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Resumo Abstract

A sarcoidose é uma doenga granulomatosa cronica
de etiologia desconhecida. Atinge todos os 6rgaos e
sistemas, particularmente o pulmio. O doseamento
sérico da enzima de conversao da angiotensina (SACE)
e da lisozima sio exames complementares que
contribuem para o seu diagnoéstico e monitorizagio
laboratorial. E desejavel que outros marcadores

Sarcoidosis is a systemic disease of unknown aetio-
logy, morphologically characterized by well-formed
epithelioid granulomas, which show little or no cen-
tral necrosis. These may be present in any organ or
tissue. The lung is the most frequently and promi-
nently involved target.

The granuloma is often very sharply demarcated from
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possam optimizar a informagao obtida com estes
parametros. As granzimas A e B, produzidas por
diversas células, poderdo modular o turnover dos
granulomas sarcoidéticos, tornando-se dteis como
marcadores da doenca.

Objectivos: Dosear as granzimas A e B e avaliar o
seu interesse como marcadores laboratoriais de
sarcoidose. Paralelamente, doseatr a SACE e a lisozima,
marcadores reconhecidos da doenca.

Material e métodos: Individuos de ambos os sexos:
Controlo normal (CN), n=30; controlo-doente (CD),
n=21 (patologia pulmonar nio granulomatosa);
grupo-doente (D), n=11 (doentes com sarcoidose
pulmonar).

Recolheram-se amostras de sangue periférico para
obter soro que se separou por tubos identificados e
guardados a —30°C.

Doseou-se a SACE por espectrofotometria ¢ a
lisozima por turbidimetria; as granzimas A e B por
ELISA.

Resultados: A actividade de SACE esta significa-
tivamente aumentada em D, comparativamente com
CN e CD. A actividade da lisozima esta significati-
vamante aumentada nos grupos D e CD comparati-
vamente com CN. A granzima B esta significati-
vamente diminuida nos grupos CD e D relativamente
ao CNj; a granzima A demonstrou diminui¢do
significativa em D comparativamente com CN.
Sugere-se que a diminui¢io das granzimas, na sarcoi-
dose, podera relacionar-se com resposta imunoin-
flamatoria local ineficaz relacionada com a formacio
do granuloma. Ha necessidade de alargar o estudo
também ao LLBA.

Rev Port Pneumol 2005; XI (2): 111-133

Palavras-chave: Sarcoidose, diagnéstico laboratorial,
granzima A, granzima B
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the adjacent tissue and is surrounded by a mantle of
lymphocytes, which mediate lysis of target cells by
various mechanisms, including exocytosis of lytic
proteins, perforins and granzymes.

Sarcoidosis laboratorial diagnosis is usually made by
SACE and Lisozyme dosages. The granzymes A and
B could be two other markers of the disease, since
the sarcoidosis granuloma is rich in cytotoxic and NK
cells.

An ELISA Kit was used to measure Granzyme A
and B in serum of a normal control group (NC)
(n=30), and in two groups with lung pathology: one
without sarcoidosis, disease control (DC) (n=21) and
other with sarcoidosis (S) (n=11).

Our results showed that SACE activity is significantly
augmented in S group comparing with NC and DC,
respectively: 82,6£32,7/31,9+17,8 - p=0,00017 and
82,6132,7/31,9£17,8 - p=0,00024. Lisozyme ac-
tivity is significantly augmented in S and DC groups
comparing with NC. Granzyme B showed a signifi-
cant decrease in DC and S groups comparing with
NC. Granzyme A showed a significant decrease be-
tween S/NC groups.

Our results suggest that the decrease of Granzyme
A and B in sarcoidotic patients could be related to an
ineffective inflammatory local response related to the
formation of sarcoidosis granulomas. More studies
are needed, particularly in BAL.

Rev Port Pneumol 2005; XTI (2): 111-133

Key words: Sarcoidosis, laboratorial diagnosis,
granzyme A, granzyme B
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Introducdo

A sarcoidose é uma doenca inflamatéria
cronica granulomatosa, multissistémica, de
etiologia desconhecida, que pode afectar
individuos em qualquer idade, embora se
considere mais frequente na faixa etaria dos
30-40 anos. Morfologicamente, caracteriza-se
pela presencga de granulomas epitelidides,
bem delimitados por uma bainha celular
onde se destacam linfécitos T4,

Para a sua etiologia tém sido sugeridas varias
hipoteses. Alguns autores apontam como
hipétese mais provavel a etiologia infecciosa
por microrganismo nao identificado, em que
a sua permanéncia nos tecidos seria um
requisito indispensavel para a formagao do
granuloma?; outros sugerem uma etiologia
imunolégica em que a alteracio da imuni-
dade celular ou uma reaccao tecidular nao
especifica a diversos estimulos antigénicos,
persistentes, estaria na origem da resposta
imunoinflamatotia responsavel pela doenga'>.
Contudo, nenhuma das hipoteses esta
confirmada, mas torna-se cada vez mais
consistente a existéncia de uma resposta
imunitaria celular exagerada a um grupo
restrito de antigénios'®.

Em alguns estudos®™® foi possivel detet-
minar algum grau de incidéncia familiar para
a sarcoidose. Estudos efectuados em gémeos
monozigoticos identificaram a existéncia de
diversos factores genéticos que podem estar
envolvidos na patogenia da doenga®®,
sugerindo que multiplos genes possam inte-
ragir com um ou mais agentes ambientais,
sendo responsaveis pelo inicio do processo
que conduzira a doenca. Os factores gené-
ticos alteram a susceptibilidade individual
para a sarcoidose, o que se traduz num maior
risco de incidéncia da patologia nos mem-
bros de uma mesma familia, assim como
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Introduction

Sarcoidosis is a chronic inflammatory granu-
lomatous disease that is multisystemic and
of unknown aetiology and which can affect
individuals of any age, although the 30-40
year old range is considered most frequent.
It is morphologically characterized by the
presence of epitheliod granulomas that are
well defined by a cellular sheaf with promi-
nent lymphocyte T cells"***.

Various hypotheses have been suggested for
its aetiology. Some authors claim the most
probable explanation is an infectious aetio-
logy by non-identified micro-organisms, in
which its presence in tissues is an indispen-
sable requirement for the formation of
granuloma®. Others suggest an immunologi-
cal actiology where alteration of cellular
immunity or a non-specific tissue reaction
to various persistent antigenic stimuli are the
cause of the immunoinflammatory response
responsible for the disease'*’. Although
none of the hypotheses are confirmed, it is
becoming increasingly likely that an exag-
gerated immune cell response exists in a res-
tricted group of antigens'®.

In some studies™ " * it was possible to detet-
mine some degree of family incidence for
sarcoidosis. Studies carried out on monozy-
gotic twins identified the existence of va-
rious genetic factors that could be involved
in the pathogeny of the disease™®, sugges-
ting that multiple genes could interact with
one or more environmental agents, beco-
ming responsible for the start of the pro-
cess that leads to the disease. The genetic
factors alter individual susceptibility to sar-
coidosis, which translates into a higher risk
of pathology incidence in members of the

same family, which would justify higher in-
2,6,7,8,9,10,11

5150,

cidence in determined racial groups
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justificara a maior incidéncia em determi-
nados grupos raciais>* > Por tudo isto,
a sarcoidose ¢, também em termos genéticos,
uma doenga complexa.

A sua unidade patolégica basica ¢ o granu-
loma epiteliéide, que nao ¢, contudo, espe-
cifico da sarcoidose. FE uma reaccio tecidular
que se pode encontrar apos exposiciao a um
grande nimero de estimulos. O granuloma
da sarcoidose, ao contrario do granuloma da
tuberculose, nao apresenta caseifica¢io,
sendo uma estrutura compacta constituida
por um agregado de células mononucleares
fagociticas circundado por um ane/ de
linfécitos T e de linfécitos B>, Virias
citocinas, como a interleucina 1 (IL1), in-
terleucina 6 (IL6) e o factor de necrose
tumoral (TNF-0), desempenham um papel
importante na resposta inflamatéria na
sarcoidose. Trata-se de um perfil pro-infla-
matorio, dominado por uma polarizagao do
tipo Thl (subpopulagiao de linfécitos T
“helper” 1)6,10,12,1().

As estruturas granulomatosas, a medida que
aumentam de tamanho, vao distorcendo a
arquitectura normal dos 6rgaos, o que altera
a sua funcao, dando origem as manifestacoes
clinicas da doenca. Como doenca multissis-
témica, pode atingir qualquer 6rgao ou
sistema. O pulmio ¢ o 6rgao mais frequen-
temente atingido. Exemplos de outras
localizagdes, igualmente frequentes, sio os
olhos, a pele e os ganglios linfaticos.

No pulmio, a presenca de granulomas
sarcoidoticos, ocupando espago, distorce a
parede dos vasos, dos alvéolos e dos bron-
quios, o que altera a funcionalidade da
barreira alveolocapilar. Deste modo, surge a
sintomatologia caracterizada, predominante-
mente, por um padrio ventilatério restri-

tivo>*.
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Sarcoidosis is, therefore, also a complex di-
sease in genetic terms.

Its basic pathological unit is the epitheliod
granuloma, which, however, is not specific
to sarcoidosis. It is a tissue reaction that can
be found after exposure to a large number
of stimuli. Sarcoidosis granuloma, as op-
posed to tuberculosis granuloma, do not
present caseation, and are instead a compact
structure composed of an aggregate of
mononuclear phagocyte cells surrounded by
a ring of T lymphocytes and B lympho-
cytes®'>1* Various cytokines, such as
interleukin 1 (I11), interleukin 6 (116) and the
tumour necrosis factor ot TNFo play an im-
portant role in the inflaimmatory response
in sarcoidosis. It is a pro-inflammatory pro-
file dominated by polarization of type Thl
(subpopulation of T lymphocytes helper
1)(),10,12,16.

Granulomatous structures in augmenting
their size will distort the normal architec-
ture of organs, altering their function and
causing the clinical manifestations of the
disease. As a multisystemic disease, it can
reach any organ or system. The lung is the
organ most frequently affected. Examples
of other common locations are the eyes, skin
and the lymph glands.

In the lung, the presence of sarcoidosis
granuloma, occupying space, distorts the
walls of blood vessels, the alveoli and the
bronchus, which alters the functionality of
the alveolocapillary barrier. In this way,
symptomology emerges that is predomi-
nantly characterized by a restrictive venti-
latory pattern’™*.

In earlier stages there is interstitial pulmo-
nary infiltration by typical sarcoidosis
granulomas. Later, diffuse pulmonary fibro-
sis can be observed, appearing with classic
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Nos estadios mais precoces, ha infiltracao
intersticial pulmonar por granulomas sarcoi-
doticos tipicos. Mais tarde, pode observar-se
fibrose pulmonar difusa, emergindo a
sintomatologia, de que se destaca a dis-
pneia6,17,18,19.

E frequente o aparecimento de alteragdes de
alguns parametros laboratoriais sanguineos,
como linfocitopenia, por vezes ligeira
eosinofilia, aumento da velocidade de sedi-
mentagao eritrocitaria, hipergamaglobuli-
nemia, aumento da enzima de convetrsiao da
angiotensina sérica (SACE). Estas alteracoes,
associadas as do o6rgao envolvido pela
doenca, sio um auxiliar precioso no diag-
nostico, juntamente com a radiologia, a
clinica e a anatomia patoldgica®*+***!,

Os parametros laboratoriais mais utilizados
para o diagnéstico e a monitorizacio da
sarcoidose pulmonar sio o doseamento de
SACE e da lisozima sérica, que, embora
podendo apresentar falsos positivos e falsos
negativos, se ttm mostrado bons indicadores
da doenca. E desejavel, em nosso entender,
que outros marcadores surjam e possam
contribuir para a optimiza¢ao do diagnostico
e da monitorizacao desta doenga, razao que
justificou o interesse em desenvolver este
estudo. Diversas enzimas tém sido apontadas
como potenciais marcadores biolégicos de
varias doencas, como infeccdes virusalis,
doengas reumatismais, neoplasias malignas
e também na rejeicdo de transplantes™®. As
granzimas sao um exemplo das enzimas a
que se tem atribuido um papel biolégico
crescente na modulacio de mecanismos
fisiopatolégicos em diversas entidades
patolégicas, no organismo humano. Assim,
colocou-se a hipotese de que, também na
fisiopatologia da sarcoidose, as granzimas
pudessem ter algum papel, que, uma vez
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symptomology of dyspnoea®'™'*".

The appearance of alterations in some labo-
ratory blood parameters, such as lymphocy-
topenia and sometimes light eosinophil, in-
creases erythrocytic sedimentation rate,
hypergammaglobulinemia and increase in
serum angiotensin-converting enzyme
(SACE).

These alterations associated to the organ
involved in the disease are a valuable diag-
nostic help, together with radiology, clinical
practice and pathological anatomy™* "',
The most frequently used laboratory param-
eters for diagnosing and monitoring pulmo-
nary sarcoidosis are measurement of SACE
and levels of Lisozyme serum, which, al-
though capable of presenting false positives
and false negatives, have shown themselves
to be good indicators of the disease. It is
desirable, in our understanding, that other
markers become known and which can con-
tribute to the optimisation of diagnosis and
monitoring of this disease - the reason jus-
tifying the need to develop this study. A
number of enzymes have been identified as
potential biological markers of various dis-
eases, such as virus infections, rheumatic
diseases, malignant neoplasia and also trans-
plant rejection®*. Granzymes are an exam-
ple of enzymes that have been given an
growing biological role in the modulation
of physiopathological mechanisms in va-
rious pathological entities in the human body.
In this context, the hypothesis is advanced
that in the physiopathology of sarcoidosis,
granzymes could have a role, which when
clarified could be valuable for diagnosis,
treatment and monitoring of the disease.
Granzymes are serine proteinase enzymes.
Granzymes A and B are produced by cyto-
toxic T lymphocytes, by natural killer cells
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esclarecido, podera ser uma mais valia para
o diagnostico, para o tratamento e para a
monitorizacao desta doenca.

As granzimas sao enzimas, proteinases de
serina. As granzimas A e B sdo produzidas
por linfécitos T citotoxicos, por células natu-
ral killer, e por polimorfonucleares neu-
tréfilos (PMN). Sdo armazenadas, como pro-
-enzimas, em granulos citoplasmaticos,
juntamente com perforinas, e, apOs a activa-
¢do celular, sdo libertadas por exocitoce no
meio extracelular®*?**26 As perforinas
facilitam o acesso das granzimas aos seus
substratos no interior das células-alvo, atra-
vés da formacao de poros transmembranares.
A actuagio concertada perforina/granzima
conduz a morte por apoptose da célula-alvo
e constitui uma das principais vias de morte
celular, a par da via do Fas/Fas 1.2%7%,
Uma vez no interior das células-alvo, as gran-
zimas vao interagir com substratos citoso-
licos, como por exemplo a znterleukine con-
verting enzyme (ICE), activam diversos
processos bioquimicos e, desta forma,
exercem as suas fungdes fisiopatologicas no
organismo. Estdo envolvidas na resposta
imunitaria ao cancro, na inflamacao cronica
granulomatosa e no processo de apoptose,
por activagiao de uma via membranar e/ou
pela via mitocondrial®%.

A granzima B induz apoptose por activa¢ao
da via extrinseca ou membranar e, provavel-
mente também, pela via intrinseca ou
mitocondrial, estando igualmente envolvida
no processo de rejeicio no transplante re-
nal’?%% " enquanto a granzima A parece
induzir a morte da célula por um mecanismo
que envolve a disrup¢ao da membrana e da
funcao mitocondrial, por um mecanismo
ainda nio totalmente esclarecido®**.

Um alvo importante da granzima A ¢ um

PORTUGUESA DE

and by polymorphonuclear neutrophils
(PMN). They are stored, as proenzymes, in
cytoplasmic granules, together with
perforins, and, after cellular activation, are
liberated by exocitosis, in the extracellular
environment®* 2 2 2 Perforins facilitate
the access of granzymes to their substrates,
inside the target cells, through the forma-
tion of porous transmembranes. The con-
certed perforin/granzyme action leads to
death by apoptosis of the target cell consti-
tuting one of the main ways of cell death,
on a par with Fas/Fas 17272,

Once inside the target cells, the granzymes
will interact with cytosolic substrates, such
as the interleukine converting enzyme (ICE),
activating various biochemical processes, and
thus exercise their physiopathological func-
tions in the organism. They are involved in
the immune response in cancer, in chronic
granulomatous inflammation and in the
process of apoptosis, through activation of
a membrane path and/or by a mitochon-
drial channel®”.

Granzyme B induces apoptosis by activa-
tion of the extrinsic channel or membrane,
and probably also by the intrinsic or mito-
chondrial channel, being equally involved in
the process or renal transplant rejec-
tion®*!**5 while granzyme A appears to
induce cell death by a mechanism involving
the disruption of the membrane and mito-
chondrial function by a mechanism that is
still not totally defined®-*.

An important target of granzyme A is a pro-
tein complex associated to endoplasmic re-
ticulum called Complex SET, recently dis-
covered, which intervenes in the repair of
DNA and in the regulation of transcription,
performing an important role in the re-
sponse to repair in the face of oxidative
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complexo proteico associado ao reticulo
endoplasmico designado Complexo SET,
recentemente descoberto, que intervém na
reparacao do ADN e na regulacio da trans-
cri¢do, desempenhando um papel impor-
tante na resposta de reparagao face ao stress
oxidativo™. Ao clivar trés proteinas do com-
plexo SET: a proteina SET, a proteina
HMG-2 e a proteina Apel, a granzima A
activa a DNase (NM23-h1), inibe a capa-
cidade da célula para reparar o dano; desta
forma, a célula inicia o seu programa de
morte™.

Os linfécitos T, juntamente com os macro-
fagos, sao os elementos celulares mais abun-
dantes no granuloma sarcoidético"®s, F
possivel que a disposi¢ao periférica destas
células se revista de algum significado mor-
fofuncional na delimitacdo do processo
inflamatorio, modulando o furnover dos
granulomas.

A presenga de granzimas em meios biolo-
gicos extracelulares e em “liquidos de reco-
ha”, como o liquido de lavagem broncoal-
veolar (LLBA), pode interferir, de um modo
significativo, com a resposta inflamatoria,
modulando-a. Por exemplo, a granzima A,
no meio extracelular, aumenta a reaccao
inflamatéria, activa os macréfagos por
mecanismo desconhecido, participa na lise
das células-alvo, modula a migracdo e o
extravasamento de linfocitos T, participa na
activagao do plasminogénio e estimula a
producdo de diversas citocinas, como por
exemplo o TNF-a, a IL6 e a IL8*

26,35,36,37

289 As granzimas A e B, no meio
extracelular, podem estar envolvidas na
destruicao e na remodelacao de tecidos, uma
vez que actuam em varias proteinas da mattiz
extracelular?*4,

Tendo em consideracio a abundancia de lin-
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stress”. On cleaving three proteins in the
SET complex, the SET protein, the HMG-
2 and the Apel protein, granzyme A acti-
vates the DNase (NM23-h1), inhibiting the
capacity of the cell to repair the damage and
thus the cell begins its death programme?.
T lymphocytes, together with the macro-
phages, are the most abundant cell elements
in sarcoidotic granulomas"®®. It is possible
that the peripheral disposition of these cells
has some morphofunctional significance in
the delimitation of the inflammatory pro-
cess, modulating the turnover of granulomas.
The presence of granzymes in extracellular
biological spheres and in “specimen liquids”,
such as bronchoalveolar lavage (BAL), could
interfere significantly with the inflammatory
response by modulating it. For example,
granzyme A in an extracellular environment
increases the inflammatory reaction, acti-
vates the macrophages by an unknown
mechanism, participates in the lysis of tar-
get cells, modulates the migration and the
extravasation of T'lymphocytes, participates
in the activation of plasminogenesis and
stimulates the production of various cyto-
kines, such as TNF-o, IL6 and IL8 for ex-

22,26,35,36.37. 38,39 Granzymes A an B, in

ample
the extracellular environment, can be in-
volved in the destruction and remodelling
of tissue, as they operate in various proteins
of the extracellular matrix®> 44,

Taking into consideration the abundance of
T lympocytes in the granuloma, with the A
and B granzymes produced by these cells li-
berated by a process of degranulation and
exocitosis during which they can be relea-
sesed in the extracellular environment?*4,
it is known that T lymphocyte activity can
alter concentrations of granzymes A and B

in serum, presenting the hypothesis that
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focitos T no granuloma; sendo as granzimas
A e B produzidas por estas células, libertadas
por um processo de desgranulagio e exoci-
tose durante o qual podem ser libertadas no
meio extracelular®**; sabendo que a
actividade linfocitaria T pode alterar as
concentragoes das granzimas A e B no soro,
colocou-se a hipotese de estas proteases
poderem ser uteis como marcadores biolo-
gicos de doenca. Por este motivo, propu-
semo-nos a fazer o doseamento da concen-
tracdo sanguinea de granzimas A e B em
doentes com sarcoidose pulmonar.

Objectivos

Os objectivos deste trabalho foram dosear a
concentra¢ao de granzima A e de granzima
B no soro de doentes com sarcoidose
pulmonar, e avaliar o seu possivel interesse
como marcador laboratorial desta doenca;
paralelamente, dosear a SACE e a lisozima,
utilizadas como “padrdes” de reconhecido
interesse laboratorial nesta patologia.

Material

Para atingir os objectivos, estudamos uma
populacio constituida por 62 individuos, que
aceitaram voluntariamente colaborar no
estudo, dividida em trés grupos:
Grupo-controlo saudavel (CS): Constituido
por 30 individuos de ambos os sexos, com
idade média de 22 anos (minima 18 anos -
maxima 44 anos), sem queixas clinicas dignas
de registo.

Grupo-controlo doente (CD): Que incluiu
21 individuos de ambos os sexos, com idade
média de 63,9 anos (minima 40 anos -
maxima 87 anos), com patologia pulmonar
infecciosa diversa, mas em todos os casos
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these proteases can be useful as biological
markers of the disease. For this reason, we
proposed to measure blood concentration
of granzymes A and B in patients with pul-
monary sarcoidosis.

Objectives

The aims of this study were to measure the
concentration of granzymes A and B in the
serum of pulmonary sarcoidosis patients
and evaluate their possible importance as a
laboratory marker of this disease, while si-
multaneously measuring SACE and
lisozyme, used as “patterns” of the recog-
nized laboratorial importance in this patho-
logy.

Material

To achieve the objectives we studied a group
of 62 individuals who volunteered to take
part in the study. They were divided into
three groups:

Normal Control Group (NC): Composed
of 30 subjects of both sexes with an ave-
rage age of 22 years (minimum 18 — maxi-
mum 44), without significant clinical com-
plaints.

Patient Control Group (PC): Composed of
21 individuals of both sexes with an ave-
rage age of 63.9 years (minimum 40 — maxi-
mum 87), with diverse infectious pulmonary
pathology, but in all cases without chronic
granulomatous inflammation.

Patient Group (P): Composed of 11 indi-
viduals of both sexes with average age of
36.3 years (minimum 26 — maximum 64
years), with diagnosis of pulmonary sar-
coidosis.

The patients were selected from among out-
patients and inpatients of the Pulmonology
Units of Coimbra University hospitals.
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sem inflamagao crénica granulomatosa.
Grupo-doente (D): Composto por 11
individuos de ambos os sexos, com idade
média de 36,3 anos (minima 26 anos - ma-
xima 64), com diagnéstico de sarcoidose
pulmonar.

Os doentes foram seleccionados da consulta
e do internamento do Servico de Pneumo-
logia B dos Hospitais da Universidade de
Coimbra.

Procedeu-se a recolha, por punc¢ido venosa
periférica, de aproximadamente 8cc de
sangue que se deixaram coagular a tem-
peratura ambiente, apés o que se procedeu
a centrifugacdo a 3000 rpm durante 10
minutos, e, posteriormente, recolheu-se o
soro.

Todas as amostras, devidamente identifi-
cadas, foram guardadas a —30°C até a sua
utilizacdo nos ensaios laboratoriais.

Métodos

Doseamento de granzima A e de
granzima B

Usou-se, para este fim, uma técnica ELISA:
PeliKine compact™ da CLB, um imunoensaio
enzimatico tipo sandwich em que a granzima
existente na amostra ¢ capturada pelo
anticorpo monoclonal anti-granzima, que
reveste os pocos da microplaca.

Com o calibrador de concentracio conhe-
cida, tracou-se uma curva de calibracio a
partir das absorvancias dos standards. A
concentracio de granzima (U/L) foi
determinada por interpolagao da densidade
optica (DO) com a referida curva.

Doseamento de SACE
Realizado por método espectrofotométrico
cinético de cinco pontos, com substrato
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Blood samples of approximately 8cc were
taken from a peripheral vein and left to co-
agulate at room temperature before being
placed in a centrifuge at 3,000r.m.p for 10
minutes, after which serum was collected.

All the duly labelled samples were kept at —
30° until their use in our laboratory trials.

Methods

Measurement of Granzyme A and B

An ELISA technician used the following for
this purpose: a CLB PeliKine Compact kit,
an enzymatic immunotest of the sandwich
type, in which the granzyme existing in the
sample is captured by the anti-granzyme
monoclonal antibody covering the pores of
the microplate.

With the calibrator of concentration known,
a calibration curve was drawn from the ab-
sorbance of standards. The concentration
of granzyme (U/L) was determined by in-
terpolation of optic density (OD) with the

above curve.

Measurement of SACE

This was carried out by synthetic spectro-
photometry of five points, with synthetic
substratum N-[3-(2-furyl)acryloy]-L-
phenylalanylglycylglycine (FAPGG) in ac-
cordance with the following reaction:
FAPGG ->ACE -> FAP + Glycylglycine.
FAPGG hydrolysis resulted in the decrease
in absorbance of 340nm. SACE (U/L) ac-
tivity in the sample is determined by taking
the activity of the ACE calibrator into ac-
count.

Measurement of lisozyme

This was carried out by using the synthetic
turbidimetric method at 546nm, with a bac-
terial suspension of micrococcus
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sintético N-[3-(2-furyl)acryloy]-L-phenyla-
lanylglycylglycine (FAPGG) de acordo com
a seguinte reac¢ao: FAPGG ->ACE -> FAP+
+ Glycylglycine.

A hidrélise de FAPGG origina a diminui¢ao
na absorvancia a 340nm. A actividade SACE
(U/L) na amostra ¢ determinada tendo em
conta a actividade do calibrador da ACE.

Doseamento da lisozima

Fez-se por método turbidimétrico cinético
a 546nm, com uma suspensao bacteriana de
Micrococcus lysodeicticns. O resultado foi ex-
presso em mg/L.

Anilise estatistica

Os resultados foram transferidos para uma
folha de calculo do Microsoft Exce/™, com o
objectivo de proceder ao seu estudo/trata-
mento estatistico.

Os resultados foram apresentados usando
os valores médios * desvio-padrio das
amostras, utilizando para comparagao de
médias o teste # de “Student”, para analise
entre dois grupos. A analise multivariada foi
efectuada recorrendo a analise de regressao
logistica.

Considerou-se o valor de p<0,05 estatisti-
camente significativo.

Resultados

Os resultados obtidos demonstram que a
actividade SACE (U/L) esta significativa-
mente aumentada (p<0,05) no grupo
constituido por doentes com sarcoidose
pulmonar (D) (82,59+32,70) quando
comparada com a verificada no grupo
controlo doente (CD) (31,12% 29,8) ¢ com
a do grupo controlo saudavel (CN) (31,94+
+17,88) (Fig. 1). A analise de regressiao
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lysodeicticus. The result was expressed in
mg/L.

Statistical analysis

The results were transferred to a Microsoft
Excel 4 spreadsheet to proceed with satistical
study/analysis.

The results were presented using average
values & standard deviation of the samples,
using the Student’s t-Test to compare ave-
rages, for analysis between two groups. The
multivarious analysis was made by resorting
to evaluation of logistic regression.

The value p<0.05 was considered statistically
significant.

Results

The results obtained demonstrated that
SACE (U/L) activity is significantly in-
creased (p<0.05) in the group of patients
with pulmonary sarcoidosis (P) (82.59132.70)
when compared with that seen in the pa-
tient control group (PC) (31.12% 29.8) and
with the healthy control group (NC) (31.94%
17.8), (Fig. 1). The analysis of logistic re-
gression showed the same type of variation
in SACE values. The fact that no significant
variation in SACE was observed when com-
pared to activity in the patient and healthy
control groups allows us to suggest, in ac-
cordance with that published, that the SACE
is a good laboratory marker of pulmonary
sarcoidosis.

Lisozyme activity (mg/L), studied indivi-
dually, showed a significant increase in group
(P) (12.5%£5.4), and in group (PC) (9,7 £
3,8) in comparison to that observed in group
(NC) (7.5£1.9) (Fg. 2).

The analysis of logistic regression shows that
this enzyme presents significant alterations
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Fig. 1 — Representagéo gréfica da actividade média da
SACE (U/L). A actividade enzimética foi determinada por
espectrofotometria, as leituras foram efectuadas a um
comprimento de onda de 340 nm. E possivel observar que
no grupo constituido pelos doentes com sarcoidose (Doente
Sarcoidose) h4 aumento estatisticamente significativo
(p<0,05) da actividade ACE (82,59+32,70) comparati-
vamente ao grupo Controlo Saudavel (31,94+ 17,88) e ao
grupo Controlo Doente (31,12+ 29,8).

logistica demonstra o mesmo tipo de
variacdo de valores de SACE. O facto de nio
se observar nenhuma variagao significativa
de SACE quando se compara a actividade
no grupo controlo doente e no grupo de
controlo saudavel permite-nos sugerir, de
acordo com o publicado, que a SACE é um
bom marcador laboratorial de sarcoidose
pulmonar.

A actividade da lisozima (mg/L), estudada
individualmente, demonstrou aumento
significativo no grupo (D) (12,5+54) e no
grupo (CD) (9,7 £ 3,8), comparativamente
com o observado no grupo (CN) (7,5£1,9)
(Fig: 2).

A analise de regressao logistica demonstrou
que esta enzima apresenta alteragles
significativas da sua actividade no decurso
de patologia pulmonar nio sarcoidoética, o
que podera indiciar que a lisozima possa
constituir um marcador laboratorial util de
patologia pulmonar, em geral, podendo ser
um bom auxiliar ao diagnéstico diferencial

REVISTA PORTUGUESA DE

Fig. 1 — Graphic representation of average SACE (U/L)
activity. Enzyme activity was determined by spectro-
photometry; readings were made using a wavelength of
340 nm. It can be observed that the group of sarcoidosis
patients (Sarcoidosis Patient) has increased statistical sig-
nificance (p<0.05) of ACE activity (82.59+32.70) compared
to the behaviour of the Healthy Control group (31.94+17.88)
and the Patient Control group (31.12+ 29.8).

of its activity in the course of non-sarcoi-
dotic pulmonary pathology, indicating that
lisozyme might constitute a useful labora-
tory marker of pulmonary pathology in ge-
neral, and could be a good aid to differential
diagnosis between sarcoidosis and non-
sarcoidotic pulmonary pathology.

The concentration of granzyme A (U/L)
shows significant reduction in the group (P)
(81.4%17.7) compared to that confirmed in
group (NC) (108.0£38.3). When an analysis
of this isolated variable was made, (Fig. 3),
however, analysis of logistic regression did
not reveal any difference in its concentra-
tion in any of the conditions analysed.
Analysis of concentration of granzyme B
(Fig. 4) showed thatits (U/L) concentration
in groups (P) (1169£23.5) and (PC)
(117.0£30.2) was significantly reduced when
compared to the concentration observed in
group (NC) (135.2136.5). Analysis of logis-
tic regression did not confirm these changes.
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Fig. 2 - Representagéo grafica da actividade média da
lisozima (mg/L). A actividade enzimatica foi determinada
por turbidimetria; as leituras foram efectuadas a um
comprimento de onda de 546 nm. E possivel observar que
no grupo constituido por doentes com sarcoidose (Doente
Sarcoidose) (12,5+5,4) e no grupo constituido por doentes
com patologia pulmonar sem componente granulomatosa
(Controlo Doente) (9,7 £3,8), ha aumento estatisticamente
significativo (p<0,05) da actividade enzimatica compara-
tivamente com o grupo Controlo Saudavel (7,5+1,9). Nao
se observaram diferencas estatisticamente significativas
entre os grupos Doente Sarcoidose e Controlo Doente.

Fig. 2 - Graphic representation of average lisozyme acti-
vity (mg/L). Enzyme activity was determined by turbidimetry;
readings were made using a wavelength of 456 nm. It can
be observed that in the group of sarcoidosis patients (Sar-
coidosis Patient) (12.5+5.4) and in the group of patients
with non-granulomatous pulmonary pathology (Patient Con-
trol) (9.7 +3.8) there is a significant statistical increase
(p<0.05) in enzyme activity compared to the healthy con-
trol group (7.5+1.9). There were no significant differences
observed betwween the Sarcoidosis Patient and Patient
Control groups.
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Fig. 3 — Representa-se na forma grafica a concentragéo
média da granzima A expressa em U/L e determinada por
ELISA. Como se pode observar, no grupo designado por
Doentes Sarcoidose ha diminuicdo, com significado
estatistico (p<0,05) da concentragcdo da granzima A
(81,4+17,7), quando comparada com a observada no grupo
Controlo Saudavel (108,0+38,3). Relativamente ao grupo
Controlo Doente, ndo se observaram diferengas
estatisticamente significativas.

entre sarcoidose pulmonar e patologia
pulmonar nio sarcoidotica.

A concentra¢io da granzima A (U/L)
demonstrou diminui¢do significativa no
grupo (D) (81,4%£17,7), comparativamente
com o verificado no grupo (CN) (108,0£38,3)
quando se fez a analise desta variavel isola-

Fig. 3 — Graphic representation of average concentration
of granzyme A expressed in U/L and determined by ELISA.
As can be observed, in the Patient Sarcoidosis group there
is a reduction with statistical significance (p<0.05) in the
concentration of granzyme A (81.4+17.7) when compared
to that observed in the Healthy Control group (108.0+38.3).
In relation to the Patient Control group there were no sig-
nificant statistical differences observed.

Discussion

The diagnosis of pulmonary sarcoidosis, not
always easy, requires a combination of clini-
cal data and various auxiliary diagnostic
methods. However, none of the available
biological markers is specific to sarcoidosis
so as to individually allow diagnosis or exact
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Fig. 4 — Representa-se na forma gréfica a concentragéo
média da granzima B expressa em U/L e determinada por
ELISA. Como se pode observar, a concentragao da
granzima B nos grupos designados por Doentes Sarcoidose
(116,9+23,5) e Controlo Doente (117,0+30,2) apresenta
diminui¢cdo, com significado estatistico (p<0,05), quando
comparada com a determinada no grupo Controlo Saudavel
(135,2+36,5). A comparacéo da concentragao da granzima
B dos grupos Doente Sarcoidose e Controlo Doente ndo
demonstrou diferengas estatisticamente significativas.

damente (Fig. 3); no entanto, a analise de
regressao logistica nao revelou nenhuma
diferenca significativa da sua concentraciao
em nenhuma das condi¢oes analisadas.

A analise da concentrac¢do de granzima B
(Fig. 4) demonstrou que a sua concentragao
(U/L) nos grupos (D) (116,9£23,5) e (CD)
(117,0£30,2) esta significativamente dimi-
nuida quando comparada com a concen-
tracao observada no grupo (CN) (135,2£36,5).
A analise de regressdo logistica nao con-
firmou estas alteracdes.

Discussdo

O diagnéstico de sarcoidose pulmonar, nem
sempre facil, requer a combinaciao dos dados
clinicos e dos diversos meios auxiliares de
diagnoéstico. No entanto, nenhum dos marca-
dores biolégicos disponiveis é especifico de
sarcoidose de modo a, isoladamente, per-
mitir fazer o diagndstico ou previsoes
prognosticas exactas**. Eles sio a expressdo
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Fig. 4 - Graphic representation of average concentration
of granzyme B expressed in U/L and determined by ELISA.
As can be observed, the concentration of granzyme B in
the Sarcoidosis Patient (1169+23.5) group and Healthy
Control group (117.0£30.2) present significantly significant
reduction (p<0.05) when compared to that of the Healthy
Control group (135.2+36.5). The comparison of concentra-
tion of granzyme B in the Sarcoidosis Patient and Patient
Control groups did not demonstrate statistically significant
differences.

prognostic predictions* *. They are the bio-
logical expression of the psychopathologi-
cal mechanisms of the disease. They reflect,
among other things, alterations in cellular
functions involved in the formation of
sarcoidotic granulomas®.

In recent decades, efforts have been
madethat have resulted in some advances,
leading to an improvement in the laboratory
contribution to the diagnosis of sarcoido-
sis, with increasing and accessible resort to
BAL analysis, which allows us to obtain in-
formation very close to the local activity of
the lesion. However, measurement of SACE
and serum lisozyme are still used when, in
clinical practice, the laboratory diagnosis of
sarcoidosis is required. These biological
markers are too often used as “patterns” of
recognized interest in investigative studies
into and experiments in this pathology.
The angiotensin-converting enzyme (ACE)
is one of the most important biological
markers in this pathology. This enzyme,
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biol6gica dos mecanismos fisiopatologicos
da doenca. Reflectem, entre outras, as
alteragoes das funcdes celulares implicadas
na formacio dos granulomas sarcoidéticos®.
Nas tltimas décadas, tém sido desenvolvidos
esforcos de que resultaram alguns avancos
que permitiram melhorar o contributo labo-
ratorial para o diagndstico da sarcoidose,
com o recurso cada vez mais frequente, e
acessivel, ao LLBA, cuja analise nos permite
obter informag¢des muito proximas da
actividade local da lesao. Contudo, é ainda o
doseamento de SACE e de lisozima no soro
que ¢é usado quando, na pratica clinica, se
pretende diagnosticar laboratorialmente a
sarcoidose. Estes marcadores biologicos sao,
igualmente, muito utilizados como “padroes”
de reconhecido interesse em estudos de
investigacdo, experimentais, sobre esta
patologia.

A enzima de conversio da angiotensina
(ACE) é um dos marcadores biolégicos de
maior importancia nesta patologia. Esta
enzima, que cataliza a transformacao de
angiotensina I em angiotensina II, ¢, em con-
digoes fisioldgicas, maioritariamente segre-
gada pelas células do endotélio vascular. No
decurso da sarcoidose, a ACE, é também
produzida por células da linha monocitaria
e pelas células epitelidides do granuloma. Os
linfocitos T CD4 interferem com a secre¢io
da enzima ao produzir e segregar o factor
indutor da ACE, o AIF (ACE-inducing fac-
tor)*¥, o que contribui para o aumento da
sua concentracao.

O doseamento de SACE tem demonstrado
ser um bom “marcador” laboratorial na
sarcoidose, uma vez que a actividade da
enzima de conversao da angiotensina se
encontra significativamente elevada no soro
dos doentes com esta patologia, comparati-
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which catalyses the transformation of angio-
tensin I in angiotensin 11, is, in physiological
conditions, largely segregated by the cells of
the vascular endothelium. In the course of
sarcoidosis, ACE is also produced by cells
of the monocyte line and by epitheliod cells
of the granulomas. T lymphocytes CD4 in-
terfere with the secretion of enzyme in the
production and separation of the inductor
factor of ACE, AIF (ACE-inducing factor)®,
which contribute to an increase in its con-
centration.

Measurement of SACE has been shown to
be a good laboratory marker in sarcoidosis
as the activity of the angiotensin-converting
enzyme is found to be significantly elevated
in the serum of patients with this pathology,
compared to what is observed in normal
control subjects and in patients with inflam-
matory non-granulomatous pulmonary pa-
thology, in varying degrees, according to
of between 40%-90% of
. As previously stated, this

studies,
cases M HAOHAS
fact is due to the large production and se-
cretion of the enzyme by the epitheliod cells
of sarcoidotic granulomas®. Peeters ACTM
et al 1998 found that SACE influences pro-
duction of pro-inflammatory cytokines,
which, according to the authors and in ac-
cordance with what is currently accepted,
could contribute to the development of
granulomas, as their serum measurement is
a good indicator of inflammatory activity in
sarcoidosis**.

Results obtained in this study demonstrated
a significantly statistical increase in SACE
activity (p<0.0.5) in the group of patients
with pulmonary sarcoidosis compared to
that observed in the normal control group
and the group of patients with non-granu-
lomatous pulmonary pathology, as can be
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vamente com o que se observa em controlos
normais, e em doentes com patologia
pulmonar inflamatéria nao granulomatosa,
numa percentagem que varia, consoante os
estudos, entre 40-90% dos casos? 346474849,
Este facto deve-se, como ja foi referido, a
grande producdo e a secre¢io da enzima
pelas células epitelidides do granuloma
sarcoidotico®. Peeters ACTM e col., 1998,
verificaram que a SACE influenciava a
producdo de citocinas pro-inflamatoérias, o
que, segundo os autores e de acordo com o
que ¢ aceite actualmente, podera contribuir
para o desenvolvimento do granuloma,
sendo o seu doseamento sérico um bom
indicador da actividade inflamatéria na
sarcoidose**.

Os resultados obtidos neste estudo demons-
traram aumento estatisticamente significa-
tivo da actividade SACE (p<0,05) no grupo
de doentes com sarcoidose pulmonar, com-
parativamente com o observado no grupo
controlo normal e com o grupo constituido
por doentes com patologia pulmonar nio
granulomatosa, como se pode concluir pela
observacao da Fig. 1. A maior actividade
SACE nos doentes com sarcoidose esta de
acordo com os resultados de outros

2021459851 " estando relacionada com a

autores
actividade da doenca, uma vez que tanto o
grupo controlo constituido por individuos
saudaveis, como o grupo constituido por
doentes com patologias pulmonares sem
inflamacdo cronica granulomatosa, apre-
sentam actividade SACE idéntica e significa-
tivamente mais baixa. A analise de regressao
logistica (analise multivariada) indica que a
SACE ¢ o marcador laboratorial disponivel
que mais contribui para o diagnostico labo-
ratorial de sarcoidose pulmonar.

Alisozima é uma enzima catiénica produzida
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seen in graph 1. The higher SACE activity
in sarcoidosis patients is in keeping with the

,21, 45, 48, 51 related

findings of other authors®
to the activity of the disease, as so many in
the control group of healthy subjects and
the group of patients with non-inflamma-
tory chronic granulomatous pulmonary pa-
thology presented identical and significantly
lower SACE activity. Analysis of logistic re-
gression (multivaried analysis) indicates that
SACE is the available laboratory marker that
contributed most to the laboratory diagno-
sis of pulmonary sarcoidosis.

Lisozyme is a cationic enzyme produced by
monocyte, macrophage and granulocite cells.
It has preferential antibacterial activity not
only as it catalyses hydrolysis of mucopoly-
sacarides of he bacterial walls, especially
gram-positives, but also as it complements
the lytic action of the object. Additionally, it
is accepted that the enzyme can perform
other functions in the organism, many of
which are poorly understood or clarified, as
for example in the psychopathology of in-
flammatory diseases, as it is produced and
released by immunoinflammatory cells in the
area of inflammation. Lisozyme activity has
been pointed to as a marker of inflamma-
tory activity, with use in the laboratory in
the diagnosis of some pulmonary diseases.
It is particularly valuable in the relation be-
tween lisozyme in pleural liquid/activity of
serum lisozyme differential diagnosis in pleu-
ral effusions caused by tuberculosis* *.
The analysis of results of lisozyme activity
in this study shows, Fig. 2, in comparisons
between groups a statistically significant in-
crease in the sarcoidosis patients and the
group with various pulmonary diseases with-
out inflammatory components, in relation
to that observed in the healthy control group
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por células da linha monocitica/macrofagica
e granulocitica. Possui actividade antibacte-
riana preferencial nao sé porque cataliza a
hidrélise de mucopolissacarideos da parede
bacteriana, sobretudo de Gram-positivos,
mas também porque complementa a ac¢ao
litica do complemento. Além desta, aceita-se
que a enzima possa desempenhar outras
fungdes no organismo, muitas das quais mal
conhecidas ou mal esclarecidas, como por
exemplo na fisiopatologia de doengas
inflamatérias, uma vez que € produzida e li-
bertada por células imunoinflamatodrias
presentes no local da inflamagao. A activi-
dade da lisozima tem sido indicada como um
marcador de actividade inflamatéria com
utilidade laboratorial no diagnéstico de
algumas doencas pulmonares. E particular-
mente valorizada a razdo entre actividade da
lisozima no liquido pleural/actividade da
lisozima sérica para o diagnoéstico diferencial
de derrames pleurais de origem tubercu-
losa*,

A analise dos resultados da actividade da
lisozima neste trabalho demonstrou (Fig. 2),
na comparagdo entre grupos, aumento
estatisticamente significativo no grupo de
doentes com sarcoidose e com doenca
pulmonar diversa sem componente inflama-
toria, relativamente ao observado no grupo
controlo saudavel (p<0,05). Nao se encon-
trou diferenga significativa quando se
comparou a actividade determinada no
grupo de doentes com sarcoidose com a do
grupo de doentes com patologia pulmonar
diversa. O aumento da actividade da lisozima
em ambos os grupos constituidos por
doentes com patologia pulmonar diversa e
com sarcoidose pulmonar comparativa-
mente com o observado nos individuos
saudaveis, sugere que o doseamento da
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(p<0.05). There was no significant difference
when determined activity was compared in
the group of sarcoidosis patients with the
group with varying pulmonary pathology.
The increase in lisozyme activity in both
groups of patients with varying pulmonary
pathology and with pulmonary sarcoidosis,
compared to that observed in healthy sub-
jects, suggest that measuring lisozyme ac-
tivity could be used as a good indicator of
pulmonary illness in general. The increase
observed by us, in accordance with other
authors, does not add any information to
the diagnosis of sarcoidosis®. On the other
hand, analysis of logistic regression
(multivaried analysis) suggests that, in pa-
tients with pulmonary sarcoidosis, the
heightened activity of serum lisozyme could
be an indicator of protection or of less se-
rious disease.

Serum concentration of granzyme A pre-
sented a significant statistical reduction
(p<0.05) in the group of patients with sar-
coidosis, compared to that shown in the
healthy control group, as can be seen in
Fig. 3.

In Fig. 4, referring to the measurement of
serum concentration of granzyme B, we can
observe that concentration of granzyme B
is diminished, with a significant statistical
difference (p<0.05), both in patients with
sarcoidosis and in those with non-granulo-
matous pulmonary pathology, compared to
the normal control group.

The granzymes are serum proteases released
by the degranulation of T lymphocytes and
natural killer cells that penetrate the target
cell and, in its cytosol, carrying out their
functions, among which we highlight the
stimulation of production of pro-inflamma-
tory cytokines, such as TNIF-ot, IL6 and 118
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actividade da lisozima podera ser usada como
um bom marcador de doenc¢a pulmonar em
geral. De acordo com outros autores, o
aumento, por nos observado, nio acres-
centou nenhuma informacio para o diag-
néstico de sarcoidose®. Por outro lado, a
analise de regressdo logistica (analise
multivariada) sugere que, nos doentes pul-
monares sem sarcoidose, a maior actividade
sérica de lisozima podera constituir um
indicador de protec¢do ou de doenca menos
grave.

A concentracio sérica da granzima A apre-
sentou diminui¢ao estatisticamente signifi-
cativa (p<0,05) no grupo constituido por
doentes com sarcoidose, comparativamente
ao verificado no grupo de controlo saudavel,
como se pode observar na Fig, 3.

Na Fig. 4, que se refere ao doseamento da
concentracao sérica da granzima B, podemos
observar que a concentra¢io da granzima B
esta diminuida, com diferenca estatistica-
mente significativa (p<0,05), tanto nos
doentes com sarcoidose como nos doentes
com patologia pulmonar nao granulomatosa,
comparativamente com o grupo controlo
normal.

As granzimas sao serinaproteases libertadas
por desgranulacio dos linfécitos T e de
células natural killer, penetram na célula-alvo
e, o seu citosol, vao executar as suas funcdes,
de que destacamos a estimulacao da pro-
ducio de citocinas pro-inflamatorias, como
o TNF-a, IL6 e IL8 e a inducio da morte
celular programada®*"**>. A granzima B
conduz a morte da célula-alvo por apoptose
por uma via membranar ou extrinseca, ou
através da via mitocondrial ou intrinseca.
Esta tltima via é mediada pela clivagem dum
substrato desta granzima, a proteina citoso-
lica Bid, um membro da familia de proteinas
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and the induction of programmed cellular
death>* %> Granzyme B causes the death
of the target cell by apoptosis through a
membrane or extrinsic channel, or via the
mitochondrial or intrinsic channel. This last
channel is mediated by cleaving of the
substrate of this Granzyme, the cytosolic
protein, Bid, a member of the pro-apoptocic
protein family Bcl-2. This cleaving results
in the creation of a truncated form of Bid,
Bidt, that induces change in the mitochon-
drial membrane with the freeing of cyto-
chrome ¢ and other pro-apoptocic media-
tors, culminating in the activation of
caspaces and in cell death by apoptosis™ >*.
Granzyme A also induces cell death, but by
mechanisms still not totally explained®* >,
Not all liberated granzymes enter the target
cell. Some pass into peripheral blood and
other biological liquids and specimens, such
as BAL?*>%7 which suggest the possibi-
lity that in these areas they exercise a modu-
lating effect on the organism®” . Their
measurement, especially by the technique
used in this study, could be useful, for
example, as an aid to diagnosis in clinical
practice.

The presence of granzymes A and B in the
extracellular environment leads us to ac-
knowledge the possibility of these modu-
lating the immonoinflammatory response
observed in various pathological situations,
as for example in sarcoidosis, which is in
keeping with the study of Spaeny-Dekking
et al1998* where the hypothesis is advanced
that Granzyme levels in biological liquids
could reflect the presence of activated cells
(NK and cytotoxic LT) and in this way the
degree and severity/activity of the disease™.
Elevated levels of Granzyme A and B were
found in plasma of patients with EBV and
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pro-apoptoticas Bel-2. Desta clivagem
resulta a formacido da forma truncada da Bid,
a Bidt, que induz alteracio na membrana
mitocondrial com libertacdo de citocromo ¢
e outros mediadores pé-apoptoticos, cul-
minando na activagio de caspases € na morte
da célula por apoptose™*. A granzima A
também induz a morte celular, mas por
mecanismos ainda nio totalmente esclare-
Cid0529’34’55.

Nem todas as granzimas libertadas entram
na célula-alvo. Parte passa ao sangue peri-
férico e a outros liquidos biologicos e de
recolha, como o LLBA**>%7 o que sugere
a possibilidade de, nestes compartimentos,
exercerem algum efeito modulador no
organismo”*. O seu doseamento, nomeada-
mente pela técnica usada neste estudo,
podera ser utilizado, por exemplo, como
auxiliar de diagndstico na pratica clinica.

A presenca de granzimas A e B no meio
extracelular levou-nos a admitir a possibili-
dade de estas modularem a resposta imu-
noinflamatéria observada em diversas
situagoes patologicas, como por exemplo na
sarcoidose, o que estaria de acordo com o
estudo de Spaeny-Dekking e col., 1998%, em
que ¢ avancada a hipétese de os niveis de
granzimas dos liquidos biolégicos poderem
reflectir a presenca de células activadas (NK
e LT citotoxicos), e, deste modo, o grau ¢ a
gravidade/actividade da doenca*. Niveis
elevados de granzima A e B foram detec-
tados no plasma de doentes com infec¢ao
por EBV e VIH-1 no liquido sinovial e no
plasma de doentes com artrite reumatoide e
também no LLBA de doentes com alveolite
linfocitica e com pneumonite por hipersen-
sibilidade (PH). Na PH, a granzima A
apresentou a maior actividade, pelo que os
autores a referem como tendo maior partici-
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HIV-1, in sinovial liquid and in those with
rheumatoid arthritis and also in the BAL of
patients with lymphocytic alveolitis and with
hypersensitivity pneumonitis (HP). In HP,
Granzyme A presented the most activity,
with the authors referring to it as having
more participation in its physiopathological

22425657 "The same authors also

mechanisms.
assert that the activity of Granzyme A is
strongly related to levels of antigens in the
BAL which, in their opinion, indicates that
all the Granzyme A in the lung is active
granzyme™.

On the other hand, a study by Bratke K ¢7
al, 2004* showed that bronchial asthma pa-
tients had measurements of granzyme B
taken in BAL that were significantly higher
compared to those found in normal control
subjects. The authors suggest that in this
pathological condition, granzyme B per-
forms a distinct physiopathological role,
which in their opinion needs to be con-
firmed®.

Our results suggest the participation of both
granzyme A and B in the mechanisms of
cellular cytotoxicity observed in sarcoidosis,
which is in accord with some authors who
attribute an active role to these enzymes in
the physiopathological modulation of the
lung®. The reduction in serum concentration
of granzyme A and B could be related to the
greater use /consumption of this enzyme, or
due to its deficient cellular activation as a re-
flex of its production and, mainly, in the de-
regulation of the local cellular response.
However, despite these variables, when
evaluated separately and the different groups
compared, they presented significant statis-
tical differences, previously referred to in
Figs. 3 and 4, which could suggest some re-
lation to the formation of sarcoidotic
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pa¢do nos seus mecanismos fisiopato-
l6gicos™****". Os mesmos autores afirmam
ainda que a actividade da granzima A esta
fortemente correlacionada com os niveis
antigénicos no LLBA, o que, em sua opinido,
indica que toda a granzima A, no pulmaio, é
uma granzima activa®.

Por outro lado, noutro estudo, Bratke K e
col. 2004*, em doentes com asma bronquica,
foi doseada a concentragdo da granzima B
em LLBA, tendo-se observado aumento
significativo nos doentes, comparativamente
com o encontrado nos controlos normais.
Os autores sugerem que, nesta condi¢ao
patolégica, a granzima B desempenha um
papel fisiopatolégico de relevo, o que, no
entanto, em sua opinido, necessita de ser
confirmado®.

Os nossos resultados sugerem a participacao
quer da granzima A quer da granzima B nos
mecanismos de citotoxicidade celular obser-
vados na sarcoidose, o que esta de acordo
com alguns autores que atribuem a estas
enzimas um papel activo na modulacdo
fisiopatologica do pulmao™. A diminui¢io
da concentragao sérica da granzima A e B
podera estar relacionada com a maior uti-
lizacao/consumo desta enzima, ou devet-se a
uma activacao celular deficiente com reflexo
na sua producio e, principalmente, na
desregulagio da resposta celular local.

No entanto, apesar de estas variaveis, quando
avaliadas separadamente e feita a compa-
ra¢ao entre os diferentes grupos, terem apre-
sentado diferengas estatisticamente signifi-
cativas, referidas nas Figs. 3 e 4, o que podera
sugerir alguma relacado com a formagio do
granuloma sarcoidotico, através da analise
de regressio logistica, ndo foi possivel
confirmar esta relac¢do, o que pode estar
relacionado com a amostra incluida neste
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granulomas. Through the analysis of logis-
tic regression it was not possible to confirm
this relation, which could relate to the sam-
ple of this study being insufficient. How-
ever, the serum concentration of granzyme
B presents changes, which although with-
out significance tended to approximate to
the statistical significance of the patient con-
trol group when compared to the healthy
control group.

Although promising, these results need to
be confirmed, as given the smallness of the
sample, it is not possible to draw final, illu-
minating conclusions. A larger sample and
oested, which
could alter this result and make it possible

the widening of the study is sug

that granzyme B is revealed to be a useful
laboratory marker in pulmonological diag-
nosis. In our opinion, there is a need for fur-
ther studies that must also include measure-
ments of enzymes in BAL to gather locally
obtained information on the development
of the chronic inflammatory process.

Conclusions

In conclusion, with the sample considered,
our study showed that SACE activity in pa-
tients with sarcoidosis is significantly in-
creased in relation to what we observed in
other groups under study, in accordance with
available literature. This allowed us to con-
clude, and reaffirm, the importance of mea-
suring this enzyme, and its important con-
tribution to diagnosis and laboratory moni-
toring of sarcoidosis.

Lisozyme activity shows alterations in the
course of infectious, non-granulomas pul-
monary pathologies, which suggest their pos-
sible usefulness for differential diagnosis
between pulmonary sarcoidosis and non-
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estudo ser insuficiente. No entanto, a
concentracao sérica de granzima B apresenta
alteragcoes que, embora sem significado,
tendem a aproximar-se da significancia
estatistica no grupo “controlo doente”
quando comparada com a do grupo “con-
trolo saudavel”.

Estes sio resultados que, embora prome-
tedores, necessitam de confirmacdo, uma vez
que, dada a exiguidade da amostra, nio ¢
possivel retirar conclusdes finais, elucidativas.
Sugere-se o0 aumento da amostra e a amplia-
¢ao do estudo, o que podera alterar este resul-
tado, sendo, por isso, possivel que a granzima
B se venha a revelar um marcador laborato-
rial util no diagnéstico em pneumologia. Em
nossa opiniao, sao necessarios mais estudos
que deverdo incidir, também, nos dosea-
mentos das enzimas em LLBA para que,
desta maneira, se possam recolher informa-
¢oes sobre a evolucao do processo infla-
matotio cronico, obtidas localmente.,

Conclusoes

Em conclusio, com a amostra estudada, o
nosso estudo demonstrou que a actividade
SACE nos doentes com sarcoidose esta
significativamente aumentada, em relagao ao
que observamos nos outros grupos estu-
dados, de acordo com o publicado na
literatura disponivel, o que nos permite
concluir, e reafirmar, o interesse do dosea-
mento desta enzima e o seu contributo
importante para o diagnostico e monitori-
zagdo laboratorial da sarcoidose.

A actividade da lisozima demonstrou
alteracoes no decurso de patologias pulmo-
nares nao granulomatosas, infecciosas, que
sugerem a sua possivel utilidade para o
diagnostico diferencial entre sarcoidose pul-
monar e patologia pulmonar nao sarcoidotica.
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sarcoidotic pulmonary pathology.

The change in concentration of granzymes
A and B, despite the statistical significance
when they are analysed individually, does not
allow for the drawing of conclusions, al-
though it appears to us that in this study the
granzymes are not important for diagnosis
of pulmonary sarcoidosis. However, their
possible use in the diagnosis of pulmono-
logy cannot be ruled out.

Finally, we conclude with the need to widen
the study, increasing the number in the sam-
ple and the necessity of subjecting them to
measurement of BAL to give further clarifi-
cation to our results.

Work financed by the Research Support Department (GAI)
of the Coimbra University Medical School
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A modificagdo da concentragao das granzi-
mas A e B, apesar do significado estatistico,
quando analisadas individualmente, nao
permitem tirar conclusdes, embora nos
pareca que, neste estudo, com a amostra
estudada, as granzimas ndo sio importantes
para o diagnostico de sarcoidose pulmonar.
Contudo nao se pode afastar a sua possivel
utilidade no diagnéstico em pneumologia.
Finalmente, concluimos pela necessidade de
alargar o estudo, aumentar o numero da
amostra e pela necessidade de se procederem
a doseamento em LLBA para melhor
esclarecimento dos nossos resultados.

Projecto financiado pelo Gabinete de Apoio a Investigacao
(GAI) da Faculdade de Medicina da Universidade de

Coimbra.
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