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EDITORIAL

IMUNODEFICIENCIA ASSOCIADA
A MALARIA

A imunidade antimalarica apresenta algumas
peculiaridades. Somente depois de muitos anos, indi-
viduos de areas endémicas, submetidos a infec¢des
freqiientes, desenvolvem sinais de prote¢ao contra o
plasmodio. Esta protegdo ndo é total, no sentido de
impedir o desenvolvimento do parasito, sendo somen-
te capaz de manter a parasitemia sob controle e redu-
zir os sintomas de infecgao!*. Os raros individuos que
referem total resisténcia ao plasmodio apresentam
freqientemente esplenomegalia, o que sugere a ocor-
réncia de infecgdes subclinicas. Além disso, a imuni-
dade depende para a sua manutengio de um continua-
do estimulo antigénico: individuos imunes, afastados
da arca endémica por alguns anos, passam a apresen-
tar suscetibilidade ao plasmodio comparavel 4 de primo-
infectados?’.

Pode-se postular que estas caracteristicas da
imunidade antimalarica decorram da desregulagio da
resposta imune induzida pela infecgdo. A imunode-
presséo e a ativagido policlonal de linfocitos com hi-
perglobulinemia e formagdo de auto-anticorpos que
podem acompanhar a maldria sdo consideradas como
consequentes a alteragdo de mecanismos de imunor-
regulagao3!.

A imunodepressdo associada & malaria pode
decorrer de diversos fatores. Embora os macréfagos de
individuos infectados apresentem aumentos da capa-
cidade fagocitarial8 20 e sinais de ativagdo?2 28, algu-
mas disfungdes ja foram detectadas em modelos expe-
rimentais tais como deficiéncia no processamento? e
apresentacio de antigenos aos linfocitos?? e retardo na
capacidade de mobilizagédo e ativagao durante a infec-
¢&0%2. Sugeriu-se que parte desta disfun¢do pudesse
ser devida a alteragdes na producdo de mediadores
pelos macrofagos. De fato, Wyler3S mostrou que
células aderentes de bago de camundongos produzem
quantidades subnormais de interleucina 1 (IL-1) -
essencial para a induc¢do de resposta imune — a partir
do 4¢ dia de infec¢do, quando também passavam a
produzir substancias supressoras da proliferagao de
linfocitos. Estes dados foram recentemente compro-
vados na malaria humana. Linfécitos de individuos
com infecglo aguda, que apresentam deficiente pro-
liferagdo quando estimulados com mitégenos!2, recu-
peram totalmente a reatividade quandoincubados com
IL-1 recombinante?3. Estas observacdes sugerem que
a deficiéncia imunitaria na malaria pode ser secunda-
ria a um defeito na produgéo de IL-1 pelas células
mononucleares e indicam que os receptores celulares

IMMUNODEFICIENCY ASSOCIATED
WITH MALARIA

Malarial immunity presents certain pecu-
liarities. 1t is only after many years that individuals in
endemic areas subjected to frequent infections develop
signs of protection against malaria. This protection is
not total, in the sense of stopping development of the
parasite, but it has the capacity to control the parasi-
taemia and reduce symptoms of infection!4. Those
rare individuals who claim total resistance to Plas-
modium frequently have splenomegaly suggesting sub-
clinical infections. In addition this immunity is depen-
dent on continual antigenic stimulus for in subjects
who leave the endemic area for several years, their
susceptibility to Plasmodium reverts to that of a non
immune??,

We can postulate that these characteristics of
malarial immunity occur because of a regulation defect
in the immune response induced by the infection. Im-
munodepression, polyclonal activation of lymphocy-
tes with hyperglobulinaemia and the formation of auto-
antibodies which can accompany malaria are consi-
dered as consequences of alterations in the mechanism
of immunoregulation31.

Immunodepression associated with malaria
can occur as a result of diverse factors. Although the
macrophages of infected individuals present an increa-
se in phagocytic capacity!8 20 and signs of activa-
tion22 28, several defects have been detected in expe-
rimental models such as deficiencies in processing?
and presenting antigens to lymphocytes?® and a delay
in their mobilisation and activation during the infec-
tion?2. It has been suggested that part of this dysfunc-
tion could be due to alterations in the production of
mediators by macrophages. In fact Wyler3S showed
that adherent cells in the spleens of mice produce
abnormal quantities of interleukin 1 (IL-1) — essential
for the induction of the immune response — after the 4th
day of infection, when substances which supress the
proliferation of lymphocytes are also produced. These
findings were recently confirmed in human malaria.
Lymphocytes of individuals with acute infections,
which present diminished proliferation when stimu-
lated with mitogens!2, revert to normal activity when
incubated with recombinant IL-123. These observa-
tions suggest that immune deficiency in malaria is se-
condary to a defect in the production of IL-1 by mono-
nuclear cells and indicate that the cellular receptors for
IL-1 are preserved as well as the capacity to produce
IL-2 by lymphocytes. Theander and cols!® showed
that all of ten samples of lymphocytes from individuals
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para IL-1 estao preservados, assim como a capacida-
de para produgio de IL-2 pelos linfécitos. De fato,
Theander ¢ cols!? mostraram que a totalidade das dez
amostras de linfécitos de individuos imunes a malaria
produzia 1L-2 in vitro quando estimulados com an-
tigenos de Candida albicans. Este dado poderia indi-
car que a populacao de linfocitos T auxiliares— as prin-
cipais células produtoras de IL-2 — manteriam sua
funcéo preservada durante a infeccdo aguda. Entre-
tanto, demonstrou-se atraveés da utilizag¢éo de anticor-
pos monoclonais como marcadores, que na 12 semana
da infecgao por Plasmodium falciparum os linfocitos
com fenotipo T4 — que incluem os T auxiliares — estao
reduzidos em numero. A partir da 22 semana, detecta-
se um aumento dos linfécitos T8, que compreendem
também os T supressores?>,

Outro fator improtante na génese da imunode-
pressdo associada a malaria ¢ a linfopenia devida &
diminuigao de linfocitos T e BS8 e que poderia ser, pelo
menos em parte, causada pela agdo de anticorpos
linfocitotéxicos32, Em contraste com a redugdo do
numero de linfocitos circulantes, ocorre um aumento
significativo de seu numero nos orgéos linféides, prin-
cipalmente no bago. Menos de 24h apds a inoculagio
de plasmodio em camundongos detecta-se intensa
proliferagdo de linfocitos esplénicos, tanto nas areas
de predominio de linfécitos B quanto nas de linfocitos
T2!, Tal proliferagio poderia ser interpretada como
devida a ativagdo policlonal de linfocitos, induzida por
substancias mitogénicas do parasito®. Entretanto, um
outro fendmeno poderia também estar atuando: de-
monstrou-se recentemente que linfécitos de individuos
com infecgdo aguda incubados com mitogeno apresen-
dina sobre a proliferagao?*. Este fenémeno, demons-
trado tanto em relag&o a prostaglandina exdgena quan-
to & endogena — que constitui uma substancia imuno-
moduladora produzida por macréfagos — pode repre-
sentar mais uma altera¢do dos mecanismos de imu-
norregulagdo na malaria.

Uma das alteragdes importantes em relacéo as
células mononucleares que ocorre na malaria é o au-
mento das células conhecidas como “nulas”™ (“null
cells™”), por ndo apresentarem alguns marcadores ca-
racteristicos de linfocitos T e B 34, Parte desta popu-
lagZo tem sido identificada como células NK, que pos-
suem importantes fun¢des imunorreguladoras’. Atra-
vés da produgéo precoce e intensa de interferon alfa as
células NK podem tanto ativar macrofages como
inibir a proliferagdo de linfécitos. Demonstrou-se que
durante a fase aguda da malaria humana ocorre au-
mento dos niveis de células NK circulantes, propor-
cional ao aumento de concentragio de interferon
alfal5, seguindo-se por queda durante a convalescén-
cia®. As conseqiiéncias destas alteragdes sobre a re-
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immune to malaria produced IL-2 in vitro when sti-
mulated with antigens of Candida albicans. This fact
indicates that the population of T helper cells — the
principal cells producing IL-2 — are functioning well
during acute infections. However, using monoclonal
antibodies as markers of T4 lymphocytes, which in-
clude T helper cells, the number of these cells is shown
to be reduced in the first week of infection with Plas-
modium falciparum. After the second week there is a
rise in T8 lymphocytes which include the suppressor T
cells25,

Another factor important in the genesis of im-
munodepression associated with malaria is the lym-
phopenia due to the diminution of T and B lymphocy-
tes, which could be partly due to lymphocytotoxic
antibodies®2. In contrast with the reduction in the num-
ber of circulating lymphocytes, there is an increase in
these cells in lymphoid organs particularly the spleen.
Less than 24 hours after inoculation of plasmodia in
mice there is an intense proliferation of both T and B
splenic lymphocytes?!. This proliferation could be the
result of polyclonal activation of lymphocytes induced
by mitogenic substances of the parasiteS. Another re-
cently demonstrated possibility is that the lymphocy-
tes of subjects with acute infection incubated with
mitogen show marked resistence to the inhibitory
effect of prostaglandins on the proliferation of these
cells?4, This phenomenon, shown both in relation to
exogenous and endogenous prostaglandins. which
are immunomodulating substances produced by ma-
crophages, may represent yet another alteration in the
mechanisms of immunoregulation in malaria.

One of the important alterations in relation to
mononuclear cells which occurs in malaria is an in-
crease in what are known as null cells, since they tonct
have the markers characteristic of T and B lympho-
cytesd 34, A part of this population is identified as NK
cells which have an important immunoregulatory func-
tion. Because of an early intense production of alpha
interferon, NK cells can activate macrophages and
inhibit the proliferation of lymphocytes. It has been
shown during the acute phase of human malaria that
there is a rise in the level of circulating NK cells, pro-
portional to the increase in the concentration of alpha
interferon> followed by a drop during convalescence-.
The consequences of these alterations on the regula-
tion of the immune response in malaria have still to be
evaluated. Do these alterations in the mechanisms of
immunoregulation in malaria have clinical effects and
do they lead to a state of immunodeficiency? The obser-
vations available suggest that the reply is affirmative.
Three lines of evidence can be considered, namely an
increase in susceptibility to infection, an increase in
tumour frequency and a deficient response to vaccina-
tion. It is known that malaria, specially in the acute
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gulagdo da resposta imune na malaria ainda nio foram
avaliadas.

Teriam as alteragdes dos mecanismos de imu-
norregulagdo na maldria expressio clinica, ou seja, le-
variam a um estado de imunodeficiéncia? As obser-
vagdes disponiveis indicam que a resposta ¢ afirmati-
va. Trés séries de evidéncias podem ser consideradas:
aumento da suscetibilidade a infec¢bes, aumento de
freqliéncia de tumores e deficiente resposta a vacina-
¢Oes. Reconhece-se que a maldria, especialmente na
fase aguda, torna animais mais suscetiveis a certas
infeccoes bacterianas? e virais!7. Néo existem dados
epidemiologicos decorrentes de estudos sistematicos e
controlados. Entretanto, foi recentemente observado
que uma epidemia de sarampo em area endémica de
malaria causou efeito devastador, com altas taxas de
mortalidade entre a populagdo infantil (MS Tada:
comunicagdo pessoal, 1986). E interessante referir a
alta prevaléncia de anticorpos anti-HTLVIII/LAYV em
pacientes de areas endémicas tanto da Africa! como
da América?®, embora o significado desta associacio
ndo tenha ainda sido esclarecido.

Experimentos em animais mostram que a ma-
laria pode aumentar a incidéncia de certos tumores
induzidos por virus, mas nao daqueles provocados por
substancias quimicas30. O efeito imunodepressor
exercido pelo plasmddio pode ser mesmo mais potente
do que o obtido com a administracdo de altas doses de
ciclofosfamida30. A associagio entre linfoma de Bur-
kitt e maldria vem sendo reconhecida ha muitos anos.
O aparecimento do tumor em casos de maldria nao
decorre de contatos mais freqilentes com o virus EB
neste grupo, ja que a prevaléncia de anticorpos anti-
virus EB ¢ comparavel em populagdes de areas mala-
ricas e nio-malaricas!3. Entretanto, individuos mala-
ricos apresentam significativo comprometimento da
imunidade dependente de linfécitos T contra o virus! 3.
De fato, foi demonstrado que as alteragdes de linfoci-
tos T que ocorrem durante a infec¢do por plasmodio
permitem a proliferagdo descontrolada dos linfécitos B
infectados por virus EB33,

A resposta inadequada a algumas vacinas pode
ser considerada como decorrente da imunodeficiéncia
associada a malaria. Os dados disponiveis sdo, entre-
tanto, limitados e contraditorios. Os trabalhos pionei-
ros de McGregor & Barr!9, demonstrando resposta
deficiente a vacina antitetinica em criangas de area
endémica de malaria ndo submetidas a4 quimioprofi-
laxia foram confirmados por um grupo4, mas nao por
outrol!, Utilizando-se vacina anti-Salmonella typhi,
Greenwood ¢ cols* demonstraram deficiente forma-
¢d0 de anticorpos contra antigeno O (timo-dependen-
te) mas néo antigeno H (timo-independente). Impor-
tante questdo a ser levantada ¢ se o estado de imuno-
deficiéncia de populagoes de areas endémicas poderia

phase, can render animals more susceptible to certain
bacterial® and viral infections!”. However there are no
epidemiological data on systematic controlled studies.
However, recently, an epidemic of measles was obser-
ved in an endemic area of malaria with devastating
effects and a high mortality in the population (MS
Tada: personal communication, 1986). Also of inte-
rest is the high prevalence of HLV III/LAV antibo-
dies in patients in endemic areas of Africa! and Ameri-
ca??, although the significance of this association is not
clear.

Animal experiments show that malaria can in-
crease the incidence of certain tumours induced by
viruses, but not of those produced by chemical agents30,
The immunodepressive effect of the plasmodial infec-
tion is more potent than that obtained by high doses of
cyclophosphamide30. An association between Burkitt
lymphoma and malaria has been known for many
years. The appearance of this tumour in cases of
malaria is not associated with more frequent contact
with the EB virus in this group, since the prevalence of
anti-virus EB antibodies is comparable to that seen in
populations in malarious and non malarious areas!3.
However, malarious individuals have a significant
immune defect of their T lymphocytes against the
virus!3, In fact it has been shown that these alterations
in T lymphocytes which occur during the plasmodial
infection permit an uncontrolled proliferation of B
lymphocytes infected with the EB virus33.

The inadequate response to certain vaccines can
be considered as the result of the immunodeficiency
associated with malaria. However the data available is
limited and contradictory. The initial paper of Mc-
Gregor and Barr!® showed a deficient response to
tetanus vaccine in children in a malarious area without
chemoprophylaxis. This finding has been confirmed
by one group? but not by another!! . Utilising a Salmo-
nelia typhi vaccine Greenwood and cols? showed a
deficient formation of antibodies against 0 antigen
(thymus dependent) but not against antigen H, which is
thymus independent. Animportant question which has
been raised is if the state of immunodeficiency in popu-
lations in endemic areas could interfere with the im-
munogenic response to future antimalarial vaccines.
This has been suggested by the work of Orjih and Nus-
senzweigl® who showed that in mice which had
erythrocytic infections the immune response to sporo-
zoite antigens was affected.

It can be concluded that infection with plasmo-
dia produce profound and complex alterations in the
mechanisms of immunoregulation in the host which
are manifest as immunodeficiency, hyperglobuli-
naemia and the production of auto-antibodies. These
alterations may explain the delay in development, the
transitory nature and the deficiencies in acquired
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interferir com a resposta imunogénica de futuras vaci-
nas antimaldricas, conforme sugerem os dados de
Orjih & Nussenzweig!® que demonstraram em camun-
dongos que a infecgdo eritrocitica afeta a resposta
imune a antigenos esporozoiticos.

Conclui-se que a infec¢do pelo plasmaédio induz
profundas € complexas alteraces dos mecanismos de
imunorregulagdo do hospedeiro que se manifestam por
imunodeficiéncia, hiperglobulinemia e producdo de
auto-anticorpos. Tais alteragdes explicariam o retardo
no desenvolvimento, a transitoriedade e a insuficién-
cia da imunidade adquirida 2 malaria. E possivel que a
solu¢do dos problemas atuais referentes a vacinagéo
antimalarica passe necessariamente pelo esclareci-
mento das questdes mais cruciais sobre o processo de
imunorregulagdo na malaria.
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