
E A R L Y  S T A G E S  OF E X P E R I M E N T A L  A L L E R G I C  P O L Y N E U R I T I S  

PATHOMORPHOLOGICAL AND IMMUNOLOGICAL CHARACTERISTICS 

O .  A.  K a r a s i k  a n d  V.  F .  M e l n i k o v a  UDC616.833-002-{>31.14-02:616.056.3-0~2.9-036.4 

Few a t tempts  have been made to stud~" e.~,,perimental a l lergic  polyneurtt is  (EAP) [1-3], and no s y s -  
t emat ic  in-,-estigations have been made of the ea r ly  stages of this ~ s e a s e .  Yet the study of the e a r l y e o u r s e  
of E.~P m~" give a c l e a r e r  idea of the o rder  of development of ~ e  pathological p roce s s  and the re la t ion-  
ships between the morphological  and immunological  changes.  

The object  of this investigation was to make a combined morphological  and immunological  study of 
the ear ly  s tages  of EAP at different  t imes  ~ t e r  immunization.  

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

Ex-periments were  ca r r i ed  out on 32 female  rabbi ts  weighing 2,0-2.5 kg. EAP was produced by 
in t r ade rma l  injection of homologous nerve  t i ssue  together  ~i th Freund 's  s t imula tor  into the paw [1-3]. 
I~dring the next 20 days observat ions  were  maintained daily on the animals '  condition. Every  3-5 days 
blood s amp le s  were  ~ e n  and the antibodies to homologous per iphera l  ne~ ' e  t issue were  de termined by 
means of the complement  fixation react ion  (CFR) in the cold. Microscopic examinations were  made of 
the spinal g a ~ l i a  and the gangl~a of the crania l  nerves  together  v,-ith their  roots ,  the nerve  trunks,  and 
some s)Tnpathetic ganglia. Demyelirdzation was studied by the method of Marchi and Kulchitsky, and the 
inflammatoD" react ion  by var ious  commonly used histological methcds and by Nissl~s method. 

E X P E R I M E N T A L  R E S U L T S  

The e a r l i e s t  changes were  found in the medullated f ibers  oi the sensory  g~.nglia, and to a l e s s e r  
degree  in t,heir roots ,  in the fo rm of a periaxonal  p roces s  ~ i ~  disintegration of the myel in into f l n e g r a n -  
ules .  In cont ras t  to Wallerian degeneration, the disintegration f rom the ver~" beginning was of a finely 
granular  cha rac t e r ,  and the products  of disintegrat ion very soon {at the end of the p rodromal  pe~od  and 
d,~-ing the f i r s t  24 h of the disease) began to be impregnated with.osmium. Initially the la rge  and smal l  
granules  were  bro~'n in color  a f te r  impregnation,  but many were  black even a~ th~s stage.  According to 
some observa t ions ,  impregnat ion of the granules  of myelin degenerat ion with osmium to give a black color  
indicates the format ion  of choles terol  e s t e r s  in them. These  changes reached the i r  maximum a f t e r3 -4  
days.  

F r o m  the 9th to the 12th day a f t e r  immunization six rabbi ts  were  sacr i f iced.  These  animals  had no 
signs of the d i sease  oz visible morphological  ,.hanges, and antibodies against  per iphera l  nerve  t i ssue  were  

Between the 13th and 15th day lC rabbits were sacrif iced. Four of them had no signs of polyneur l t i~ 
but microscopica l ly  a marked  f ine ly  granular  disintegrat ion of the myelin was observed in three  animals  
of this group. Pcr iaxonal  changes in the myelin were  usually found only in cer ta in  spinal ganglia, and they 
were  absent f rom the root and nerve t runks.  The degenerated myelin had the appearance  of la rge  and 
small  gran=les  of different shape,  mainly  black and brown in color .  In three  an imals  of this group low 
t i te rs  of antiboddes against  pe r iphera l  nerve  t issue ( 1 : 1 0 - 1 : 2 0 )  were  found, and a t i te r  of 1 :80  wa~fotmd 
in only one rabbit .  The remaining s ix  rabbi t s  by this t ime had developed symptoms of pGlyneuritis of 
~ - i c d  i~.tensity. All the animals  of this group, including those autopsied on the f i r s t  day of the disease,  
showed c l e a r  morphological  changes in the fo rm of granular  degeneration, the products  of which were  
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Fig. I. Marked disintegration of myelin in the 
nerve fibers of a cervical ganglion of the spinal 
cord of a rabbit with {he appearance of large and 
small black granules. Taken on the 1st day of 
the disease from a rabbit with severe symptoms 
of polyneuritis and a high ~ter of antibodies in 
the serum (1 : 80). Marchi's method. M~nifica- 
tion 240. 
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Fig. 2. Slight granular degeneration of myelin in a 
thoracic spinal ganglion of a rabbit ~th slight sym- 
ptoms of pol~euritis, High titer of antibodies in 
the serum (1:80). Marchi's method. Magnification 
240, 

mostly impregnated brown and black (Fig. I). Antibodies against nerve tissue were found in the serum of 
all six rabbits in t i ters  of 1 : 1 0 - 1 : 8 0 ,  regardless  of the severi ty of the disease.  

In later periods (from the 16th to the 20th days after immunization) 16 rabbits were sacrLflr SIx 
animals cf this group had no symptoms of polyneuritls. Morphological changes were found in only one of. 
these rabbits and severe, advanced degencration was found only in one ganglion in the hnnbo-sacralportlo~ 
Antibodies against nerve tissue were found in high titers in five rabbits of this group and in a titer of 1:20 
in only one rabbit. Of the remaining 10 sick rabbits, 7 developed severe polyneurltis. Morphological 
examinalLion of three of these animals, autopsied during the first day of the disease, despite the lateon~t 
(16th-20th day after immunization), modcrate ~early w changes were found (Fig. 2). In the remaining 7 rabbits, 
autopsled on the 2nd-Sth day of the disease, despite differences in the severity of the clinical manifestation, 
advanced morphological changes were found in the nerve fibers. The pro4ucts of granular degeneration 



Fig. 3. 
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T i t e r  of antibodies tn se rum 
of rabbi ts  immunized ~i th homologous 
nerve t issue.  1) Rabbits  developing 
disease;  2) rabbi ts  not developing 
d isease .  

were  impregnated with osmium and appeared gray,  fomvdag ova~ 
and romld c lus te r s  in the bodies of the macrophages ,  and s o m e -  
t imes macrophages  were  ar ranged around the vesse l s .  In the 
blood of all the animals  of tht~ group antibodies against  p e r i p h e r ~  
nerve t issue reached high t i te rs .  

!t is  c lear  f rom the changes descr ibed in the ear ly  period 
of development of EAP in32  rabbi ts  that a cor re la t ion  existed 
between the s eve r i t y  of the d isease  and the morphological  changes 
in the per iphera l  nervous sys tem.  However, no relat ionship,  
however  close, could be observed between the symptoms  of the 
d isease  and the morphological  changes, on the one hand, and the 
dynamics of the inc rease  in the t i t e r s  of the antibodies, which 
appeared af ter  the 9 th - l l t h  day and increased  in all the rabbi ts  
subsequently.  Because  of this, the intensity of t~he serologica l  
changes was compared  at t imes  optimal  for  the development  of 
the d isease  (16th-20th day af ter  immunization) in five rabbi ts  
with no symptoms  of the d isease  and in five rabbi t s  with s eve re  
clinical and morpho!o~ca l  manifestat ions of potvneuri t is .  It  
is  c l ea r  f rom Fig. 3 that maximal  antibody format ion  in all the 
rabbi t s  took place on the 16th-19th day af ter  immunization,  but 
the mean t i te rs  of antibodies were  higher in the rabbi ts  developing 
the d isease  than in those with no symptoms  of polyneur i t ies .  This  

still  does not indicate a pathogenetie role  of the antibodies d i scovered  against  per iphera l  nerve  t i ssue  in 
the development of E.LP, but it dqes suggest  that they never the less  play some pa r t  in the development  of 
the pathological p roce s s .  

1 .  
O 

3. 

L I T E R A T U R E  C I T E D  

Yu. M. Zhabotinsldt and L. M. Khai, Arkh. Pat . ,  No. 5, 19 (1964). 
G. Kerst ing and E. Pette,  Dtseh. Z. Nervenheik.,  Bd. 179 S. 333 (1959). 
B. H. Waksman and R. D. Adams, J .  Exp. Meal., 102 (1955), p. 213o 

34 


