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It is proposed that West syndrome could be the result of a non-specific
reaction of immature brains to different kinds of insults and brain damages.
This affirmation, however, is only an obvious account, not an explanation 3.
The possible relationship between hypsarrhytmia and demyelinating conditions,
post viral illness or immunization has been suggested by Gordons. Although
the allergic nature of West syndrome cannot be accepted as established, the
empiric ACTH therapy may lead to full recovery or prevent severe brain
damage. Very few immunological papers have been done in the field of child
neurology. In 1963, Reinskov 1® has demonstrated the presence of a precipitating
antibody to extract of brain tissues in four children with West syndrome. Recently,
we have studied the immune status of five patients with this disorder and
found some alterations of the cellular immune response, with several degrees
of immunodeficiency 14. Depressed T lymphocyte function has been described
in association to several autoimmune disorders 7:17,21. However, the exact inter-
relationship among the abnormalities in the immune function and the autoim-
mune phenomenon remains to be elucidated.

In this context, the present work was carried out in order to investigate
humoral and cellular immune response to brain tissues, in children with West
syndrome and its related condidion, the Lennox-Gastaut syndrome.

MATERIAL AND METHODS

The test group consisted of 24 children, aged between 4 months and 18 years,
whose clinical and eletroencephalographic (EEG) features allowed the diagnosis of
‘West and Lennox-Gastaut syndromes. Twenty healthy children, 12 male and 8 female
(age range, 6 months to 8 years) formed the control group. Remarkable clinical
characteristics and EEG alterations at the moment of immunological evaluation are
detailed in table 1.
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Remarkable clinical and/or

Case Sex Age L O EEG Presumptive etiology neurological features
1 M ly 4+ 4+ H Birth weight 1,700g. Hyali- Spastic diplegia
ne membrane disease. Pu- Microcephaly
rulent meningitis.
2 M 9m + H Birth injury Microcephaly
Hypotonia
3 M 11m + 4+ H,S Unknonwn Spastic diplegia.
Microcephaly
4 M I0om + 4+ H Premature. Diabetic Retinoblastoma
mother.
5 F am + 4+ H Purulent meningitis Monoparesis
6 M 2y + H Cryptogenic
7T F 11m + H Purulent meningitis
8 F Sm + 4+ H Hydrocephalus
9 M 1y2m + 4+ H Cryptogenic
10 M 1y2m + H Tuberous sclerosis
11 F 2y§bm + 4+ H Cryptogenic
12 F 1y2m + H Tuberous sclerosis
13 F Tm + B Birth anoxia
14 F Iom 4+ 4+ H Unknown Microcephaly. Hypotonia
16 F bm 4 4+ H Prenatal toxoplasmosis Spastic diplegia
encephalitis Microcephaly
16 F 8 + + 8 Purulent meningitis Microcephaly. Autism
17 F 8y + 8 Birth injury Spastic diplegia
18 M 10y -+ S Birth anoxia Normal neurologiecal
infantile development
19 F 4y + S Cryptogenic Normal neurological
infantile development
20 M 3ylm + 4+ S Birth injury Spactic diplegia
Microcephaly
21 M 3y + + S,Mt Birth injury Spactic diplegia
Microcephaly
2 M 3y6m + 4 S Purulent meningitis Hemiparesis. Previous
West syndrome
23 F 18y -+ -+ 8 Cryptogenic Normal neurological
infantile development
24 F v + + 8 Birth anoxia Hemiparesis. Unknown

infantile diagnosis

Table 1 — Data of cases with Wcst and Lennox-Gastaut syndromes: M, masculin; F,
feminin; y, years; m, months; H, hypsarrhytmia; 8, genmeralized sharp and slow-wave
complexes; Mf, multifocal. Tests with brain antigen: L, leucocyte mignation inhibition;
O, Owuchterlony immunodiffusion.

Neurological evaluation — EEG were recorded on a Elema Shoenander instrument,
using the 10-20 international system of electrode placement and both bipolar and
unipolar derivations. Records were obtained during spontaneous or barbituric induced
sleep. Urine qualitative tests for inborn metabolic errors were performed in every
children (clinistix, fenistix, clinitest, 2-4 dinitrophenylhydrazine and azure A).
Antigen — A crude antigen was prepared from normal brain tissue obtained from
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one brain traumatized patient during surgery. The brain tissue was cold homogenized
In a Virtis homogenizer in 0.156 M sodium dihydrogen phosphate buffered saline (PBS)
adjusted to pH 7.2 with 1M sodium hydroxide and centrifuged at 600 g for 30
minutes. The supernatant was filtered through a 0.22 pm Millipore and submitted to
sterility tests. Antigen protein content was determined according to the method of
Lowry et al13. The agar-gel immunodiffusion test (ID) — Was performed according
to Ouchterlony1é employing 1 percent Ionagar in sodium veronal buffer with ionicity
0.06 and pH 8.6. Brain antigen was used at the concentration of 4 mg/ml. Sera studied
by ID were previously absorbed with human erythrocytes and then tested in successive
dilutions of ratio 2 up to 1:640. Inhibition of peripherml leucocyte migration (LMI)
— The method of Mota et al1s with minor modifications was employed for LMI
studies. Blood was taken in twenty units of preservative-free heparin/ml and allowed
to sediment at 37°C. The leucocite-rich plasma was withdrawn and centrifuged at
200 g for 10 minutes. The pellet was washed twice in PBS and the cells resuspended
in Eagle’s medium (Gibco, Grand Island, Co.) containing 10 percent horse serum, at
6 x 107 leucocytes/ml. A polyethylene capillary tube was filled with the leucocyte
suspension, cut into 5 cm lenght segments and sealed at one end with wax. The
capillary tubes were centrifuged at 160 g for 5 minutes, cut at cell-fluid interface,
and two capillaries per culture chamber were mounted on silicone dabs. Control
chambers contained only Engle’s medium with 10 percent horse serum, while the test
chambers received, in addition, brain antigen at a concentration of 200 and 400 u8
of protein/ml. Culture chambers were sealed with a coverslip and incubated for 18
hours at 37°C. After incubation, the surface area of migration was measured micros-
copically using an eyepiece quadriculated graticule. The results were expressed as
“migration index” with the ratio: (mean area of migration with antigen: mean area
of migration without antigen) x 100.

RESULTS

Table 2 shows the distribution of anti-brain antibodies in the groups studied. Titers
higher than 1:40 were detected in all patients. On Ouchterlony immunodiffusion plates
of controls, West and Lennox Gastaut patients, there was everytimes one line of
identity.

Groups Ne Positive Positive
P Negative 1/1 - 1/10 1/40 - 1/160
Lennox-Gastaut 20 9 11 0
West 14 0 0 14
Control 7 0 0 7

Table 2 — Antibody titers to braiw tissue im normal children, and West and Lennoz-
-Gastaut patients.

The. individual leucocyte migration indices for the subjects tested with brain antigen
are presented in Figure 1. The difference observed between patient and control groups,
at a concentration of 200 and 400 u8 of protein/ml, was statistically significant.
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i, . . Fig. 1 — Leucocyte migration index with
5 . . —— brain antigen im patients with West and
i . . Lennox-Gastaut syndromes and healthy
. - . controls. Horizontal bars represent mean
. - + 8D. Btatistical analysis by Mann-
. . -Whitney U test. (Conirol z West, Ag
" * . 200 u9) P <L 0.025; (Comtrol x West,
Ag 400 ,‘g) P < 0.05; (Control x Lemnox,
Ag 200 ugd) » <L 0.025; (Contol x Lennoz,
Ag 400 o) p <L 0.001; (Lenmox x West)

e e i not significant.

DISCUSSION

All children studied with progressive epileptic encephalopathy showed high
levels of a precipitating antibody to a saline extract of brain tissue. Low antibody
titers detected in normal children may be accounted for by interference from
histocompatibility antigens or autoimmune phenomenon with regulatory or phy-
siologic functions, No strict correlation was found between antibody levels
and clinical status of patients, such as cryptogenic or secondary forms of illness,
age of onset, frequengy and types of epileptic episodes, insults and causes of
brain damage. Whether the autoantibody production represents a primary
pathogenic mechanism of these diseases or a secondary response to the release
of brain antigen is unknown. In clinical medicine there are numerous examples
of autoantibody production without autoimmune disease 18,21, Such responses
are not always harmful 17 and in some circunstances may be positively beneficial,
playing an important role in regulating the immune response 8,

Leucocyte migration inhibition test with brain antigen was found to be
positive in a high proportion of patients with West and Lennox-Gastaut syndro-
mes. To our knowledge, this is the first time that specifically sensitized lympho-
cytes to brain tissue were detected in patients with these neurological diseases.
In previous work1¢ we have detected variable degrees of cellular immunodefi-
ciency in five patients with West syndrome. Several ~authors have reported
that autoimmune diseases comprise an array of disorders of the immune
system 2, 12,17,20, Evidence has been presented suggesting that a reduction in
supressor cell activity might be implicated in the pathogenesis of autoimmune
diseases 9,21, The cellular auto-sensitization observed in patients with West
and Lennox-Gastaut syndromes might be considered either as an epiphenomenon
not directly involved in the pathogenesis of these syndromes or as playing
important causative role in these diseases.
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Most types of epilepsy are associated with tissue damage. It 1s proposed
by Ettlinger and Lowrie¢ that epileptic discharges could be the result of an
autoimmune response triggered by exposure to antigen during brain destruc-
tion of various kinds or by an infectious agent. These authors have suggested
that a possible mechanism involves the blocking by antibodies of inhibitory
synapses. In this context, the effect of ACTH therapy in West and Lennox-
Gastaut syndromes may be due either to an immunosuppressive action22 or to
a reduction of vascular permeability. Experimental reports have shown that is
possible to produce epileptiform activity using an immunoneurological model.
Epileptic discharges were obtained after cortical or subdural injection of
antisera to synaptic membrane fraction and to brain gangliosides 1911, Similar
effects were observed by Bowen et al! using topical application of antiserum
to brain actomyosin-like protein. Further studies are needed to elucidate the
pathogenic processes involved in West and Lennox-Gastaut syndromes. Relevant
aspects such as the relation of autoimmune response with illness onset, children
development and neurological outcome should be investigated. In addition, it
is necessary to study the permeability of blood-brain barrier and to characterize
the antigenic fraction present in the brain extract and to study the specificity
of the antibody.

SUMMARY

We investigated humoral and cellular immune response to brain tissues
in 15 patients with West syndrome, in 9 patients with Lennox-Gastaut syndrome
and in 20 healthy children. High levels of a precipitating antibody to a saline
extract of brain tissue were detected in all patients; leucocyte migration inhibi-
tion test with the same antigen was found to be positive in most of them.
The role of this autoimmune response in the pathogenesis of West and Lennox-
-Gastaut syndromes remains to the elucidated.

RESUMO

Demonstragdo de anticorpos e resposta imune celular a extrato de cérebro nas
sindromes de West e Lennox-Gastaut

Investigamos a resposta imunoldgica celular e humoral frente a extrato
salino de tecido cerebral em 9. pacientes com sindrome de Lennox-Gastaut, 15
pacientes com sindrome de West e 20 criangas normais. A técnica de imuno-
difusdo dupla em gel de agar (Quchterlony) evidenciou em todos os pacientes,
altos niveis de um anticorpo precipitante contra o extrato salino de tecido
cerebral. O teste de inibicdo de migracdo de leucocitos com o mesmo antigeno
mostrou-se positivo na maioria dos pacientes. O possivel papel destas res-
postas autoimmunes na patogenia das sindromes de West e Lennox-Gastaut é
discutido.
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