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AUTOANTITELA KOD BOLESNIKA LECENIH OD AKTIVNE PLUCNE
TUBERKULOZE

AUTOANTIBODIES IN PATIENTS TREATED FOR ACTIVE PULMONARY TUBERCULOSIS

Svetlana KASIKOVIC-LECIC', Aleksandar KERENJF, Slobodan PAVLOVIC', Vesna KURUC',
Igor MITIC® i Tanja ILIC®

SaZetak - Imunoloski odgovor domacina prema mikobakterijama moZe biti odgovoran za nastanak autoantitela usmerenih prema
sopstvenim tkivnim antigenima. Cilj na3cg istraZzivanja bio je da ispitamo prisustvo autoantitela u serumima obolelih od aktivne
pluéne tuberkuloze. njihovu ucestalost i medusobnu povezanost sa polom, eventualnom hipergamaglobulinemijom i primenjenom
terapijom. Tchnikom indirektne imunofluorescencije, uz koridéenje kriostatskih ise€aka pacovskih organa i humanih cpitelnih Celija
karcinoma larinksa, ispitivano je prisustvo autoantitela (antinuklearnih, antisréanib, antimitohondrijalnih, antiparijetalnih, an-
tiglatkomiSicénih, antitiroidnih i reumatoidnog faktora) u serumima ispitanika tokom le¢enja bolesti i posle pet godina od zavrienog
le¢enja. Utvrdeno je da se u serumima dela bolesnika mogu detektovati pojedina ispitivana autoantitela u niskom titru i da ne postoji
statistitki znacajna razlika u njihovom prisustvu medu polovima. Prisustvo antinuklearnih antitela u serumima bolesnika je pored
mogucih mehanizama molekulske mimikrije i poliklonske aktivacije limfocita, bar delimi¢no posiedica primene izonijazida. Nalaz
drugth autoantitela je nespecifian i nije u vezi sa infekcijom mikobakterijama, niti sa upotrebom antituberkulotika. Tokom le¢enja
bolesti dolazi do reverzibilne hiper-gamaglobulinemije, koja je bar delimi¢no posledica prisustva autoantitela u serumima bolesnika.
Kljuéne reéi: Autoantitela; Pluéna tuberkuloza; Autoimunitet; Izoniazid

Summary - The genesis of auto-immune antibodies directed against the own tissue antigens of a host may be due to the host's im-
mune response (o mycobacteria. The prospective study included 110 patients treated for active pulmonary tuberculosis and the con-
trol group of 60 healthy subjects, volontary blood donors. Applying the method of indirect immunofluorescence and cryostat
sections of rat organs and human larynx cancer epithelial cell line (HEp-2 cells), the prescence of the following autoantibodies in
the serum of the examined patients was examined: antinuclear (ANA), anticardiac (ACA), antimitochondrial (AMA), antiparietal
(APA), anti smooth muscular (ASMA), antithyroidal (ATA), rheumatoid factor (RIF). These autoantibodies were determined in the
course of treatment and five years later. Low levels of some examined autoantibodies were detected in the serum of a number of the
examined patients. No significant difference in the presence of the analysed antibodies was registered between the sexes. In the
course of the treatment a reversible hyper-gammaglobulinemia developed, which was at least partially due 1o the presence of
autoantibodies in the patients blood serum. Besides possibly involved mechanisms of molecular mimicry and polyclonal lvmphocyte
activation, the presence of antinuclear antibodies in the patient's serum is at least partially due to isoniazide treatment. The finding
of other autoantibodics is nonspecific and not related to the mycobacterial infection or antituberculosis drug administration.

Key words: Autoantibodies; Tuberculosis, Pulmonary, Autoimmunity: Isoniazid

Uvod

Hroni¢ne bakterijske infekcije mogu da dovedu
do poremecaja imunoloske tolerancije na vise na-
¢ina: promenom sopstvenih antigena (antigenskih
determinanti) domacina i formiranjem novih (kako
zbog destrukcije sopstvenih tkiva, tako i zbog uti-
caja lekova koji se koriste u terapiji), molekulskom
mimikrijom izmedu domacinovih 1 mikrobnih anti-
gena, poliklonalnom aktivacijom limfocita, pojavom
autoreaktivnih klonova na odeljene antigene, pore-
mecajima u sekreciji citokina ili disbalansom u anti-
idiotipskoj mrezi. NajéeSce je za nastanak autoimu-
nosti odgovorno istovremeno dejstvo vise mehani-
zama [1-4]. Svi ovi fenomeni mogu da postoje kod
tuberkuloznih bolesnika, ali su relativno neispitani
parametri.

Cilj naseg istrazivanja bio je da utvrdimo da li se
u serumima obolelih 1 leéenih od aktivne, novoot-
krivene pluéne tuberkuloze mogu detektovati:

Introduction

Chronic bacterial infections may induce the im-
munological tolerance impairment via several
mechanisms: alteration of the host's antigens (anti-
genic determinants) and formation of the new ones
(due both to the tissue destruction and effects of the
applied drugs), molecular mimicry between the host
and microbial antigens, polyclonal lymphocyte acti-
vation, emergence of autoreactive clones to sepa-
rated antigens, impaired cytokine selection or
antidiotype network imbalance. Autoimmunity is
usually due to the simultaneous activity of several
mechanisms [1-4]. All these phenomena may be in-
volved in tuberculosis, but the parameters have still
been poorly investigated.

The study was atmed at establishing the presence
of antinuclear (ANA), antiparietal (APA), an-
tismoothmuscle (ASMA), antimitochondrial (AMA),
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Skracenice

aAT - autoantitela

ANA - antinuklearna antitela

APA - antiparijetalna antitcla

AGMA - antiglatkomi$i¢na antitela

AMA - antimitohondrijalna antitela

ASA - antisréana antitela

ATA - antitiroidna antitcla

RF - reumatoidni faktor

ATL - antituberkulozni lekovi

TIIF - tehnika indirektne imunofluorescencije
HEp-2 elije - humane epitelne Celije karcinoma larinksa
up - ukupni proteini

A - albumini

G - gama globulini

A/G - albuminsko-globulinski indcks

BK - Bacilus Koch

H - izonijazid

R - rifampicin

Z - pirazinamid

antinuklearna (ANA), antiparijetalna (APA), anti-
glatkomiSicna ~ (AGMA),  antimitohondrijalna
(AMA), antisréana (ASA), antitiroidna (ATA) auto-
antitela i reumatoidni faktor (RF), da utvrdimo nji-
hovu ucestalost i medusobnu povezanost sa polom,
primenjenom terapijom i eventualnom hipergama-
globulinemijom.

Materijal i metode

U prospektivnoj klini¢koj studiji ispitano je 110
bolesnika lecenih od aktivne pluéne tuberkuloze.
Ovi bolesnici su podeljeni u dve grupe (grupa A i
B). U grupi A je odabrano 70 bolesnika koji su prvi
put hospitalizovani u Institutu za pluéne bolesti u
Sremskoj Kamenici, zbog aktivne, novootkivene,
pluéne tuberkuloze pozitivne na Bacilus Koch (BK).
U grupi B je oda- brano 40 ispitanika koji su pre 5
godina prvi put leceni od aktivne, BK pozitivne
pluéne tuberkuloze u Institutu za pluéne bolesti u
Sremskoj Kamenici. Posle postizanja negativizacije
sputuma, dalje le- enje se sprovodilo u regionalnim
dispanzerima za pluéne bolesti, gde su vriene re-
dovne kontrole obolelih do zavrSetka lecenja i
povremene kontrole posle tog perioda. Posle pre-
kida uzimanja antituberkuloznih lekova (ATL), ispi-
tanici ove grupe nisu imali recidive bolesti, a pri
naSem pregledu bili su dobrog opsteg stanja, bez
klini¢kih, radioloskih i bakterioloskih znakova ak-
tivnog oboljenja. Ova grupa je formirana sa ciljem
da se ispita prisustvo autoantitela u serumima bole-
snika, posle visegodi$njeg prekida primene ATL.

Zasejavanjem sputuma na Lowenstain-Jensenove

podloge, pri prijemu na bolnicko ledenje, kod svih

ispitanika je kao uzrocnik bolesti izolovan Myco-
bacterium tuberculosis.

Svi ispitanici su le¢eni kombinovanom trojnom
antituberkulotskom terapijom (H - izonijazid 5 mg/
kg/dan, R-rifampicin 10 mg/kg/dan i Z-pirazinamid
15-30 mg/kg/dan), po Sestomeseénom terapijskom

Abbreviations

aAT - autoantibodics

ANA - antinuclear antibodies

APA - antiparictal antibodies

AGMA - antismoothmuscle antibodics

AMA - antimitochondrial antibodics

ASA - anticardiac antibodics

ATA - antithyroid antibodics

RF - rheumatoid factor

ATL - anti-tuberculous drugs

THF - technique of indirect immunofluorescence
HEp-2 éelije - human larynx cancer epithelial cells
up - total proteins

A - albumins

2G - gama globulins

A/G - albumin-globulin index

BK - Bacilus Koch

1 - isoniazid

R - rifampicin

Z - pyrazinamide

anticardiac (ACA), antithyroid (ATA) antibodies
and the rheumatoid factor (RF) in the sera from pa-
tients treated for active, new-detected pulmonary tu-
berculosis, and defining their frequency and
correlation to the sex, applied therapy, and possible
hyper-gammaglobulinemia.

Material and methods

The prospective study included 110 patients
treated for active pulmonary tuberculosis, subdi-
vided into two groups (Group A and Group B).
Group A included 70 patients hospitalized in the In-
stitute for Pulmonary Diseases, Sremska Kamenica
due to active, new-detected, mycobacterium positive
pulmonary tuberculosis. Group B included 40 pa-
tients who were treated first time 5 years ago for ac-
tive pulmonary tuberculosis. Once the negative
sputum finding was achieved, their treatment was
continued in the regional pulmonary dispensaries
where they were submitted to regular controls until
the treatment was completed, as well as to occa-
sional controls afterwards. Upon discontinuation of
the treatment with antituberculous drugs (ATD),
these patients developed no relapses and were in a
good general condition on controls, free of any
clinical, radiologic, or bacteriological signs of the
active disease. This group was formed in order to
examine the presence of autoantibodies in the pa-
tients' sera several yeas after the AT therapy
discontinuation.

On admission, these patients had their sputum
samples cultivated in Lowenstain-Jensen's medium,
which showed the presence of Mycobacterium tu-
berculosis as the inducing agent of their disease.

All the patients of this group received the six
month (2 HRZ + 4 HR) combined three-drug antitu-
berculous therapy (H - isoniazid 5 mg/kg/day, R -ri-
fampicin 10 mg/kg/day and Z -pyrazinamide 15-30
mg/kg/day). In this period, the patients received the
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rezimu (2 HRZ + 4 HR). Tokom le¢enja bolesti bo-
lesnici nisu uzimali druge lekove (samo ATL). Kod
svih je leCenje bolesti bilo uspesno (poboljsanje
opSteg stanja obolelog, postizanje negativizacije
sputuma, tj. odsustva M. tuberculosis iz sputuma,
regresija promena uocenih na radioloskom snimku
grudnog kosa) i zavrSeno posle 6 meseci. Na pri-
menjenu terapiju nije doSlo do pojave nezeljenih
efekata (poremecaji funkcije jetre, krvne slike,
alergija).

Od svakog ispitanika u grupi A, uzimano je tri
puta (kod ispitanika grupe B i kontrolne grupe,
samo jedan put) po 5 ml krvi, za imunoloske analize
i to: u nultom momentu, tj. pre zapoCinjanja leenja
dokazane aktivne pluéne tubcrkur oze, posle mesec
dana od zapocinjanja terapije, kao i na kraju
sprovedenog leCenja (posle 6 meseci). Primenom
tehnike indirektne imunofluorescencije (THF) ispiti-
vano je prisustvo odgovaraju¢ih autoantitela u seru-
mima bolesnika [5-7]. Kao antigena podloga za
dokazivanje autoantitela koris¢eni su 4u debeli
kriostatski iseCci pacovske jetre, srca, Zzeluca,
bubrega i Stitnjae (tzv. zbirni preparat). Ispitivani
serumi su najpre testirani u pocetnom razblaZenju
1:32. Serumi bolesnika koji su bili ANA pozitivni u
titru 1:32, ispitivani su dalje do razblazenja 1:128.
Za ispitivanje prisustva ANA u serumima bolesnika
pored tkivnog koriscen je i celijski supstrat, tj. kul-
ture HEp-2 ¢elija (humane epitelne ¢elije karcimoma
larinksa) na komercijalnom kitu Quantaflaor, firme
Kallested iz Pariza. Koris¢enjem HEp-2 Celija mogu
se detektovati i antitela protiv onih antigena kojih
inaée nema na tkivnim supstratima, a koji mogu da
se zapaze samo u toku deobe Celije. Kod bolesnika
koji su imali pozitivan titar ANA vrSeno je
odredivanje i tipa jedarne fluorescencije (Slika 1.
Dokazivanje RF vrieno je lateks aglutinacionim
testom [8]. Kod veéine bolesnika grupe A uradena
je elektroforeza serumskih proteina. Odredivane su
relativne vrednosti pojedinih frakcija proteinograma
kod dela bolesnika oba pola, radi poredenja pojave
autoantitela sa eventualnom hiper-gamaglobuline-

mijom.
Celljska membrana
I:Jedro - e

Hemaogeni Ivicni

Tackasti Nukleolusni

Slika 1. Tipovi fluorescencije jedra
Fig. 1. Tvpes of nuclear fluorescence

Kontrolnu grupu saéinjavalo je 60 zdravih osoba
(30 muskaraca i 30 Zena), dobrovoljnih davalaca

AT therapy only, achieving a good treatment re-
sponse (improved general health condition, negative
sputum finding free of M. tuberculosis, radiological
regression), so the treatment was discontinued after
six month. No undesirable side effects of the ap-
plied treatment (impaired liver function or blood
count, or allergy) were registered.

Three 5 ml blood samples were taken from each
Group A patient (in Group B and Control Group
subjects only one blood sample was taken) for im-
munological assays - prior to initiating the AT ther-
apy, after one-and six-month treatment. Applying
the method of indirect immunofluorescence (IIF),
the presence of respective autoantibodies in the se-
rum of the patients was examined [5-7]. Cryostat
sections (4u thick) of rat organs (including the liver,
heart, stomach, kidneys and thyroid), the so called
cumulative preparation, was used as the antigenic
medium. The initial testing dilution rate of the ex-
amined sera was 1:32. The sera titrated at 1:32 posi-
tive to ANA were submitted to further tests, reach-
ing the dilution rate of 1:128. (The presence of
ANA in the patients' sera was examined using both
the tissue and the cellular substrate, i.e. the HEp-2
cell cultures (human larynx cancer epithelial cells),
using a commercial kit Quantafluor, produced by
Kallested, Paris. The HEp-2 cell cultures also en-
abled detection of antibodies against those antigens
otherwise absent from the tissue substrates and
which may be noticed exclusively in the course of
the cellular division. In the patients with a positive
ANA titre, the type of nuclear fluorescence was de-
termined. The RF was confirmed by the latex aglu-
tination test [8]. In most Group A patients
elecrophoresis of the serum proteins was performed.
The relative values of certain proteingram fractions
were determined in a number of patients of both
sexes in order to correlate the emergence of autoan-
tibodies and possible hyper-gammaglobulinemia.

The Control Group included 60 healthy subjects
(30 males and females), voluntary blood donors at
the Blood Transfusion Institute of Novi Sad. The
groups were formed on the sex criteria in order to
evaluate th impact of sex on the test results.

All the subjects included in the study denied any
personal or family history of autoimmune diseases
or atopy, and had not received immunosuppressive
or any other therapy, vaccines or sera in the recent
one-year period.

The obtained data were analysed by the methods
of parametric statistics (t test, regressive analysis
and correlation tests). The obtained results are pre-
sented in tables. We used a commercial software
package Excel 5.0 of the Programme Windows 95
Programe. The obtained results are given in tables
and graphs.



336 Kasikovicé-Lecic S, i sar, Autoantitela kod aktivne plu¢ne tuberkuloze

krvi u Zavodu za transfuziju krvi u Novom Sadu.
Ispitanici su podeljeni na podgrupe sacinjene od
muskaraca ili Zena da bi se ispitao uticaj pola na
rezultate ispitivanih parametara.

Svi ispitanici su negirali postojanje neke od
autoimunih ili atopijskih bolesti (kako kod njih,
tako i kod ¢lanova svoje familije), nisu koristili
imunosupresivne i dr. lekove, niti primali vakcine i
serume u poslednjih godinu dana.

Za obradu podataka koristili smo metode para-
metrijske (t-test, regresiona analiza i korelaciona
ispitivanja) statistike. Koristili smo se komercijal-
nim softverskim paketom Exce/ 5.0 u okviru pro-
grama Windows 95. Dobijeni rezultati su prikazani
tabelarno i graficki.

Rezultati

U prospektivnom ispitivanju obuhvaceno je 110
bolesnika lecenih od aktivne pluéne tuberkuloze
(koji su podeljeni u dve grupe: A i B) i 60 zdravih
osoba kontrolne grupe.

Na Tabeli 1 prikazane su opste karakteristike
ispitanika po polu i njihova proseéna starost po
ispitivanim grupama.

Rezultati prisustva autoantitela u

serumima ispitanika

Na Tabeli 2 prikazani su rezultati prisustva
autoantitela u serumima ispitanika

Primenom TIF na zbirnom preparatu, utvrdeno
je da tokom lecenja bolesti dolazi do porasta broja
bolesnika sa prisutnim ANA u serumu, a da opada
broj bolesnika sa prisutnim AGMA i APA autoan-
titelima u serumu. Nije utvrdena statisticki znacajna
razlika izmedu procenata pozitivnosti ovih autoanti-
tela odredivanih tokom lecenja bolesti. AMA su na-
dena samo inicijalno kod jednog (1,4%) bolesnika.
Nije utvrdeno prisustvo ATA i ASA u ispitivanim
serumima pre i tokom lecenja pluéne tuberkuloze.

Ispitivanjem prisustva autoantitela u serumima
ispitanika grupe B utvrdeno je prisustvo AGMA
kod jednog bolesnika (2,5%), dok druga ispitivana
autoantitela nisu detektovana.

[spitivanjem prisustva autoantitela u serumima
zdravih osoba kontrolne grupe utvrdeno je prisustvo
APA u serumu dva (3,33%) ispitanika. Ostala ispiti-
vana autoantitela nisu detektovana u serumima kon-
trolne grupe.

NaSim ispitivanjem nije utvrdena statisticki zna-
¢ajna razlika u prisustvu 1spitivanih autoantitela me-
du polovima.

Svi serumi su primenom TIF za odredivanje
ANA, testirani na tkivnim krioise¢cima, u razbla-
zenjima do 1:128. Od ukupno 15 pozitivnih seruma
2 su bila pozitivna do titra od 1:128, a 10 ih je bilo
pozitivno do titra 1:64. Tokom ledenja titar autoan-
titela se nije menjao, sem kod dva bolesnika na
kraju leCenja. Kulturom ¢elija HEp-2 potvrdeno je
prisustvo ANA u serumima bolesnika kod kojih smo
i prethodno na tkivnim krioiseCcima uocili njihovo

Results

The prospective study included 110 patients
treated for active pulmonary tuberculosis {subdi-
vided into two groups - A and B), and the Control
Group of 60 healthy subjects.

The general data of the subjects included in the
study (including their sex distribution and the mean
age of the respective groups) are presented in Table

Serum Autoantibody Test Findings

The frequency of autoantibodies' findings in the
patients' serum are presented in Table 2.

Applying the TIF on a cumulative preparation,
an increase in the number of patients with the ANA
serum finding in the course of the treatment was
registered, while the number of patients with
AGMA and APA serum findings decreased. No sta-
tistically significant difference was established re-
garding the percentage of positive findings of these
autoantibodies determined in the course of the treat-
ment. The AMA were found only initially in one pa-
tient (1.4%). The presence of ATA or ASA was not
registered in the examined sera prior to, or in the
course of the treatment of pulmonary tuberculosis.

Tabela 1. Opste karakteristike ispitanika i njihova prosecna
starost u ispitivanim grupama
Table 1. Patients' general features and mean age

Grupa Muski Proseéna starost  Zenski  Prosecna sta-  Ukupno
Group Males  (godYMean age  Females rost(godYMean  Toral
(years) age (vears)
A 49 46,3 21 34,6 70
B 28 44,1 12 36,8 40
Kontrolna/Control 30 44,7 30 35,1 60
Tabela 2. Ulestalost prisustva autoantitela u  serumima

ispitanika
Table 2. The frequency of autoantibody finding in the patients’
serum

Ispitanici  grupe A/Group 4 Grupa B
Group B
pri prijemu  posle I mesec  posle 6 meseci posle 5 godina
on admission  afier | month — afier 6 months — afier 3 years
Autoantitela broj Yo broj % broj % broj Yo
Autoantihodies
Antinuklearna 3 43 5 7.3 7 14,3 0 0
Antinuclear
Antiglatkomisi 4 57 2 2,9 | 2.0 1 25
énaldnti
smooth
muscular
Antiparijetalna 3 43 1 1.5 | 2.0 0 0
Antiparictal
Antimitohondri 1 1,4 0 0 0 0 0 0
Jalnaldntimitoc
hondrial
Broj ispitanika 70 68 49 40

Number of

tested
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prisustvo. Koriste¢i kulture ¢elija HEp-2 prisustvo
autoantitela je odredivano samo u razblazenjima se-
ruma od 1:32, odnosno nisu radena testiranja se-
ruma u vec¢im razblaZenjima (iz finansijskih razlo-
ga). Odredivanjem tipova jedarne fluorescencije ut-
vrdeno je da je kod 9 bolesnika postojao tackasti
tip, a kod 6 bolesnika homogeni tip. Ovakav nalaz
Jedarne fluorescencije potvrden je i kori¥¢enjem
kulture celija HEp-2.

Sva ostala autoantitela: AGMA, APA i AMA su
detektovana u titru 1:32.

Na Tabeli 3 prikazani su rezultati prisustva RF u
serumima ispitanika. Pokazano je da su pre zapoci-
njanja lecenja pluéne tuberkuloze utvrdene povisene
serumske vrednosti RF kod 4 bolesnika (5,7%)
grupe A. Kod tri bolesnika, izmerena serumska
vrednost RF je bila 40 IU/ml, a kod jednog 80
IU/ml. Posle mesec dana le¢enja, RF su detektovani
u serumima kod 5 bolesnika (7,1%). Kod dva bole-
snika izmerena vrednost RF u serumu bila je 40
IU/m, kod dva 160 1U/ml, a kod jednog bolesnika
80 1U/ml (doslo je do porasta serumskih vrednosti
RF). Po zavr§enom lecenju, nisu utvrdene povisene
vrednosti RF u serumima ispitivanih bolesnika. Dva
bolesnika kod kojih su pri ranijim ispitivanjima se-
ruma utvrdene poviSene serumske vrednosti RF se
nisu odazvala na kontroni pregled posle zavrSenog
leCenja, pa ni vrednosti RF u serumu nisu mogli biti
odredene. Jedan od ovih bolesnika nije imao povi-
Sene serumske vrednosti RF pri prijemu, a posle
mesec dana izmerena vrednost je iznosila 160
[U/ml. Kod drugog bolesnika je pri prijemu na bol-
nicko leenje izmerena vrednost RF iznosila 40
1U/ml, a posle mesec dana vrednost RF bila je u gra-
nicama referentnih vrednosti.

Odredivanjem vrednosti RF u serumima ispi-
tanika grupe B utvrdene su poviSene vrednosti kod
jednog ispitanika (3,6%), a izmerena vrednost RF u
serumu je iznosila 40 [U/ml. Nije utvrdeno pri-
sustvo RF u serumima zdravih ispitanika kontrolne

grupe.

Tabela 3. Rezultati prisustva reumatoidnog faktora u seru-

mima ispitanika

Table 3. Rheumatod fuctor test findings in the patients' serum
Reumatoidni faktor/Rheumatoid factor

Grupa A Grupa B
Group A Group B
Broj ispitanika pti prijemu posle 1 posle 6 posle 5
Number of tested  on admission meseca meseci godina
after | month  gficr 6 month  after 3 year
Broj ispitanika
Number of tested 70 70 60 40
Ispitanict sa REF*
Pos. RE findling™* 4(5,7%) 5/7,1%) 0 (0%) 1(2,5%)
Koncentracija RF
(IU/mb/Concentr 40-80 40-160 0 0

ation RIT (10U ml)

Ispitanici sa prisutnim RF - prisustvo RF u serumu u koncentraciji
>20 1U/ml

Positive RF finding - Serum R concentrationin > 20 1U/ml

By examining the presence of autoantibodies in
the sera of the Group B patients, the presence of
AGMAs was been registered in one patient (2.5%),
while other examined autoantibocﬁes were not
detected.

By examining the presence of autoantibodies in
the sera of the Control Group subjects, the presence
of APAs was registered in the sera of two subjects
(3.33%), while other examined autoantibodies were
not detected.

Our investigation established no statistically sig-
nificant sex-related differences in the presence of
the examined autoantibodies.

By applying the TIF for ANA determination, all
serum samples were tested on the tissue cryosec-
tions, at 1:28 dilution rate. Of the total of positive
sera, two and 10 were positive at the titres of up to
1:128 and 1:64 respectively. During the treatment,
the titre of autoantibodies remained unchanged. By
HEp-2 cellular cultivation, the presence of ANAs
was established in the sera from those patients in
whom their presence had been formerly registered
in the tissue cryosections. The presence of antibod-
ies by HEp-2 cultivation was examined only at the
serum dilution rate of 1:32, that is more diluted se-
rum samples were not tested due to economic rea-
sons. Determination of the nuclear fluorescence
type established the dot-like and homogenous pat-
tern in nine and six patients respectively. These
findings were confirmed by HEp-2 cell cultivation.

All other autoantibodies (AGMA, APA and
AMA) were detected at the titre of 1:32.

The RF test findings are presented in Table 3.
Table 3 reveals that four A Group patients (5.7%)
had increased serum RF levels prior to initiation of
the treatment for pulmonary TB. The measured se-
rum RF level was found to be 40 TU/ml in three pa-
tients, and 80 [U/ml in one patient. After one-month
treatment, the RF was detected in the serum from 5
patients (7.1%), in the levels of 401U/ml and 160
[U/ml in two patients respectively, and in the level
of 80 IU/ml in one patient (the serum RF levels in-
creased). Once the applied therapy had been com-
pleted, no increased RF levels were detected in the
patients’ sera. Two patients with formerly increased
serum RF levels did not come for the scheduled
control examination after completing the treatment,
so their RF levels could not be measured. One of
these patients wasn't presented with an elevated se-
rum RF level on admission, while one month later
he had the measured RF level of 160 IU/ml. An-
other patient had the RF level of 40 1U/ml on ad-
mission, and one month later it fell within the
baseline. -

Among the Group B patients, the elevated serum
RF level was measured in one patient (3.6%),
amounting to 40 IU/ml. No elevated serum RF lev-
els were registered in the Control Group healthy
patients.
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Rezultati proteinograma

Na Tabeli 4 prikazan je zbirni proteinogram (za
bolesnike oba pola), odredivan kod bolesnika tri
puta, tokom Ieéenja iluéne tuberkuloze. Uocava se
da ukupni proteini tokom lecenja neznatno opadaju,
ali su u granicama referentnih vrednosti (60-80 g/1).
Albumim konstantno rastu tokom terapije i njihove
srednje vrednosti se statisticki znacajno razlikuju na
pocetku i na kraju terapije (£=0,03]). Relativna
vrednost gama globulinsEe frakcije proteinograma
bila je povisena (>0,18%) prilikom sva tri odredi-
vanja. Vrednosti gama-globulina rastu tokom terapi-
je, tako da se srednje vrednosti globulina prilikom
kontrole posle mesec dana statisticki znacajno razli-
kuju (p=0,042), a na kraju terapije se vracaju na
pocetne vrednosti. Pad nivoa globulina (odnosno
njegove srednje vrednosti) na kraju terapije u od-
nosu na vrednosti posle mesec dana leCenja takode
je statisticki znacajan (p=0,00005). Srednja vred-
nost albuminsko-globulinskog indeksa je niza prili-
kom ispitivanja posle mesec dana u odnosu na po-
¢etne vrednosti, da bi na kraju terapije bila visa,
prvenstveno zahvaljujuéi porastu albumina tokom
terapije. Ta razlika je statisticki signifikantna
(p=0,0099).

Tabela 4. Prikaz srednjih vrednosti pojedinih frakcija protei-
nograma kod bolesnika tokom le€enja pluéne tuberkuloze
Table 4. Mean levels of certain proteingram firactions during
TB treatment

Zbirni (muski i zenski) proteinogram/Cummidative (male and female) proeingram

pri prijemw/on admission  posle | mesec/after | month  posle 6 mesecilufter 6 months

up A gG AG UP A G A/G UP A gG A/G
n 30 8 24
x 7094 040 020 1,67 70,91 047 034 57 6882 051 020 241
sd 87 01 01 1,0 81 Qi 0,3 09 9,6 0,1 [eA] 1,0

Legenda/legend. UP-ukupni proteini/totul proteins (gl); A-albumini/albuming (u relativiim
vrednostima/in relative values), gG-gama globulini/gana grlo buliny (u relativnim vrednostima/
A/G-albumunsko-globulinski  index/albumin-globulin index;

in relative  valuesy,

Da bismo uporedili pojavu autoantitela (aAT) sa
hiper-gamaglobulinemijom, sve bolesnike smo
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Proteinogram findings

Table 4 shows the cumulative proteinogram
(from patients of both sexes), examined three times
during the treatment of pulmonary tuberculosis.

Table 4 reveals a mild decrease of total proteins
during the treatment, but they remained at the base-
line (60-80 g/1). Albumins were increasing con-
stantly in the course of the treatment, exhibiting a
statistically significant difference of their mean level
at the beginning and the end of the treatment
(p=0.031). The relative value of gamma-globulins
increased (>0.18%) at all three measurements, The
values of gamma-globulins were rising during the
treatment, so the average value of globulins after 1
month was significantly different (p=0.042), but at
the end of the treatment these values decreased to
the initial level. There was also a statistically sig-
nificant difference between the values of globulins
measured at the and of the treatment and after onc
month of the treatment (p=0.00005). The mean
albumin-globulin index was lower after one month
of the treatment than on admission but at the end of
the treatment it increased, primarily due to increas-
ing albumin levels during the treatment. That differ-
ence was statistically significant (p=0.0099).

To correlate the emergence of auto-antibodics
(aAT) to hyper-gammaglobulinemia, we classified
the examined patients into two groups, depending on
their serum aAT findings. Group 1 included the pa-
tients with a confirmed serum aAT finding, and
Group II consisted of those with no evidence of se-
rum aAT. Table 5 reviews some mean values of cer-
tain proteinogram fractions in patients with and
without serum aAT, determined in the course of the
treatment.

Tabela 5. Prikaz srednjih vrednosti pojedinih frakeija protei-
nograma kod bolesnika sa i bez prisutnih autoantitela u seru-
mima tokom le€enja pluéne tuberkuloze

Table 5. Mean levels of certain proteingram fractions in pa-
tients with and without serum autoantibodies during TB
treatment

Autoantitela - gama globulini/Autoantibodies - gama globuling

pri prijemu posle 1 mesec posle 6 meseci

on admission after 1 month dfter 6 months

Bolesnici/Patients  UP A ¢G A/G UP A gG AG UP A gG AG

sa aAT/with aAB 73 043 025 155 74 04 05 09 69 044 026 10606
bez aAT 63 047 0,19 1,74 06 05 02 1 69 0,54 02 278
without aAB

Legendallegend. UP-ukupni protemi/total proteins (1), A-albuminifalhuming (u relativiim
vrednostima/in relarive values), gG-gama globulin/gama globuliny (u relativaim vrednostima/
in relative valnesy, A/G-slbumunsko-globulinski sndexiclhimie-globulin fndex; aAT/RAB -

autoantitela/anfountibodics

It may be noticed from the table that the mean
gamma-globulin values were elevated at each prote-
inogram taking (>0.18%), and they were higher in
the patients with serum aAT finding.
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podelili u dve grupe prema nalazu aAT u serumima.
Prvu grupu su ¢inili bolesnici sa dokazanim prisust-
vom aA'T u serumu, a drugu bolesnici bez prisustva
aAT u serumu. Na Tabeli 5 prikazane su srednje
vrednosti pojedinih frakcija proteinograma kod
bolesnika sa i bez prisutnih autoantitela u serumima,
odredivane tokom lecenja bolesti.

lz Tabele 5 se uofava da su pri svakom
odredivanju proteinograma, stednje vrednosti gama-
globulina bile povisene (>0,18%) i da su bile viSe u
serumima bolesnika kod kojih je utvrdeno prisustvo
aAT u serumu.

Diskusija

Infektivni agensi su neki od najvaznijih faktora
sredine koji mogu da bude povezani sa autoimu-
noS¢u. Mikroorganizmi kao $to su virusi, bakterije i
paraziti mogu da budu pokreta¢i poremecaja tole-
rancije i razvoja autoimunoloske bolestt [1.9].
Hroni¢ne infekcije mogu biti povezane sa pojavom
razli¢itih autoantitela [2]. Kod veéine osoba, tokom
infekcije, prisustvo autoantitela je asimptomatsko.
Po izleCenju infektivne bolesti, autoantitela se brzo
gube. U nekim slu¢ajevima su zabeleZene autoimu-
noloske reakcije od klinickog znacaja [9,10].

Glavni problem kod obolelih od pluéne tuberku-
loze je u nemoguénosti imunoloskog odgovora da
ispolji baktericidnu funkeiju [11]. Zbog toga je ste-
rilizacija lezija zavisna od hemioterapije koja mora
da se sprovodi najmanje 6 meseci. Oboleli od
pluéne tuberkuloze se le¢e kombinovanom hemi-
oterapijom, koja u vecini sluajeva podrazumeva
obaveznu primenu izonijazida kao moc¢nog bakteri-
cidnog sredstva [11]. Poznato je da izonijazid moze
da indukuje stvaranje ANA kod dela bolesnika koji
su ga uzimali tokom le¢enja bolesti, mada u razli-
¢itim izveétajima sa razli¢itom ucestaloscu: 4%
[12], 11% [13], 15% [14], 17% [15], 24% [16] 47%
2] 1 59% [17]. Moguée je da su ove razlike
uslovljene razlikama u kriterijumima kori$¢enim za
determinisanje pozitivnosti [13]. Istrazivanja su po-
kazala da je incidencija autoantitela visa medu
sporim akceleratorima izonijazida, nego medu
brzim akceleratorima [7,15]. Svi bolesnici ukljuceni
u naSe istrazivanje su lecent izonijazidom tako da se
ne moze iskljuéiti moguénost da je prisustvo ANA,
bar delimiéno, pored moguéih mehanizama
molekulske mimikrije i poliklonske aktivacije lim-
focita, posledica medikacije.

Istrazivanjima Cannata i Seligmanna [19] je
zakljuceno da se ANA pojavljuju kod nekih bole-
snika posle 5 meseci od zapoCinjanja leCenja i i5Ce-
zavaju 6 meseci po prekldu uzimanja lekova. Ovi
rezultati se ne slazu sa nasim rezultatitma, jer smo
utvrdili raniju pojavu ANA u serumima bolesnika.
Mircetic [7] smatra da ANA izazvana lekovima
nestaju iz seruma vrlo brzo posle prekida uzimanja
leka koji je indukovao njihovu pojavu. S obzirom da
u grupi bolesnika koji su pre 5 godina leceni od
pluéne tuberkuloze (grupa B) nismo utvrdili
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Discussion

Infective agents are some of the most lmportant
environmental factors which may affect autoimmu-
nity. Microorganisms such as viruses, bacteria and
parasites, may induce impaired tolerance and gener-
ate autoimmunity [1,9}. Chronic infections may be
associated with the emergence of diverse autoanti-
bodies [2]. During infection, the presence of autoan-
tibodies remains asymptomatic in most subjects. As
soon as the infection is overcome, autoantibodies
quickly disappear. However, clinically relevant auto-
immune reactions have been registered in some
cases [9.10].

The major problem of patients with tuberculosis
is the failure of their immune response to manifest
its bactericidal function [11]. Sterilization of the le-
sions therefore depends on chemotherapy, which has
to be administered for at least six months. Pulmo-
nary tuberculosis is treated by the combined 6-month
chemotherapy, which in most cases obligatorily in-
cludes isontazid as a potent bactericidal agent [11].
It is known that isoniazid may induce ANA forma-
tion in a number of patients receiving it during the
treatment, but there is a great variety of its reported
frequency: 4% [12], 11% [13], 15% [14], 17% [15],
24% [16], 47% [2] and 59% [17]. These differences
may be due to the criteria applied to determine posi-
tiveness [13]. The autoantibody incidence has been
reported to be greater with slow isoniazid accelera-
tors than with the fast ones [7,15]. All the patients
included in our investigation were treated with isoni-
azid, so the presence of ANA, may, at least partially,
be attributed to this medication, besides to the possi-
ble mechanisms of molecular mimicry and poly-
clonal lymphocyte activation.

Cannat and Seligmann {19] have reported that
ANA emerge five months after initiation of the treat-
ment in some patients and disappear six months after
its discontinuation. These findings do not correlate
with those obtained in our study, as we have found
an early appearance of ANA in the patients' scra.
Mircetic [7] believes that the drug-induced ANA dis-
appear from the serum shortly after discontinuing the
relevant drug. As in our study ANA were not regis-
tered in the group of patients treated for pulmonary
tuberculosis five years ago {Group B), it is supposed
that, if they had existed, they disappeared, correlat-
ing quite well to these authors' observations.

Our study results established no statistically sig-
nificant sex-related differences regarding the pres-
ence of ANA. This is in accordance with to the
findings of some authors [13], and deviates from
some other [17] authors' findings, who found the
prevalence of ANA in females.

The serum samples examined for ANA presence
were diluted at the ratio up to 1:128. Of the total of
15 positive sera, two were positive at the titre of up
to 1:128, while 10 were positive at the titre of up to
1:64, meaning the titre of antibodies did not increase
during the treatment, except in two patients at the
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postojanje ANA u serumima ispitanika, mozemo
pretpostaviti da su ANA (ukoliko su i postojala kod
njih) i§¢ezla, §to moZe biti u saglasnosti sa nalazima
spomenutih autora.

Nagim istrazivanjem nije utvrdena statisticki
znacajna razlika u prisustvu ANA medu polovima.
Ovo je u saglasnosti sa rezultatima pojedinih autora
[13], a u suprotnosti sa rezultatima drugih |17] koji
nalaze vecu prevalenciju ANA u Zena.

Svi serumi bolesnika su ispitivani na prisustvo
ANA u razblazenjima do 1:128. Od ukupno 15 pozi-
tivnih seruma, 2 su bila pozitivna do titra od 1:128,
a 10 ih je bilo pozitivno do titra 1:64. Znaci, nije
dolazilo do porasta titra antitela tokom leCenja bo-
lesti, sem kod dva bolesnika na kraju le€enja. Nasi
rezultati su u saglasnosti sa rezultatima Vasquez-del
Mercado [13] koja detektuje ANA u titrovima 1:50 1
1:100 i istraZivanjima Cannat i Seligmann [19] koji
detektuju ANA u serumima bolesnika u titrovima
1:10, 1:50 1 1:100. 1 u ovim istrazivanjima su kod
nekih bolesnika titrovi ostali isti, dok je kod drugih
doslo do porasta titra. Dlugovitzky i saradnici [12] u
svojim istrazivanjima detektuju ANA u znatno ve-
¢im titrovima (1:20 do 1:320), Sto je u suprotnosti
sa naSim rezultatima.

U naSem radu je utvrdeno prisustvo tackastog i
homogenog tipa jedarne fluorescencije, s tim da je
dominirao tackasti tip (u odnosu 9:6). Ovakav nalaz
jedarne fluorescence je potvrden i koris¢enjem kul-
ture celija HEp-2, $to je u saglasnosti sa nalazom
Rothfielda i ostalih [20], a u suprotnosti sa nalazima
koje su dobili Dlugovitzky i saradnici [12] i
Vasquez-del Mercado [13] kod kojih je dominirao
homogeni tip jedarne fluorescence, nad tackastim
tipom.

[spitivanjem prisustva drugih autoantitela (APA,
AGMA, AMA, ATA i ASA) u serumima bolesnika
dokazano je prisustvo APA, AGMA i AMA autoan-
titela, dok ASA i ATA nisu utvrdena. U nama dos-
tupnoj literaturi nije bilo podataka o prisustvu ovih
autoantitela u serumima obolelih i le¢enih od ak-
tivne pluéne tuberkuloze.

U serumima zdravih osoba naSe kontrolne grupe
APA su nadena kod 3,33% ispitanika. Mrda [21]
nalazi u zdravoj populaciji APA sa udestalo$¢u od
4%. Kod zdravih osoba mladih od 60 godina APA
se javljaju sa ucestalo$¢u do 16% [22]. S obzirom
na ucestalost APA u zdravoj populaciji i na Cinje-
nicu da na$i bolesnici pre hospitalizacije i tokom
le€enja pluéne tuberkuloze nisu bolovali od perni-
ciozne anemije, niti od neke druge bolesti (za koju
su APA karakteristicna), smatramo da je nalaz APA
u serumima obolelih i leCenih od pluéne tuberkuloze
nespecifican i da nije povezan sa infekcijom M tu-
berculosis, niti sa upotrebom ATL.

Poznato je da AMA mogu da budu prisutna u se-
rumima do 5% zdravih osoba [22,23]. S obzirom da
nasi bolesnici nisu bolovali od primarne bilijarne ci-
roze (za koju je karakteristiCan nalaz AMA u seru-
mima obolelih), niti od hroniénog aktivnog hepa-
titisa (za koji je karakteristiCan nalaz AGMA u

end of the treatment. Our results accord with those
of Vasquez-del Mercado [13], who detected ANA
at the titres of 1:50 and 1:100, as well as to those
reported by Cannat and Seligmann [19], who de-
tected ANA at the titres of 1:10, 1:501 1:100 in the
patients' sera. Our results are in accordance with
those obtained by some authors [13] who detected
ANA in the patients' sera titrated at 1:50 and 1:100.
These studies also reported the titres elevated dur-
ing the treatment in some patients, while in the oth-
ers they remained unchanged. Our results do not
accord with those obtained by some authors [12],
who in their investigations detected ANA at signifi-
cantly higher titres (1:20 - 1:320).

The dot-like and homogenous types of nuclear
immunofluorescence were detected in our study,
with the prevalence of the former type (9:6), This
pattern of nuclear immunofluorescence was estab-
lished by HEp-2 cell cultivation, that being in ac-
cordance with the results reported by Rothfield et
al. {20], but opposing those reported by Dlugo-
vitzky et al. [12], and Vasquez-del Mercado [13],
who found the homogenous type of nuclear im-
munofluorescence dominate the dot-like pattern.
Similar findings regarding the nuclear immuno-
flurescence were obtained by HEp-2 cell cultiva-
tion, with agreeing with the findings of Rothfield at
al. {20], and deviating from those obtained by
Dlugovitzky at al. [12] and Vasquez-del Mercado
[13], who established the homogenous pattern for
the dominant nuclear immunofluorescence type.

By examining the presence of other autoantibo-
dies (APA, AGMA, AMA, ATA and ASA) in the
patients' sera, the presence of APA, AGMA and
AMA was established, but no evidence of ASA and
ATA was obtained. In the available literature we
found no evidence of the presence of these autoanti-
bodies in the sera of the patients treated for active
pulmonary tuberculosis.

In the Control Group, APA were detected in
3.33% of the healthy subjects' sera. Mrda [21] es-
tablished the 4% frequency rate of APA in healthy
population. Among the healthy subjects younger
than 60, APA were detected at the frequency rate of
up to 16% [22]. Regarding the frequency of APA in
healthy population and the fact that our patients did
not suffer from pernicious anemia (or any other dis-
ease characterized by the presence of APA) prior to
hospitalization or in the course of the treatment, we
consider the APA finding in the sera of patients
treated for active pulmonary tuberculosis nonspe-
cific and not related to either the infection with AL
tuberculosis, or antituberculosis drug administra-
tion.

It is well known that AMA may be present in the
sera of up to 5% of healthy subjects [22,23]. As our
patients suffered from neither the primary biliary
cirrhosis (characterized with the serum AMA find-
ing), nor the chronic active hepatitis (characterized
by the serum AGMA finding), we also consider the
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serumima obolelih), takode smatramo da je nalaz
AGMA i AMA u serumima ispitanika nespecifican i
da nije v vezi sa infekcijom M. tuberculosis, niti sa
upotrebom antituberkulotika.

Nizak nivo autoantitela nastaje i kod zdravih
osoba tokom imunoloskog odgovora na strane anti-
gene [10,24]. Detekcijom takvih "prirodnih" antitela
potvrduje se ideja da i normalno postoji potencijal
za autoreaktivnost. Drugo mogucée objasnjenje
prisustva ovih autoantitela u serumima bolesnika se
povezuje sa poliklonalnom aktivacijom B-limfocita
u sklopu opste imunoloske reakcije.

U pokusaju da objasnimo prisustvo RF u seru-
mima obolelih od pluéne tuberkuloze dosli smo do
podataka u literaturi koji ukazuju na prisustvo ab-
normalnog 1gG (nazvanog "agalaktozil 1gG" - Gal
(0) 1gG) kod tuberkuloznih bolesnika [22,25]. To je
IgG kome nedostaje terminaina galaktoza na CH2
domenu teskog lanca IgG. Smatra se da ovaj gliko-
zilacioni defekt moze da dovede do konformacionih
promena u Fc regionu IgG, $to ¢ini molekule mnogo
imunogenijim 1 uslovljava da se oni vezuju sa ve-
¢om avidnoscu za RF-e, te ima ulogu u produkeiji
autoantitela. U naSem radu nismo ispitivali prisus-
tvo abnormalnog "agalaktozil 1gG", ali mozemo da
pretpostavimo da je on prisutan bar kod dela nasih
bolesnika i odgovoran za indukciju RF kod njih. Po
naSem saznanju ne postoje podaci u literaturi koji se
odnose na odredivanje Gal (0) igG u serumima bo-
lesnika od pluéne tuberkuloze tokom primene tera-
pije.

U radu su analizirani proteinogrami bolesnika
odredivani u tri navrata. Utvrdeno je da dolazi do
promena u gama-globulinskoj frakciji, odnosno do
reverzibilne hiper-gamaglobulinemije. Brojne studi-
je su izveStavale o poviSenim koncentracijama imu-
noglobulina kod 1/3 do 1/2 tuberkuloznih bolesnika
{13,17,26]. Hiper-gamaglobulinemija kod obolelih
sa aktivnom tuberkulozom moze da se objasni po-
znatim adjuvantnim efektom mikobakterija na imu-
noloski sistem $to moze da vodi poliklonskoj akti-
vaciji B-limfocita, koja moze da bude jedan od me-
hanizama u nastanku autoimunosti. Ispitujuéi medu-
sobnu zavisnost pojave autoantitela sa hiper-gama-
globulinemijom moze da se zakljudi da je prisutna
hiper-gamaglobulinemija kod obolelih od pluéne tu-
berkuloze bar delimi¢no posledica prisustva autoan-
titela u serumima obolelih.

Zakljucak

U serumima dela bolesnika leCenih od aktivne
plu¢ne tuberkuloze mogu da se detektuju pojedina
autoantitela u niskom titru. Nije utvrdena statisticki
znacajna razlika u njihovom prisustvu medu polo-
vima. Prisustvo antinuklearnih antitela u serumima
bolesnika je pored moguéih mehanizama molekul-
ske mimikrije i poliklonske aktivacije limfocita, bar
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serum AGMA and AMA findings nonspecific and
not related to M. tuberculosis infection or admini-
stration of antituberculosis drugs.

The low autoantibody level may be registered in
healthy subjects as well in the course of an immune
response to alien antigens [10,24]. The detection of
these "natural" antibodies confirms the hypothesis of
autoreactivity potential generally present in normal
conditions. The presence of these autoantibodies in
patients' sera may be explained by the B lymphocyte
activation included in the general immunological
reaction.

While attempting to explain the RF presence in
the sera of pulmonary TB patients, we came across
the literature data suggesting the presence of abnor-
mal [gG (labelled "agalactosole 1gG" - Gal (0) 1gG)
levels in TB patients [22,25]. This IgG type lacks
the terminal galactose on the CH2 domain of the
heavy IgG chain. It is considered that this glucosyla-
tion defect may induce conformational changes in
the Fe IgG region, making the molecules much more
immunogenic and causing them to bind to RF-¢ with
greater avidity, and it also plays a role in autoanti-
body production. In our study we did not examine
the presence of abnormal "agalactosyl [gG", but it is
supposed to be present in at least a portion of our pa-
tients in whom 1t is responsible for the RF induction.
As far as we know, there are no literature data refer-
ring to determination of Gal (0) [gG in the serum of
the patients with pulmonary tuberculosis in the
course of the treatment.

The study analysed the patients' proteinograms
taken on three occasions. Alterations were eviden-
ced in the gamma-globulin fraction, that is, a reversi-
ble hyper-gammaglobulinemia was verified. Numer-
ous studies reported increased ummunoglobulin con-
centrations in one third to one half of TB patients
{13,17,26]. Hyper-gammaglobulinemia in patients
with active tuberculosis may be explained by the
well-known adjuvant effect of mycobacteria onto the
immune system, inducing the polyclonal B lympho-
cyte activation which may be one of the possible
mechanisms of the development of autoimmunity.
By examining the mutual correlation between the
emergence of auto-antibodies and hyper-gamma-
globulinemia, it may be concluded that the present
hyper-gammaglobulinemia in patients with tubercu-
losis results, at least partially, from the presence of
auto-antibodies in the patients' sera.

Conclusion

Low titres of certain autoantibodies may be regis-
tered in the serum of a number of patients with ac-
tive pulmonary tuberculosis. No significant diffe-
rence in the presence of the analysed autoantibodies
was registered between the sexes. The presence of
antinuclear antibodies in the serum may, at least par-
tially (besides molecular mimicry and polyclonal
lymphocyte activation) be due to isoniazid admi-
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delimi¢no posledica primene izonijazida. Nalaz dru-
gih autoantitela je nespecifian i nije u vezi sa in-
fekcijom mikobakterijama, niti sa upotrebom antitu-
berkulotika. Tokom le¢enja bolesti dolazi do rever-
zibilne’ hiper-gamaglobulinemije, koja je bar deli-
mi¢no posledica prisustva autoantitela u serumima
bolesnika.

Kasikovié-Lecié S, i sar. Autoantitela kod aktivne pluéne tuberkuloze

nistration. The finding of other autoantibodies is
nonspecific and correlated neither to the mycobacte-
rial infection, nor to the antituberculosis therapy. In
the course of the treatment a reversible hyper-
gammaglobulinemia developed, which was at least
partially due to the presence of autoantibodies in the
patients' blood serum,
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