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The charac te r i s t ic  features of head injuries associated with experimental  a l lergic  en- 
cephalomyelit is  in guinea pigs are  severe  and widespread areas  of brain damage marked 
by intense per ivascu la r  cell proliferat ion and demyelinization in the region of the t r au -  
matic focus and also at a distance from it. 

The c o u r s e  of a brain injury af ter  t rauma of measured  intensity depends not only on the magnitude 
and charac te r  of the t rauma but also on the state of immunologic sensitivity of the victim to nerve t issue 
antigens [1, 2l. It is therefore  interest ing to study the features  distinguishing the course  of head injuries 
accompanying demyelinizing conditions of the nervous system, which are  charac ter ized  by the development 
of increased sensit ivity to bra in  antigens [3]. 

In the investigation descr ibed below the course  of head injuries in experimental  a l lergic  encephalo- 
myel i t is  (EAE) was studied. 

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

Experiments  were ca r r i ed  out on 30 male guinea pigs weighing 350-450 g. In the experiments  of 
ser ies  I a head injury was inflicted (2 x 1.5 x 1.5 mm in extent) on 20 guinea pigs by means of a probe, under 
s ter i le  conditions, on the 10th-12-day after  production of EAE by means of a single in t radermal  injection 
of monkey brain homogenate with Freund ' s  adjuvant in a dose of 0.1 ml per  animal. 

In the experiments of ser ies  H a s imi lar  brain wound was produced in 5 guinea pigs sensit ized in t ra-  
dermal ly  with heterologous tes t icular  t issue with F reund ' s  adjuvant. In ser ies  III a head injury was in- 
flicted on intact guinea pigs. The animals were decapitated 24-48 h, and 3-4 and 5-7 days after brain in- 
jury. Paraff in sections stained with hematoxyl in-eosin and by the methods of Nissl,  Feulgen, and Brachet  
were used for  histological investigation; control  sections were incubated with desoxyribonuclease and with 
r ibonuclease.  

EXPERIMENTAL RESULTS 

The brain injury inflicted on the animals extended through all layers of the cortex and subjacent white 

matter, but in most cases it did not damage the wall of the lateral ventricle. 

In specifically sensit ized animals (experiments of ser ies  I) typical features of EAE were observed in 
the form of multiple foci of  infiltration by hist iocytes and lymphocytes and corresponding foci of demyelin-  
ization, per ivascu la r  in their  localization and occurr ing mainly in the white mat ter ,  together  with signs of 
meningitis,  ependymitis,  and choroiditis.  
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Fig. 1. Brain lesion around site of t r auma in a guinea pig with EAE (a) and in a control  guinea 
pig (b). Hematoxylin-eosin,  40 • 

Fig.  2. Polymorphic cellular  composit ion (a) of per ivascu la r  
infiltration (b) and of demyelinization (c) in perifocal  region 
of t rauma.  Niss l ' s  (a and b) and Spie lmeyer ' s  staining meth-  
ods, 400 • 

At the stage of 24-48 h after brain t rauma to the specifically sensit ized animals, i.e., in the stage of 
necros is  of brain  t issues ,  marked edema was observed in the per i focal  region, with a fine honeycombed 
s t ruc ture  in the gray mat te r  and a coarse  honeycombed s t ruc ture  in the white. The per ivascu la r  and pe r i -  
cel lular  spaces were g ross ly  dilated. Many of the cavities of the honeycomb in the white mat te r  contained 
homogeneous spheres  formed by acute necros is  of medullated f ibers .  The nerve  cells in the perifocal  r e -  
gion were in a state of ischemie degeneration. The injured nerve cells were surrounded by as t roeytes ,  
mierogl iocytes ,  and polymorphs;  pseudoneuronophagy and t rue neuronophagy were observed.  The vesse ls  
in the per i foeal  region were dilated and congested.  Stasis was present  in many ar te r io les ,  capi l lar ies ,  and 
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Fig. 3. Reaction of choriod plexus and ependyma 
close to site of t rauma in a guinea pig with EAE 
(a), a guinea pig sensit ized with tes t icu lar  homo-  
genate (b), and an intact guinea pig (c). Niss l ' s  
method, 60 • (a and b), 100 • (c). 

venules.  Often the leukocytes,  mainly monocytes,  
were a r ranged  around the per iphery of the lumen. 

After 5-7 days, i.e., at the stage of e l imina-  
tion of breakdown products and of initial organiza-  
tion of the defect in the brain substance, very  in- 
tensive prol i ferat ion of cells was observed,  not only 
in the per i focal  region but also at a considerable 
distance f rom it (Fig. 1). No c lear  line of demarca -  
tion could be detected between the t raumat ic  focus 
and the adjacent brain  t issue,  for the cell p ro l i fe ra -  
tion extended for  a considerable distance in the form 
of bands and islets  with a mainly per ivascu la r  lo- 
calization. This p rocess  affected the gray  and white 
mat ter ,  but it was more  marked ir~ the latter,  spread-  
ing along the entire centrum semiovale and pe r i -  
ventr icular  region. The infiltrating cells were 
highly polymorphic in composition, including many 
glial cells, lymphocytes,  and his t iocytes ,  and fewer 
granulocytes  and neutrophils,  the latter being in a 
state of karyor rhex is  (Fig. 2a). In the oligoden- 
droglia drainage forms of cells and, less often, 
shrinking of the cells were observed.  The m i c r o -  
glia was in a state of marked hypert rophy and p ro -  
liferation. The cell nuclei were enlarged in volume 
and somet imes  curved in shape; somet imes p ro jec t -  
ing p rocesses  of cytoplasm could be seen. The num- 
ber  of cells showed a sharp increase .  Foci  of de-  
myelinizat ion in the white mat te r  of the brain co r -  
responded to the per ivascu la r  zones of infiltration 
(Fig. 2b, c). Many nerve cells in the cor t ical  gray 
mat te r  in the perifocal  region were in a state of 
ischemic or severe  Niss l ' s  degeneration, and 
shrunken neurons and ghost cells could be seen. 

In a few cases neurons in a state of karyor rhexis  were visible. The impress ion was gained that the per i -  
focal  region had been sown with the seeds of nuclear  destruct ion on account of both gliat cells and leuko- 
cytes,  on the one hand, and of nerve ceils on the other.  

The meninges,  ependyma, and choroid  plexus close to the region of injury were infiltrated with lympho- 
cytes .  In most  cases  the choroid plexus was in close contact with the ependyma facing the t raumatic  focus 
(Fig. 3a). Cells infiltrating the choroid plexus were seen to be invading the adjacent white mat te r  and the 
cells of the ependyma and subependymal layer  were  prol iferat ing intensively. The signs of meningitis,  
ependymitis,  andehoroiditis,  typical of EAE, were much more  marked on the side of the injured hemi-  
sphere (Fig. la). 

In the experiments of ser ies  II on nonspecifically sensit ized animals,  the changes due to head injury 
were much less conspicuous after  24-48 h than in the specifically sensit ized animals of ser ies  I. By the 
5th-7th day the region of t r auma in these animals was bounded by a narrow b a r r i e r  of granulocytes ,  glial 
cells,  and components of the vesse l  wall. Foci of per ivaseu la r  infiltration and of demyelinization were  not 
present  in the perifocal  region. Cellular prol iferat ion was only modera te  in intensity and was limited to 
the perifocal  region, not spreading beyond its borders  (Fig. 3b). 

A s imi lar  picture at the stage of necros is ,  elimination of breakdown products,  and initial organization 
of the brain  substance also was present  in the intact guinea pigs of control  group III after  brain injury (Figs. 
lb  and 3c). 

It must  be emphasized that adhesion of the choroid plexus to the ependyma of the ventr ic le  facing the 
t raumat ic  focus, which evidently ref lects  the protective,  b a r r i e r  function of the choroid plexus, was ob- 
served after  bra in  injury in both the intact and the sensit ized animals.  However, the intensity of this process  
was greates t  in the specifically sensit ized animals (Fig. 3). 
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The facts descr ibed above can be summed up in the statement that brain injury associated with EAE 
has a number  of charac te r i s t i c  distinguishing features  due to the presence  of a demyelinizing lesion of the 
nervous sys tem in these animals.  The morphological  disturbances following brain injury in animals with 
EAE consist  of changes in nerve  and glial cells,  a leukocytie response,  and diapedetic hemorrhages  in the 
stage of necros i s .  The charac te r i s t i c  feature distinguishing brain t r auma at the stage of elimination of the 
breakdown products and of initial organization of the defect in the brain substance is intensive per ivaseu la r  
cel lular  infiltration, proliferat ion,  and demyelinization in the perifocal  region of the t raumatic  focus and 
also at a considerable  distance away from it. 
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