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Leukocyte migration inhibition by a brain 
tissue antigen and electroencephalography 

in uncomplicated measles
By
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(R eceived  J a n u a ry  7, 1976)

I n  11 p a tie n ts  w ith  u n com plica ted  m easles a n d  in  10 co n tro l p a tie n ts  
w ith  a cu te  en te r itis , e lec troencepha log raphy  a n d  leu k o cy te  m ig ra tio n  
in h ib itio n  te s t  u sing  basic  m y eh n  p ro te in  as an tig e n  w ere ca rr ied  o u t. 
T here w ere n o  EEG ab n o rm alitie s  an d  no  m ig ra tio n  in h ib itio n  in  th e  contro l 
g roup . L eu k o cy te  m ig ra tio n  inh ib itio n  w as observed  in  9 m easles p a tie n ts ; 
am ong  these  5 h a d  s lig h t o r m o d era te  EEG ab n o rm alitie s . I t  is suggested  
th a t  EEG abno rm alitie s  h av e  th e  sam e patho log ica l b ack g ro u n d  in  uncom pli­
ca te d  m easles a s  in  m easles encephalitis.

In cases of uncomplicated measles 
EEG changes are often observed [1, 
2, 3, 4, 5, 7, 9, 10, 11, 13], though the 
pathological processes eliciting these 
EEG-abnormalities are far from being 
understood. In a previous study [8] 
we have shown by the leukocyte mi­
gration inhibition (LMI) technique 
that a cellular reactivity to brain tis­
sue antigens could be found in a high 
percentage of patients with measles 
encephalitis. This reactivity usually 
disappeared after clinical recovery, 
but persisted when EEG-changes were 
still present. These observations have 
made us to examine uncomplicated 
measles cases in order to study wheth­
er autoimmune processes were in­
volved in the pathogenesis of this 
clinically inapparent cerebral disor­
der associated with measles.

M a t e r i a l s  a n d  M e t h o d s

Patients. Tw o g ro u p s o f  h o sp ita lized  
p a tie n ts  w ere te s te d . T he  f i rs t g ro u p  com ­
p rising  ten , 4 to  12 y e a rs  o ld  ch ild ren  w ith  
acu te  en te r itis , se rved  a s  co n tro l. The 
second g ro u p  co n sis ted  o f  e leven , 4 to  12 
y ea rs  old p a tie n ts  w ith  u n co m p lica ted  
m easles. N e ith e r o f  th e  p a tie n ts  h a d  h ad  
a n y  neuro log ical d isease n o r  d id  th e y  
d isp lay  a n y  c lin ica l sign  o f  a  n e rv o u s  sy s­
tem  disease d u rin g  th e i r  s ta y  a t  th e  h o s­
p ita l. E E G -trac in g s  a n d  L M I te s t  w ere 
carried  o u t on th e  sam e d ay . P a t ie n ts  o f 
th e  co n tro l g ro u p  w ere te s te d  on  one o cca­
sion each . M easles p a tie n ts  w ere ex am in ed  
tw ice, viz. on  th e  1st o r 2nd  a n d  on  th e  7 th  
o r  8 th  d a y  a f te r  th e  o n se t o f  ra sh .

Electroencephalography w as ca rr ied  o u t 
b y  an  A lv a r R e e g a -V III  ty p e  p o rta b le  
encephalog raph . F if te e n  e lec tro d es w ere 
app lied  to  th e  fro n to p o la r , p re c e n tra l, 
c en tra l, p a rie ta l, o cc ip ita l a n d  th e  th ree  
tem p o ra l a reas . B ip o la r co n v en tio n a l leads 
w ere used . T he tim e  c o n s ta n t w as 0.3 sec,
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p a p e r  speeds were 15 a n d  30 m m  p e r  sec. 
U n d e r  favourab le  co n d itio n s a  th re e  m in  
h y p e rv e n ti la t io n  was ap p lied . T h e  re c o rd ­
in g s  w ere  analyzed v isua lly .

L M I  tests were carried  o u t  b y  th e  m e th ­
o d  d e sc rib ed  by  S0bokg  a n d  B e n d ix e n  
[1 2 ] . B asic  m yelin  p ro te in  (B M P ) p rep a red  
f ro m  h u m a n  b ra in  b y  th e  m e th o d  of 
K i e s  [6 ] w as used as a n  a n tig e n , a t  a  
c o n c e n tra tio n  o f 100 /tg/'ml in  th e  te s t 
c h a m b e rs . M igration in d ices  (M I) w ere 
c a lc u la te d  as described p re v io u s ly  [8]. 
M I-s  less th a n  0.8 m e a n t s ig n if ic a n t in h i­
b i t io n  w hen  evalua ted  w ith  S tu d e n t’s t- 
t e s t  a n d  w ere therefo re  c o n s id e red  “ posi­
t i v e ”  th ro u g h o u t th e  s tu d y .

R e s u l t s

All the control patients had a nor­
mal EEG. Of the 11 measles patients, 
5 had an abnormal EEG in the acute 
phase of the disease, showing slight or

moderate background activity slow­
down (Figs. 1, 2). There were no focal 
alterations, but in two patients uni­
lateral slow-down predominated. In 
one case slightly sharp theta group 
could be seen in the left central area. 
In the convalescent period, 3 of these 
5 patients still displayed slight EEG 
changes.

LMI values are presented in Fig. 3. 
Each patient of the control group had 
a normal MI value. Of the 11 measles 
patients 7 in the acute phase and 5 in 
the convalescent phase had a MI of 
less than 0.8. Only three patients were 
positive both in the acute and in the 
convalescent phase, so we found 9 
patients altogether who had a positive 
LMI test at least once throughout 
the study. EEG changes and LMI

I. II.
F i g . 1. E E G  in u n co m p lica ted  m easles. В. I . 5 year-o ld  g irl. I . :  1st d ay  a f te r  o nse t o f 
r a s h . P o ly rhy thm ic  th e ta  w a v e s  w ith  7 — 8/sec a lp h a  periods. S lig h t diffuse slow -dow n. 
I I :  8 th  day  a fte r onse t o f  ra s h . B ackg round  a c tiv ity  con sis tin g  o f a lp h a  w aves. N orm al

E E G
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1 sec I. II.
F i g . 2. E E G  in  uncom plica ted  m easles F . K . 8 y ea r-o ld  boy. I : 1st d a y  a f te r  o n se t o f 
ra sh . D iffuse slow  b ack g ro u n d  a c tiv ity  w ith  2 — 3 cps d e lta  periods. M o d e ra te  diffuse 
fu n c tio n a l d is tu rb an ce . I I . :  7 th  d ay  a f te r  o n se t o f  ra sh . Mixed a lp h a - th e ta  b ack g ro u n d  

a c tiv ity . T h e ta  g roups p re sen t a ll over th e  b ra in . S light diffuse slow -dow n

F ig . 3. Leukocyte m igration indices by basic m ye lin  pro te in  and E E G  p o sitiv ity  in  acute 
enteritis (controls) and  in  uncom plicated m easles. Sym bols: D o ts in d ic a te  M i-v a lu es  
w ith  E E G  ab n o rm a lity ; circles in d ica te  M I-v a lu es w ith  norm al E E G  a t  th e  tim e  of

te s tin g
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positivity showed a fairly good cor­
relation; every patient with an EEG 
abnormality was LMI positive at least 
once during the disease. In 4 patients 
with LMI positivity no EEG changes 
could, however, be registered either 
in the acute phase or during conva­
lescence.

D i s c u s s i o n

In accordance with other authors 
[2, 3, 4, 7, 13] we found EEG abnor­
malities in about one half of our 
patients with uncomplicated measles. 
It is of theoretical and practical inter­
est to know whether the CNS dis­
turbances thus detected developed 
on the same pathological basis as 
does a clinically apparent encepha­
litis. The EEG supplies scanty infor­
mation in this respect since different 
pathological conditions can lead to the 
same EEG changes. It is more pro­
mising to approach the problem by 
considering the EEG together with 
the LMI test. A positive LMI test 
means that the patient’s leukocytes 
are hypersensitive to myelin sub­
stances. For the sensitization to take 
place, myelin has to be released as a 
consequence to myelin sheath injury. 
Thus LMI positivity, i.e. inhibition of 
LM by BMP, can be regarded as 
evidence of a certain type of nervous 
tissue damage.

In a previous study we found that 
EEG abnormality and LMI positivity 
were closely related in patients with 
measles encephalitis [8] and the same 
relation was observed in the present 
study for measles without encephali­
tis. Thus, myelin destruction seems

to have an important role in the al­
terations detected by EEG, and cere­
bral damage in uncomplicated mea­
sles is probably more frequent than 
can be detected by EEG with the 
usual leads, since we found four pa­
tients with a normal EEG but with a 
positive LMI test.

EEG abnormalities are less pro­
nounced and less persistent in measles 
without than with encephalitis. LMI 
positivity was also less persistent in 
uncomplicated measles than in mea­
sles encephalitis [8]. Besides, some 
authors [9, 10, 11] found similar 
though less marked abnormalities of 
the CSF in uncomplicated measles 
than in measles encephalitis. On the 
bases of these observations it may be 
suggested that pathological processes 
in the nervous system differ quanti­
tatively in measles encephalitis and 
uncomplicated measles though the 
development of clinically apparent 
encephalitis may well be due to some 
additional pathogenetic factors.
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