, based  on 
the initial  weight of the t i s sues .  This suspens ion was poured  as a l ayer  above 0.8 M suc rose  solution in the 
ra t io  of 1:1 and centr i fuged at 20,000 g for  1 h. A thick, opaque l ayer  of myel in  was fo rmed  at the boundary 
between the 0.8 M and 0.32 M suc rose  solution; the myel in  was carefu l ly  withdrawn by a pipet ,  a iming to 
take up as l i t t le suc rose  as poss ib le  into it. A sample  was taken f rom this f rac t ion  for  e l e c t r o n - m i c r o s c o p i c  
invest igation.  The resu l t ing  f rac t ion  of suspended myel in  was diluted 1:10 with cold physiological  sal ine and 
placed in an ice bath for  20 rain, a f te r  which it was centr ifuged at 20,000 g for  40 rain. The prec ip i ta te  of 
pur i f ied mye l in  thus obtained was used in the exper imen t s .  

According to r epo r t s  in the l i t e ra tu re ,  myel in  is usual ly  prec ip i ta ted  in dist i l led water ,  because  a hy-  
potonic med ium l ibera tes  it  m o r e  read i ly  f r o m  contaminating m e m b r a n o u s  s t ruc tu r e s .  However ,  our 
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Fig. 1. Laminar  s t ruc tu res  of myel in  isolated f rom bovine 
sciat ic  nerve  (a), 8000 • osmiophil ic  granules of f ragmented 
myel in  in s ac ra l  s ensory  ganglion of spinal cord (b) in differnt  
s tages of lysis  (Marchi, x 120); c) collection of epithelioid 
cells  c losely  connected with a blood vesse l  wall in the ganglion 
nodosum of the vagus nerve  (Nissl, 500 x). 

observations showed that precipitation with physiological saline also yields an adequately purified fraction, 
and also gives a denser residue which can more easily be collected, thereby reducing the loss of myelin 
during its isolation. Investigations definitely showed that quantity of myelin obtained from fresh nerves was 
constantly higher than that isolated from frozen nerves, in agreement with the observations of O'Brien and 
co-workers [7]. 

Experiments were carried out on 43 male rabbits weighing 2.5-3 kg. Various doses of the neuritis- 
inducing mixture prepared from moist myelin and Freund's adjuvant were injected intradermally into ~he 
plantar pads of all four limbs. The animals received 2, 4, 8, 12, 16, or 22 mg myelin estimated as dry 
weight. The technique of inoculation with the allergen has been fully described elsewhere [I]. Material for 
histological examination was fixed in 10% neutral formalin, 96 ~ alcohol, Orth -Mueller fluid, or 80 ~ alcohol 
with acetic acid~ and embedded incelloidin. Histological sections were stained by the Marchi and Nissl 
methods, and with hematoxylin-eosin, and impregnated by the Cajal-Favorskii method. All principal divi- 
sions of the peripheral and some parts of the central nervous system were investigated. Animals were 
sacrificed at various times: a few days before development of the disease, soon after appearance of the first 
signs of polyneuritis, and between the ist and 97th day of the disease. 

EXPERIMENTAL RESULTS 

After a single injection of allergenic mixture containing 4-22 mg dry myelin together with Freund's 
adjuvant, signs of polyneuritis appeared in more than 90% of the animals: lowering of muscle tone and paresis 
of the hind limbs or all four limbs, together with weakening or complete disappearance of tendon reflexes. 
If the dose of myelin used was from twice to three times greater than the minimal effective dose (4 rag), a 
disease of about the same severity developed as when the minimal dose was given. Injection of a large dose 
of myelin led to the development of the disease in a more acute form. 
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Severe periaxonal changes in medullated fibers were found in the animals developing the disease in 
the sensory (spinal and Gasserian ganglia, ganglia nodosa) and sympathetic (superior cervical and stellate 
ganglia, ganglia of the celiac plexus) ganglia. Postmortem examination of rabbits a few hours after ap- 
pearance of signs of the disease revealed advanced and widespread fragmentation of the myelin. From the 
very  beginning this was seen as tiny granules impregnated black with osmium, but during the next 3-4 days 
it began to become paler  and more  grayish in color (Fig. lb). The tiniest granules became dust-like in ap- 
pearance.  

The periaxaonal disease constantly caused marked proliferation and hypertrophy of the Schwann cells, 
whose cytoplasm contained most of the osmiophilic granules. From the 5th-6th day of the disease, myelin 
breakdown products were ingested also by hematogenous macrophages, in which they persis ted for a long 
time and continued to be impregnated with osmium. In many periaxonal changes were found in most nerve 
fibers of the sensory ganglia. The changes were part icularly marked and constant in the Gasserian ganglia 
and ganglia nodosa. Periaxonal changes in the spinal ganglia were essentially indistinguishable from those 
taking place in the Gasserian ganglion and ganglion nodosum, but they were usually less severe.  

Soon after the beginning of myelin fragmentation, an inflammatory reaction developed in the affected 
parts  of the peripheral  nervous system, increasing in severity gradually but fairly rapidly. In the f i rs t  2-3 
days of the disease it was manifested pr imar i ly  by infiltration of the walls of the thin blood vessels and sur-  
rounding zones with lymphocytes and monocytes; a less marked infiltration with these cells also extended 
throughout the s t roma of the ganglia. In some animals, at a ra ther  later  stage, epithelioid cells began to 
predominate among the collections of inflammatory cells, in which they were arranged in several  rows 
around the blood vessels ,  and closely connected with their walls (Fig. 1). Despite the marked periaxonal 
and inflammatory changes, no severe  disturbances were observed in the nerve cells of the sensory and a 
autonomic ganglia, and at the height of development of the inflammation, only the initial signs of hyperchro-  
matosis of the nucleus and moderate chromatolysis, usually revers ible  in character,  could be observed in 
them. 

Comparison of the inflammatory reaction and the periaxonal changes showed that during the first few 
hours of development of polyneuritis, when severe myelin fragmentation occurred from the very beginning, 
the inflammatory infiltration was very slight indegree or absent altogether, becoming of significant inten- 
sity only at the height of the pathological process. Even with marked development of periaxonal and inflam- 
matory changes, these two processes did not necessarily coincide topographically. Whereas the periaxonal 
disease was most marked at the point of ramification of intraganglionic nerve fibers, the inflammatory infil- 

tration was most marked near the nerve cells of the ganglion. 

The purified myelin fraction isolated from the bovine sciatic nerve produced a definite picture of ex- 
perimental allergic polyneuritis in a higher percentage of cases (over 90%) than the neuritis-inducing sus- 
pension of whole nerve trunks (60-70%). In their character, severity, and topography, however, the morpho- 
logical changes arising after injection of purified myelin were basically indistinguishable from those arising 

after injection of a suspension of nerve trunk tissues. 

The results of the present investigation show that the allergen responsible for development of poly- 
neuritis is present in myelin. This is in full agreement with results obtained by workers [4, 6] who ob- 
tained purified myelin by differential centrifugation from the central nervous system and used it to produce 
an allergic encephalomyelitis. Immunomorphological investigations in encephalomyelitis also confirmed the 

localization of an encephalitogenic allergen in myelin [3, 5, 8]. 

Comparison of the results obtained in this investigation with those published previously, relating to 
injection of purified nerve trunks with adjuvant shows that the presence of axoplasm and connective-tissue 
components of the nerve trunk as impurities does not play an essential role in the development of periaxonal 

demyelinization. 
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