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RESUMO 

O sistema nervoso central é considerado um alvo precoce 
na infecção pelo vírus da imunodeficiência adquirida humana 
(HIV -1). Este trabalho teve por objetivo detenninar por enzima 
imunoensaio (ELISA) a presença de reatividade imwiológica 
para proteína básica da mielina (MBP) e para a seqüência de 
aminoácidos 68-84 da MBP exposta somente após degradação 
parcial ou total da MBP. Foram analisados soro e líquido cefa
lorraquiano (CSF) de 20 indivíduos HIV positivos, sendo 14 
pacientes com o complexo demencial da AIDS (CDC estágio 
IV) e 6 indivíduos assintomáticos (CDC estágio II). Os grupos 
controle incluíram pacientes HIV negativos com várias doenças 
neurológicas como: demência multi-infarto, esclerose múltipla 
e indíviduos sem qualquer alteração neurológica ou cognitiva. 
A eletroforese em SDS-PA GE mostrou acentuada produção oli
goclonal de imunoglobulinas no CSF dos pacientes com escle
rose múltipla e dos indivíduos infectados pelo HIV. Intensa pro
dução intratecal de IgG para o fragmento 68-84 da MBP foi 
observada de forma consistente, principalmente nos pacientes 
com ADC e HIV+ assintomáticos. Observou-se um paralelismo 
entre o grau de comprometimento clínico-neurológico/cogniti
vo, inclusive o aparecimento de placas de desmielinização com 
a intensidade da reação imunológica intrateca\ para os compo
nentes do sistema nervoso central. Evidência de reatividade 
imunológica intratecal para o epítopo imunodominante 68-84 
da mielina durante os estágios iniciais da infecção pelo vírus 
HIV-1, indica um comprometimento precoce do SNC associa
do a processo de desmielinização ativa silenciosa. 
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ABSTRACT 

TI1e central nervous system is considered an early target for 
the human immunodeticiency virus type 1 (HIV-1). Serum and 
cerebrospina l fluid (CSF) from 20 HIV positive patients, inclu
ding 14 with AIDS-dementia complex (CDC stage IV) and 6 
asymptomatic individuais (CDC stage l1) were analysed by en
zyme immunoassay for detection of antibodies to na tive myelin 
basic protein (MBP) and for the aminoacid sequcncc 68-84 ex
posed after partia! degradation of native MBP. Control groups 
included HIV -1 negative patients with degenera tive and/or vas
cular dementia, chro1úc multiplesclerosis (MS) and individuais 
without any sign of neurological or cognitive disturbances. Se
rum and CSF samples from MS and HIV-1 infectcd paticnts 
showed severa! oligoclonal bands running in the gamma region. 
AIDS-dementia complex (ADC) patients and HIV-1 infected 
asymptomatic individuais had increasingly high intrathecal 
lgG specific antibody titres for the aminoacid sequence 68-84 
of MBP. Such alteration consistently paralleled development 
of neurological disturbances and appearance of CNS demyeli
nating plaques. Preforential immune recognition of this myelin 
epitope within the CSF during early stages of HIV -1 infcction 
might point for an ongoing process of aclive demyelination and 
ultimately indicate subclinical CNS involvement. 
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INTROJH.:CTION 

The human immunodeficiency vírus HIV-1, causes a severc 
transmissible form of immunodeficicncy infection, frequently 
associated with neurological disturbances 1•

2
•
3

. Myclopathy anel 
sensory ncuropathy are commonly observed in 20% of AIDS 
patit.:nts whcreas dcmentia affect approximately 10% of pa
tients with progressive discasc and constitute a scparate group 
named AIDS-Demcntia Complex (ADC). curological distur
hanccs could he causcd directly by thc vírus, hy an underlying 
opportuiustic infcction or as conscquence of mctabolic CNS 
dysli.mction. Although the primaty infcction could bc entircly 
asymptomatic in more than half of ali HIV -infccted individuais, 
acutc mononucleosis-like symptoms and CNS opportunistic in
fections are usually obscrved in the majority of ATOS patients. 
ln this sensc, ADC shoulel bc a eliagnosis of exclusion wilh CNS 
infcctions anel tumors being cxcludcd hy cxamination of cere
brospinal tluid (CSF) and CT/MRI-scan of the brain3

. 

Dissemination of HIV- 1 into thc brain tissue seems to occur 
by trnnsmission of thc virus itself or HIV-infectcd monocytc, 
dendritic, CD4 + CD26. edis across thc blood-brain harrier2.4.5. 

111e HIV gene proeluct rat and high leveis of cytokine (TNFa., 
TGF~) modulatc cxpression of aelhesion moleculcs VCAM-1 
and E-sclectin tbus favouring transcndotht:lial migration of in
fected cclls6

. ln addition, rat anel TNFa. also promotes virai re
plication anel dueto its neurotoxic effect upon neurons and glial 

li 2 7 8 · 1· d . d . 1 . t· 1 ce s · · are nnp 1cate 111 pro ucmg amp e vanety o neuro o-
gical disturbances. Distribution of viral-infecteel microglia in 
the basal ganglia anel re lated nuclei rescmhlcs those observeel 
in multisystem atrophy anel may account for some of the clinicai 
fcatures of AIDS dementia complex. Demyelination associated 
with leukoenccphalopathy in the CNS wlute mattcr1

•
3

, parallel 
the severity and eluration of neurological symptoms. We have 
recently demonstrated9 increased intrathecal immunoreactivíty 
for myelin components in patients with multiple sclerosis, a 
chronic elemyclinating CNS eliscase. Toe present study aimed 
to determine, in the serum and CSF samples of HJV-infected 
individuais, the presencc of immune recognition for native 
MBP and immunoelominant myelin-fragment corresponding to 
the aminoaciel sequence 68-84. We observed that immunoreac
tiv ity for myelin components paralleled appearance of CNS de
myelinating plaques and subsequent devclopment of neurolo
gical disturbances in asymptomatic HIV-infecteel individuais. 

MATERIALS A~D M.ETHODS 

SUBJ ECTS 

Twenty HIV-1 scropositive patients ( 14 males and 6 fema
lcs) with mean age of 36,5 years (24 to 54 years) included 10 
homosexual, 6 heterosexual, 3 bisexual and 1 heterosexual in
travenous drug abuser. Clinicai diagnosis was based on guide
lines of the Centre for Disease Control (CDC). 

Neurological examination consisted of routine physical 
cxamination, lumbar puncture, ncuropsychological examina
tion anel CT/MRI scan of the brain. Cognitive abnonnalities 
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were estimated 10 by a g lobal impainnent scorc following ap
plication of a neuropsychological "mini mental state" (MMS) 
test and somatosensory evoked responses. Group I inclueled 14 
HIV• subjccl" with CNS involvement (neurological anel cogni
tive altcrations) and Group 2 hael 6 asymptomatic HIV• indivi
duais. ADC anel HIV-infected paticnts wc:re under trcatmcnt 
with zidovudine, acyclovir, sulfael iazine, pyrimcthaminc 
and/or rifamphicyn. Ali individuais, indcpcndcnt in sclf-carc 
and trcatcd in thc out-paticnts, unit gave their infonncd conscnt. 

HIV-1 negative control groups includcd six malc pa1icnts 
with ages ranging from 30 to 63 with clinicai symptons and 
signs ofvascular or elcgencrative elcmcntia (Group 3). Group 4 
includcd 14 patienL-; (3 males and 11 fcmales) with ages ranging 
from 17 to 61 years (mean 37.4) with chronic multiple sckrosis, 
an inflammatory demyelinating diseasc of the CNS. Group 5 
includcci HIV negative patients (n= 12) with various ncurologi
cal disorders (OND): Guillain-Barré syndromc, hydrocephalia, 
myelite, amyotrophic latera l sclerosis, ncurosyphilis, cerebral 
trauma and asscptk meningitis. Control sera wcre collect..:d 
from (22 to 26) HIV negative healthy hlood hank donors wit
hout clinicai and lahoratory altcration. Control CSF samplcs 
wcre col!ccted from 16 HIV negative indiv iduals with hemiatcd 
intcrvetebral di:;c. 

VIR OLOG ICAL A'-10 IMMUNOLOGICAL S1TD IES 

CSF and scnim samples were analysed for the prescnce oi' 
HIV specific antibodics with commercial (Ahbot Laboratoty, 
USA) cnzyme immunoassay (EIA) and western h lot analysis 
(Pasteur, Francc). IgM and lgG antibodies to cytomegalovirus 
anel herpes zostcr werc scrcened by EIA with commercial tcsts 
(Abbot Lab.,USA; Behring Diagnostica, São Paulo). IgM anel 
IgG antibodies to Toxoplasma gondii werc detcnnined rcspec
tively with capture EIA anel immunofluorescence assays. Sam
pies were further assaycd for VDRL, cryptococcal, fungai and 
mycobactcrial antigc1úc reactivity. lt was also includeel deter
mination of CSF cellularity and nephclometl)' for albumin, 
lgG, lgM and JgA (Behring Diagnóstica, São Paulo) . 

CSF and serum samples were brietly incubated for 30 min 
at room temperature with liver extract (Sigma Chemical Co., 
USA) to avoid any interference in the analvsis

3 
duc to antigenic 

. . . h l el . 11 12 t p . cross-reacuv1ty w11 unre ate anllgens · · . rotem contcnt 
was further adjusted to corresponeling normal leveis with 0.14 
M NaCI pH 7.2. Oligoclonal bands were assesscd with dodecyl 
sodium sulfate-polyaciylamide gel electrophoresis (SDS
PAGE) in a Mitú-V 8.10 vertical system (GIBCO BRL, USA) 
at 200 V constant voltage for 60 min at 4°C using 10% polya
crylamide resolving gel, 4% polyacrylamide stacking gel and 
TGS (Tris-glycine S.DS) running buffer pH 8.3. Ali reagenl<; 
were purchased from GIBCO BRL, USA. 

ANTIGENS AN O REAGEN TS 

Purified nativc fonn of myelin basic protein (MBP) anel the 
amfooacíd (aa) stquence 68-84 of myelin corresponding to 
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Tyr-Gly-Ser-Leu-Pro-Gln-Lys-Ser-Gln-Arg-Ser-Gln-Asp-Glu 
-Asn prepared from bovine brain were obtained from Sigma 
Chem. Co., USA. Goat anti-human IgG peroxidase conjugate 
and O-phenylenediamine (OPD) were bolh obtained from Ab
bott Lab., USA. 

ENZYME IMMUNOASSAY (EIA) 

Enzyme-linked immunosorbent assay was petfonncd
9 

in 
microplates (Linbro U shaped multiwell, ICN Pharmaceuticals 
Inc., USA) coated wilh 1 O µg/ml of MBP or thc aa sequence 
68-84 of MBP dissolved in 0.14 M NaCI. After incubation for 
3 hows, plates were washed (3X) and incubated for 60 min at 
37 ºC wilh blocking buffer containing I O µg/ml of defatted milk 
pH 7 .2. Microplates were then washed with buffer and incuba
tcd (60 min/ 37°C) with adjusted serum or CSF samplcs diluted 
in 0.14 M NaCI according to standard IgG CSF/serum leveis. 
Thereafter microplates were washed with buffer and incubated 
(30 min/ 37°C) with peroxidase labelled goat anti-human IgG. 
After subsequent wash (3X) with buffer and incubation for 30 
min at room temperature with O-phenylenediamine, absorban
ce (00) was measured in a Quantum™ spectrophotometer with 
492 nm filter. OD ~ 0,315 referring to normal value plus 2 SD 
obtained in clinically heallhy (HIV-) individuais were conside
red e levatcd for MBP and values ~ O, 185 for the aa sequence 
68-84. 

STATISTICAL ANALYSIS 

Data were evaluated for significance of differences by Stu
denfs T-test (two-tailed). Only p values less than 0.05 were 
considered significant. 

RESULTS 

CLINICAL FINDINGS 

Clinicai neurological abnonnalities, neuropsychological 
impairment and/or brain atrophy indicative of CNS disease (Ta
ble 1) were evident from the beginning of the study in patients 
from group 1. 

The mean lenght of time that elapsed between AIDS diag
nosis and the neuropsychiatric/cognitive symptoms were 24 
months (range O to 72 months). Patients belonging to thls group 
showed cognitive abnormalities estimated by a global impair
ment score test battety of the MMS examination with values 
ranging from 23 to 30. Cerebral toxoplasmosis was evident in 
3 patients from Group 1 and two patients from Group 2. Only 
one patient (Group 1) had cerebral cryptococcosis and none had 
Iymphadenopalhy syndrome. At the very beginning of the ex
periment, it was not observed any significant CNS abnonnality 
in a~mptomatic HIV-infected individuais (Group 2). How
ever, during the course of the study, 5 out of 6 patients (83%) 
progressed into a more severe stage of the disease and develo
ped neurological, cognitive and/or neuropsychological abnor
malities. 
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DETECTION OF l gG ANTIBODY PRODUCTION FOR 
MYELIN COMPONENTS 

Presence of severa) oligoclonal bands were de tected (data 
not shown) by SDS-PAGE electrophoresis in paired CSF and 
serum samples of paticnts belonging to ADC and asymptomatic 
HIV-1 positive groups (1 and 2) and HIV-1 negative MS pa
tients (Group 4). ln contrast, HIV -1 negative patients with de
generative or vascular dementia (Group 3) and CSF control 
(Group 6) did not show any alteration in the electrophoretic 
pattem. Indication of local intrathecal lgG anti-myelin antibody 
production was consistently present not only in patients with 
multiple sclerosis, a chronic demyelinating CNS disease and 
also in asymptomatic HIV -1 infected individuais (Group 2). In
terestingly, ADC patients belonging to group I showed (Table 
2) only a slight increase oflgG anti-myelin antibody production 
in both serum and CSF samples, with CSF/serum ratio lower 
than Group 2 (CSF values = 0,676) and similar to that found 
(0,606) in control patients witb OND (Group 5). IgG anti-MBP 
antibody production in normal serum and CSF from HIV-1 ne
gative control individuais (Group 6) was respectively 0,061 
(range 0,002-0,077) and 0,049 (range 0,031-0,080). 

CSF and serum samples were further analysed for detection 
of lgG antibodies against the fragment 68-84 of MBP. ADC 
patients (Group 1) with full blown d isease and neurological dis
turbances showed significantly (p < 0.001) high CSF/serum ra
tio. Foremost, intralhecal IgG specific antibody production was 
higher than that observed in MS patients (Group 4). Likewise, 
asymptomatic HIV -1 infected individuais (Group 2) also sho
wed an intense (p < 0.01) intrathecal antibody production (Ta
ble 3) for thls myelin fragment. lndeed, CSF/serum antibody 
ratio in Group 2 was significantly higher (p < O.OI) than in MS 
patients. The mean of specific serum an'tibody leveis in HIV-1 
negative control subjects (Group 6) was 0,054 (0,006-0,093) 
and for CSF IgG antibody production was 0,063 (0,071-0,090). 

lt is unlike that CNS infections had caused such a marked 
intrathecal antibody production for both antigens because, apart 
from one ADC patient, ali the others with cerebral toxoplasmo
sis or cerebral cryptococcosis sbowed in the serum and CSF, 
low antibody leveis for MBP and the immunodominant epitope 
68-84 of MBP. 

DISCUSSION 

Demyelination in the brain tissue of AIDS patients with neu
rological disturbances (Group 1) were diffuse, with CT/MRI 
scan showing inumerous small areas mainly in the subcortical 
region. ln contrast, asymptoroatic HIV -1 infected individuais 
wilh CT/MRI scan considered normal, did not have any clinic 
neurological alteration at lhe moment of lhe s tudy. However, 
soon afterwards, 5 out of 6 patients (Group 2) showing increa
sed intrathecal immunoreactivity for the 68-84 mye lin frag
ment, developed characteristic neurological alterations. 

Th 14 15 • 1· . b 1 1 . ere are reports · 1mp 1catmg cere ra toxop asmos1s 
and/or zidovudine treatment in the development of CNS de
myelination and dementia in HIV-infected patients. The results 
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reported herein suggest that th.is might not be the case, because 
ali individuais were under treatment with this drug and only one 
pat.icnt with cerebral toxoplasmosis had increased intrathecal 
antibod(. ~roduction for myelin components. lt is well estab
lished 1 

• 1 • 1
3 that retroviral infection frequcntly cause T and B 

cell hyperactivity in response to HIV and unrelated antigens. ln 
this scnse, the elcctrophoretic pattem observcd in the serum and 
CSF samples from ali ADC and HIV- 1 infccted asymptomatic 
individuais showed a pattem of intrathecal polyclonal 8-cell 
activation. Noncthelcss, en~yme immunoassays carried out 
with these samplcs did in fact demonstrate that part of such 
clonai activation was due to spccific lgG antibody production 
for MBP and also for lhe epitope 68-84. ln<lication of an on
going process of activc dcmyelination with.in the central nerv
ous system in these individuais is supported by the fact that 
cxposition of this MPB epitope occurs after partia! or total da
mage of native molccule due to aclive CNS myelin break
down 16

• 1
7

. ln th.is regarei it should be mentioned that the immu
nodominant aminoacid sequence 68-84 of MBP and other mye-
1 . . 18 1920 'd d hl' ... m epttopes ' · are cons1 erc encep a 1togc111c m vanous 
species. 

Antihody producing cells isolatcel from thc cerebrospinal 
fluid of MS paticnts with a chronic demyelinating diseasc 

16 

show preferenúal recognition for thc aminoacid sequence 70-
89 of human MBP. Likewise, immunc recognition of thc 82-
102 MBP epitopc is probably implicated in the dcvclopment of 
clinic-ncurological and cognitivc a lterations 17

. Although some 
authors21 failure to demonstratc a relationship bctwcen intra
thecal IgG production anel acute demyelination, increased con
centration of MBP in the cerebrospinal fluid of AIDS pa
tients22, paralleled clinicai severity of the diseasc. lnterestin
gly, we observed that thc majority of asymptomatic HIV-1 in
fecteel individuais dcveloped neurologicalfcognitive disturban
ces soon after detection of high intrathecal IgG antibody pro
duction for myelin components. 
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Dissemination of HIV• l into the CNS secms to occur shor
tly aftcr infection, either during the acutc seroconversion or at 
the time of subclinical infection2. TI1ereforc, it is possihle the 
existence of a silent CNS involvcment preceding the onsct of 
clinical/ncurological symptoms in HIV-infected asymptomatic 
individuais. 

Dµring process of aclive CNS demyelination, activated ma
crophages produce cytokines (e.g TNF a) anel endogenous pro
tcases capable of digest myelin componcnts and cause thc n;

lcase of various fragments. Exposition of different immunodo
minant MBP cpitopes to the local immune system is capablc oi' 
inducing T and B cell clonai activation. Thus intrathecal pro
duction of immunoglohulins and cytokincs may account for thc 
maintenance of immunorcactivity for CNS componenL-, and 
probably dcmyelination8

•
9

•
12·16

. Thc vinis itsclf might a lso 
trigger an autoimmune demyelinating-like illncss during the 
course of clisease23, although an interplay hetwci:n v irai anel 
host factors would predict the development and progression of 

1 . 1 d' b 2 Th . . · 'd 24 2, neuro og1ca · 1stur ances . ere 1s mcrcasmg ev1 encc · 
that, in conjunction with the cytopathic clfoct of HlV-1, a dis 
turbance of sclf-nonsclf rccogrútion is strongly associatcd with 
the cmcrgence of autoreactive antibodics and lymphocytes. 
This would conlributc to the wide spcctrum of featurcs of HIV 
discase, ranging from of a long-tem1 asymptomatic infcction to 
rapid progression. ln conclusion, this papcr shows that intrat
hecal immunoreactivity for the immunodominant epitope 68-
84 of MBP should be considered as an carly prcdictive indica
tion of active CNS demyelination in HIV-] infccted indivi
duais. 
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TABLE 1 - Clinic•neurological characteristics ofHIV-infected patients. 

Neurolo1!ical Disturbance Grouo 1 ín = 14) Groun 2 (n = 6) 

Duration of disease* 24.3 ± 19 2.2 + 1.8 

Cerebral toxoolasmosis 3 2 

Cerebral crvotococcosis 1 o 
lrritabilitv 4 o 
Hallucination 10 6 

For2etfulness 4 o 
Convulsion 4 o 
Chronic headache 9 o 
Abdonnal MMSº 10 o 

º Mini Mental State test. 
* Duration of disease in months. 
Gtoup 1 included 14 AIDS patients with neurological disturbances (ADC) and group 2 had 6 HIV- 1 infected asyrnptornatic individuais. 
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TABLE 2 - Detection oflgG anti-myelin antibody produclion 

lgG anti-MBP Group 1 Group 2 Group 3 Group 4 Group S Group 6 

n = 10* n = 6 n=6 n = 14 n=7 n = 26* * 

Serum 0.377 0.260 0.182 0.236 0.366 0.061 
(0.014 - 1.481) (0.089 - 0.415) (0.040 - 0.356) (0.051 - 0.775) (0.051 - 0.968) <0.002 - 0.086) 

CSF 0.255 0.390 0.068 0.492 0.222 0.049 
(0.018 - 0.483) (0.233 - 0.666) (0.010 - 0.307) (0.01 1 -1.777) (0.124 · 0.450) (0.031 - 0.080) 

CSF/Serum 0.676 1.500 0.374 2.085 0.606 ND 
Ratio 

Results are expressed as mean value of absorbance for ~ecific JgG anti-MBP antibody and range in the brackets. *CSF samples from 14 HIV+ 
patients. ** CSF from 16 HIV negative individuais with hemiated iotervetebral disc and sera frorn 26 blood bank donors. NO not done CSF/scrum 
ratio from control group (Group 6). 

TABLE 3 - Detection of lgG anti-fragment 68-84 of MBP 

IgG anti- Group l Group2 Group 3 Group 4 Group 5 Group6 

Fral!. 68-64 n = 10* n=6 n=6 n = 14 n=7 n = 26* * 

Serum 0.208 0.450 0.116 0.372 0.224 0.054 
(0.028 - 0 .645) (0.253 - 0.916) (0.012 · 0.275) (0.068 - 0.801) <0.076 - 0.339) (0.006 - 0.093) 

CSF 0.843 1.440 0.097 0.959 0.407 0.063 
(0. 157 - l.919) (0.716 - 2.000) (0.019 - 0.33 l) (0.167 - 2.000) (0.191 - 0.574) (0.071-0.090) 

CSF/Serum 3.867 3.200 0.836 2.578 1.816 ND 
Ratio 

Results are expressed as mean value of absorbance for specific IgG anti - fragment 68-84 of MBP and range in the brackets . *CSF samples from 
14 HIV+ patients. ** CSF from 16 HIV negative individuais with hemiated intervetebral disc and sera from 26 blood bank donors. NO not done 

CSF/serum ratio from control group (Group 6) 
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