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/' Ce nu este cunoscut, deocamdata, la subiectul abordaﬁ

Ridmane neelucidat rolul citokinelor in instalarea rezisten-
tei micobacteriilor fata de preparatele antimicobacteriene. De
asemenea, nu au fost, deocamdata, identificati markerii care
reflecti progresarea procesului patologic in cazul tuberculo-
zei multirezistente si nu a fost stabilit rolul lor predictiv in
evaluarea reusitei programelor standardizate chimioterapie
antituberculoasa.

Ipoteza de cercetare

Luarea In consideratie a profilului citokinic si a indicato-
rilor de intoxicatie endogend ar permite ameliorarea rezulta-
telor tratamentului antituberculos la pacientii cu forme rezis-
tente ale maladiei.

Noutatea adusa literaturii stiintifice din domeniu

S-a constatat c3 profilul citokinic al pacientului este im-
portant in favorizarea dezvoltirii rezistentei la antimicobac-
teriene. Existd o corelatie dintre evolutia concentratiei in-
terleukinelor proinflamatorii versus cele antiinflamatorii in
formele rezistente de tuberculozi.
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Rezumat

Introducere. Tuberculoza (TBC) rdméine o problem3 glo-
bald a omenirii. Una dintre caracteristicile contemporane ale
TBC este cresterea rezistentei micobacteriilor (ME) la prepa-
ratele antimicobacteriene (AMBP), cu reducerea, in consecin-
td, a eficientei tratamentului si cresterea mortalitatii [5, 8].
in octombrie 2013, 92 de tiri ale lumii au raportat noi cazuri
de TBC cu rezistenti sporita (TBCRS). Tot in oectombrie 2013,
serviciul de supraveghere epidemiologica al OMS a constatat
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( ‘What is not known yet, about the topic h

It remains unclear the role of cytokines in the develop-
ment of resistance of mycobacteria to anti-TB-drugs. Also,
are not yet identified markers that reflect the progression of
pathological process in multidrug-resistant tuberculosis, and
was not set their predictive role in assessing the success of
anti-tuberculosis chemotherapy in standardized programs.

Research hypothesis

Considering cytokine profiles as indicators of endogenous
intoxication would improve TB treatment outcomes in pati-
ents with resistant forms of the disease.

Article’s added novelty on this scientific topic

[t was found that the cytokine profile of the patient is im-
portant in furthering development of anti-mycobacterial re-
sistance. There is a correlation between the evelution of the
concentrations of pro-inflammatory and anti-inflammatory
interleukins versus resistant forms of tuberculosis.

(. /

Abstract

Introduction. Tuberculosis (TB) remains a global threat
of mankind. One of the features of modern TE is the increase
in the prevalence of drug-resistant mycobacteria (MBT) to TB
drugs, which leads to a decrease of quality of care and, as a
consequence, to increase of mortality [5, 8]. In October 2013,
92 countries have reported new cases of extensively drug re-
sistant TB (XDR). In October 2013, a global WHO survey stated
that among all new TB cases 3.6% are multidrug-resistant tu-
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cd dintre toate cazurile noi de TBC in lume, 3,6% este tuber-
culoza multirezistentd (TBCMR); in 9,6% (8,1-11,2%) din ca-
zurile TBCMR se inregistreazi TBCRS. Saizeci de procente din
cazurile de TBCMR din lume au fost diagnosticate in Brazilia,
China, India si Africa de Sud [4, 8, 9]. O frecventd mai mare
de 6,5% a cazurilor multirezistente primar-depistate s-au in-
registrat in Kazahstan, Rusia (regiunea Tomsk), Uzbekistan,
Estonia, Israel, China (provincia Liaoning si Henan), Letonia,
Lituania si Ucraina (regiunea Donetk).

Materiale si metode. In studiu au fost inclusi 116 de paci-
enti, dintre care: cu tuberculoza pulmonarad primar-depistata
(TBCPPD) si sensibilitate pastratd la AMBP - 41 de persoane;
cu TBCMR, definita ca rezistenta la cel putin trei medicamente
din seria I (HRS) - 63 de persoane, cu TBCRS - 12 persoane.
Lotul de control a constituit din 20 de persoane practic sana-
toase. Metode de diagnostic aplicate: imagistice, biochimice,
microscopice, microbiologice, imunologice. Statistica: testul
de corelare Pearson, analiza variationala.

Rezultate. A fost testatd corelarea dintre nivelele citoki-
nelor proinflamatorii si cele antiinflamatorii conform meto-
dei Pearson. La pacientii cu TECMR, un coeficient de corelare
negativ, de grad redus, s-a constatat Iintre nivelele IL-6/IL-
10 si IL-18/1L-10 (r = -0,22; p<0,0001 si, respectiv, r= -0,16,
p<0.001). Sinteza de IL-6 si IL-10 pacientii cu TBC, indiferent
de rezistenta MB, creste ca raspuns la sinteza crescuta de en-
dotoxine micobacteriene, la progresarea intoxicatiei endoge-
ne si hipoxiei citotoxice si creeaza premize pentru dezvoltarea
rezistentei. Dezechilibrul raportului IL-18/IL-10 denota agra-
varea stirii pacientului, rispandirea inflamatiei pulmonare
si capdatarea rezistentei la AMBP; de asemenea, dezechilibrul
mentionat denotd avantajarea limfocitelor T-helper de tip 2
(CD4+), care indica la un defect marcat al imunitatii celulare si
a unui rdspuns antiinflamater estompat.

Concluzii. Evaluarea indicatorilor integrati ai intoxicatiei
endogene si a nivelului plasmatic de citokine pro- si antiinfla-
matorii la pacientii cu TBCMR a reflectat un grad moderat de
intoxicatie endogend, precum si epuizarea imunitatii celulare,
cauzata de prezenta conditiilor de instalare a rezistentei MB,
urmata de cresterea hipoxiei citotoxice si de activarea raspun-
sului inflamator sistemic. Dozarea IL-6, IL-10 si IL-18 in plasma
pacientilor cu TBC a constatat, cd nivelul lor depinde de tipul
rezistentei MB si coreleazi cu rispdndirea procesului specific
in plamani.

Cuvinte cheie: tuberculozd, multirezistents, interleukine,
intoxicatie endogena.

Introducere

TBC este, in esentd, o imunodeficientd interleukin-depen-
dents, cu modificiri pronuntate in reteaua de citokine [1]. In
pofida progreselor semnificative in controlul TBC, riméne ne-
elucidat rolul citokinelor (CK) in instalarea rezistentei MB fata
de AMBP. De asemenea, nu au fost, deocamdata, identificati
markerii care reflecti progresarea procesului patologic in ca-
zul TBCMR si nu a fost stabilit rolul lor predictiv in evaluarea
reusitei programelor standardizate chimioterapie antituber-
culoasa.
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berculesis (MDRY); in 9.6% (8,1-11,2%) of all MDR cases, XDR
is reported; 60.0% of all MDR cases in the world are diagno-
sed in Brazil, China, India and South Africa [4, 8, 9]. The high
level of primary MDR TB, exceeding 6.5%, was registered in
Kazakhstan, Russia (Tomsk region), Uzbekistan, Estonia, Is-
rael, China (Liaoning and Henan Province), Latvia, Lithuania,
Ukraine (Donetsk region).

Materials and methods. The study included 116 patients
with pulmonary tuberculosis, with newly diagnosed pulmo-
nary tuberculosis (WDTB), with preserved sensitivity to TB
drugs; MDR and XDR TB patients. Clinical, radiological, bio-
chemical, microscopic, microbiological, immune-enzymatic
and statistical study (ANOVA and Pearson correlation) me-
thods were used.

Results. Pearson correlation analysis between pro- and an-
ti-inflammatory cytokines showed that in patients with MDR
TB there is a weak, negative correlation between the levels of
IL-6/IL-10 and IL-18/IL-10 (r= -0.22, p<0,001, and r= -0.16,
p<0.001, respectively). Production of IL-6 and IL-10 in TB pa-
tients is independent of drug resistance, but increases in res-
ponse to increased synthesis of endotoxins by MBT; the magni-
tude of endogenous intoxication and cytotoxic hypoxia creates
prerequisites for the development of drug resistant strains. The
IL-18/IL-10 ratio in these patients characterizes the increase
in severity of the patient's state, the spread of inflammation
processes in the lungs and the development of drug resistance;
there is a significant bulk of the Tx-lymphocyte type 2 (CD4+),
which indicates the development of deep gap in cell-mediated
immune respense and prevalence of an ineffective anti-inflam-
mation immune activation.

Conclusions. Comprehensive assessment of integral indi-
ces of endogenous intoxication and level of certain pro- and
anti-inflammatory cytokines in the blood plasma of patients
with MDR TB show a moderate endogenous intoxication,
break down of the cellular component of the immune reacti-
vity due to the formation conditions for the development of
MBT resistance MBT, by increase of cytotoxic hypoxia and acti-
vation of ,systemic inflammatory response” syndrome. Analy-
sis of plasma concentration of IL-6, IL-10 and IL-18 in patients
with multidrug-resistant TB proved, that their level depends
on the nature of the resistance of MBT and correlate with the
spread of the specific process in the lungs.

Key words: tuberculosis, multidrug-resistant, interle-
ukins, endogenous intoxication.

Introduction

TB refers to interleukin-dependent immunodeficiency
with pronounced changes in cytokine system [1]. Despite sig-
nificant progress achieved in TB control, the role of individual
cytokines (CK) in the development of drug resistant forms of
TB remains unclear; the issues of identification of integrated
markers of progression of the pathological process in MDR TB
is unsolved; as well as the impact of their role in prognostic of
the effectiveness of standard anti-TB treatment programs are
not studied.



In acelasi timp, TBC se referi si la bolile, care sunt insotite
de intoxicatie endogena (EI), adicd de acumularea in orga-
nism a metabolitilor finali si intermediari de pe urma dere-
glarii schimbului de substante in timpul rispunsului infla-
mator [2, 3, 6]. Contribuie la generarea intoxicatiei endogene
hipoxia citotoxicd, modificarea homeostaziei intracelulare,
formarea masiva, urmata de resorbtia rapida a produselor de
degradare tisulard, dezechilibrul imuno-citokinic si cel hor-
monal etc [1, 7].

Tinadnd cont de cele mentionate mai sus, se argumenteazi
necesitatea dozdrii nivelelor plasmatice a unor citokine izola-
te la pacientii cu TBCMR in functie de profilul de rezistenti. in
rezultat, s-ar putea reflecta gradul de severitate a manifesta-
rilor locale si sistemice ale inflamatiei specifice si particula-
ritatile reglarii imuno-citokinice, cu posibilitatea optimizarii
programului de tratament al pacientilor.

Prin urmare, scopul studiului a fost de a evalua parame-
trii care reflectd gradul de intoxicatie endogeni, de a stabili
particularititile reglarii citokinice la pacientii cu tuberculozi
pulmonari multirezistents, in functie de tipul rezistentei mi-
cobacteriilor si determinarea rolului lor in rispunsul inflama-
tor sistemic.

Materiale si metode

Design-ul studiului: tip caz-control. Au fost inclusi 116
de pacienti cu diagnosticul de tuberculozd pulmonard, care
au fost repartizati in trei loturi: lotul 1 (n=41), constituit din
pacienti cu tuberculozia pulmeonard primar-diagnosticata
(TBCPPD) si sensibilitate pastrata la AMBF, denumit TBCPPD-
AMBP__ .; lotul 2 (n=63), constituit din pacienti cu TBCMR la
cel putin trei medicamente din seria [ (HRS); lotul 3 (n=12)
— pacienti cu TBCRS. Drept grup de control au fost luate 20 de
persoane practic sindtoase.

Au fost efectuate investigatii imagistice, biochimice, micro-
scopice, microbiologice, imuno-enzimatice, rezultatele carora
au fost analizate statistic. Dozarea plasmatica a interleukine-
lor (IL) IL-6, IL-10, IL-18, a fost realizatd cu ajutorul analiza-
torului Sunrise (seria nr 511000120, Tecan Austria Gmbh,
Grodig, Austria) prin tehnologia ELISA, utiliziind seturile de
reagenti (JSC Vector-Best, Novosibirsk, Rusia) si instructiunile
date de producator.

Gradul de endotoxemie a fost evaluat prin calculul indexu-
lui leucocitar de intoxicatie endogena (ILIE), dupd Ostrovski
V. K (Formula 1), indexului Krebs (IK) (Formula 2), indexului
nuclear de endotoxicoza (INE) (Formula 3) si raportului leu-
cocite/VSH (RLVSH) (Formula 4).

S+PMN+T+Mi+Pl
ILIE= W valori de referinti: 1,5+0,5 m
1K= % valori de referinti: 1,8+0,46 (2)
-V
+T+PMN
INE= M wvalori de referinta: 0,05£0,08 (3)
RLVSH= % valori de referinta: 1,87x0,76 (4)

Profilul citokinic in tuberculoza pulmonard multirezistentd

TB refers to diseases that are accompanied by endoge-
nous intoxication (EI), i.e. accumulation in the body of final
and intermediate products of metabolism, due to violation
of metabolism by inflammatory response [2, 3, 6]. Pathways
for development of EI in TB are cytotoxic hypoxia, violation
of intracellular homeostasis, massive generation and further
resorption of tissue decay products, immuno-cytokine and
hormonal imbalances etc [1, 7].

As a result of al mention above, there is a need to study in-
dicators of certain plasma CK concentrations in patients with
MDR TB depending on the resistance profile, which may re-
flect the severity of local and systemic nature of the specific in-
flammation, especially immuno-cytokine regulation in order
to improve treatment programs.

The aim of this study was to estimate the parameters of en-
dogenous intoxication, to determine the features of cytokine
regulation in patients with multi drug resistant pulmonary tu-
berculosis, related to the profile of resistance of mycobacteria
and their role in development of the systemic inflammatory
response.

Material and methods

Study design - open randomized observation study (case-
control). Were enrolled 116 patients with pulmonary TB. All
subjects were randomized in 3 study cohorts: cohort 1 (41
subjects) were included patients with newly diagnosed pul-
monary TB, with preserved sensibility to TB drugs; cohort 2
(63 subjects) were included MDR TB patients with confirmed
resistance to at least 3 first line TB drugs (HRS), cohort 3 (12
subjects) were included patients with XDR TB, control group
(20 subjects) were included healthy humans.

Clinical, radiological, biochemical, microscopic, microbi-
ological, immune-enzymatic and statistical study methods
were used. ELISA assessment of CK plasma concentrations,
particularly interleukins (IL) IL-6, IL-10, IL-18 was performed
with the analyzer Sunrise (series nr. 511000120, Tecan Aus-
tria Gmbh, Grédig, Austria), using kits of reagents (JSC Vector-
Best, Novosibirsk, Russia) for determining the concentration
of human CK in human biological fluids (blood plasma of pa-
tients with TB), according to the manufactures instructions.

The degree of endotoxemia was evaluated by calculation
of the integral indices of endogenous intoxication (IEI) [2, 3],
using formulas: leukocyte intoxication index, modified by Os-
trovsky V.K (OLII) (Equation 1), Krebs index (KI) - the ratio of
the entire amount of the percentage content of neutrophils to
the same number of lymphocytes (Equation 2), nuclear index
of endotoxemia (NIE) (Equation 3] and the index of leukocytes
and ESR (L/ESR] ratio (Equation 4).

ILII = Wrefﬁrence (normal) values: 1.5+0.5 (1)

_ (5%)+N(%)
KI= Ly (%) reference (normal) values: 1.8+0.46 (2)
NIE= w reference (normal) values: 0.05+0.08 (3)
1/EsR= LZESR)  rofarence (normal) values: 1.87£0.76 (4)

100
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Nota: descifrarea abrevierilor si notatiilor conventionale
sunt prezentate in sectiunea respectivi, la sfarsitul articolului.

Rezultate

Analiza indicatorilor de intoxicatie endogend, prezentati in
Tabelul 1, reflectd ca la pacientii din lotul 2 (TBCMR) s-a ob-
servat o scadere semnificativa, de 1,4 ori (p,<0,001), a valorii
ILIE, comparativ cu lotul 1 (TBCPPD+AMBF__), insd nesemni-
ficativa fata de lotul de control (p,<0,1).

Tabelul 1
Valorile indicatorilor integrati de intoxicatie endogena la pacientii
cu forme sensibile si rezistente de tuberculozi

MJHS 2/2014

Note: deciphering of abbreviations and conventional no-
tations are presented in respective section, at the end of the
article.

Results

Analysis of IEI (Table 1) shows that there is a 1.4 fold, sig-
nificant decrease (p,<0.001) of NIE in group 2 vs. group 1, and
there was no significant differences between control group

and group (p,>0.1).

Table 1
Features of integral indices of endogenous intoxication in patients
with sensitive and resistant pulmonary tuberculosis

Indi-

catorii Lot control Lotul 1 Em:_u'ea Emz_lrea
intesrati (persoane BCPPD+ medie cu Lot2  mediecu
MACBraH  practicsi- '-:MBP 99%Cla (TBCME) 99%CIa
110" nitoase) o ﬁ'j“] lotuluil (n=63) lotuluiz
T =20 B =0,01 =0,01
endogens (120) (p=0.01) (p=001)
ILIE 1,520,5 2,620,33 0,42 1,8+0,15 0,19
p=<0,001 p=<0,001
p,>0.1
Kt 1,8+0,46 3,620,52 0,66 2,4%0,23 0,29
p=<0,001 p=<0,001
|:||¢IJ,IJU 1
INE* 0,05%0,08 0,4+0,1 0,21 0,3+0,04 0,05
p=<0,001 p=<0,001
p,<0.001
RLVSH® 1,870,768 2,2+0.,6 0,84 3,9+0,54 1.2
p<01 p<0,001
|:||¢IJ,IJU 1

Notd: Datele sunt prezentate drept medie i ercare standard (M#m). * - in-
dexul leucocitar de intoxicatie endogend; + - indexul Krebs: $ - indexul
nuclear de endotoxicozd; § - raportul leucocite-viteza de sedimentare a he-
matiilor; p - semnificatia statisticd dintre lotul de control gi loturile 1 §i 2;
p, - semnificatia statisticd dintre loturile 1 5i 2.

Analizdnd valorile Indexului Krebs din lotul 2 (TBCMR), se
observi sciderea lui semnificativa, de 1,5 ori, in raport cu lotul
1 (TBCPPD+AMBP,__ ] (p,<0,001) si o crestere a acestui indice
din gr. 2 fatd de grupul de control (persoane practic sindtoase)
de 1,3 ori (p<0,001).

5-a constatat, ci INE in lotul 2 (TBCMR) a crescut 6 ori,
comparativ cu grupul de control, constituit din persoane prac-
tic sinitoase (p,<0,001), dar a scizut de 1,3 ori vs. lotul 1
(TBCPPD+AMBP,__ ] (p,<0,1).

De asemenea, a fost demonstrat, ca indicatorul RLVSH in
lotul 2 (TBCMR) este de 1,8 ori mai mare, comparativ cu valoa-
rea lui din lotul 1 (TBCPPD+AMBF_ ) (p,<0,001) si de 2,1 ori
— comparativ cu grupul persoanelor practic sanatoase (lotul
de control) (p<0,1).

Valorile INE la pacientii cu TBCMR indica, probabil, la o in-
toxicatie endogend de gravitate medie a pacientilor. Reducerea
semnificativd a indicatorilor ILIE si IK la pacientii cu TBCMR,
dar pe fundalul unei intoxicatii endogene moderate nu reflecta
un pronostic favorabil ci, mai degrab3, o epuizare a reactivita-
tii imune celulare prin crearea conditiilor pentru dezvoltarea
multirezistentei si reducerii rezistentei organismului [5]

Integral The average The average
A Control error with error with
indices of Group 1 B Group 2 .
- ) group 99%Clin 999,Cl in
intoxica- (n=41) (n=63)
tion [n=20) group 1 group 2
(p=0.01) (p=0.01)
oL 1.520.5 2.620.33 0.42 1.3+0.15 0.19
p<0.001 p<0.001
p,>0.1
K1t 1.8+0.46 3.620.52 0.66 24+0.23 0.29
p=<0.001 p=<0.001
p,<0.001
NIE* 0.05+0.08 0.420.1 0.21 0.3+0.04 0.05
p=<0.001 p=<0.001
p,=0.001
L/ESR¥ 1.87+0.76 2.2:0.6 0.84 3.9+0.54 1.2
p<0.1 p=<0.001
p,=<0.001

Mote: Data are presented as average and standard error (M£m). * - leukocyte
intoxication index, modified by Ostrovsky V. K.; + - Krebs index: $ - nuclear
endotoxemia index; § - index of leukocytes and erythrocyte sedimentation
rate; p - significance level between control group, group 1 and group 2;
p, — significance level between group 1 and 2.

Analysis of KI showed a 1.5 fold, significant decrease
(p,<0.001) in group 2 vs. control group, as well as a 1.3 fold
increase in group 2 vs. control group (p<0.001).

It was found that NIE in group 2 there a 6 fold significant
increase compared to control group (p<0.001), and a 1.3 fold
reduction of this indicator compared to control group (p,<0.1).

It was proved that the L/ESR ratio in group 2 was 1.8 fold
increase compared to group 1 (p,<0.001) and 2.1 fold increa-
sed related to control group (p<0.1).

Assessment of NEI in patients with MDR TB, probably, in-
dicates a moderate of intoxication syndrome. However, a sig-
nificant reduction of LIIO and IR in patients with multi resis-
tance, in the presence of a moderate endogenous intoxication
is not a favorable prognostic predictor, as serve as evidence
in favor of exhaustion of cell immune response, due to the
formation of conditions for the development of resistance to
MBT and reduced body’s resistance [5]. Accordingly, an incre-
ased L/ESR ratio in MDR TB evidence in favor of development
of systemic endogenous intoxication syndrome, and presence
in these patients of a profound secondary immunodeficiency
syndrome.



Respectiv, un RLSH crescut in TBCMR este indicatorul unei
intoxicatii endogene sistemice si a unei imunosupresii secun-
dare exprimate.

Cu ajutorul analizei de variantd au fost testate influenta
indicatorilor integrati de intoxicatie endogend asupra leu-
cogramei - influentd, care ar putea fi luati in consideratie in
estimarea eficientei programelor de tratament (Tabelul 2); in
acest caz, pragul de semnificatie statistica al testului F_, =3,92
{pentru un interval de incredere de 95%).

Tabelul Z
Influenta indicatorilor integrati de intoxicatie endogend asupra
leucogramei

Profilul citokinic in tuberculoza pulmonard multirezistentd

Using variance analysis, we examined the effect of NEI on
the indices of peripheral blood, which can serve in future as
criterion for the effectiveness of treatment regimen (Table 2).

For the number of patients included in the study, statistical
significance threshold in ANOVA test (F_, )=3.92 (for a confi-
dence interval of 95%).

The results of variance analysis show that the NEI (95% of
cases) have a significant effect on the peripheral blood indices
in patients with sensitive and resistant TB.

Table 2
Analysis of variance of the degree of influence of the integral indices
of endogenous intoxication of the peripheral blood

Indicatorii {5 4 (TBCPPD+AMBP, ) Lotul 2 (TBCMR)
Integragi [n=41) (n=63)
de into-
xicatie ~ Segmen- - . . Segmen- Limfo-
endogeni tate PMN Limfocite tate PMN cite
ILIE' 94,2%  57.9% 952%  57.3% 69,2%
82,5%
By () B my ) @)
IKt 93,8%  525% 95,1%  53.9% B87%
80,1
m)  m) PE Tmy om)y @)
INE* 946%  662% ) 955%  653% i
(H,) (H,) (H,) (H,)
RLVSH¥ Leucocite  VSHTY - Leucocite  VSH -
58,8%  29,3% ) 37,1%  444%
(H,) (H,) (H,) (H,)

Notd: * - indexul leucocitar de intoxicatie endogend; + - indexul Krebs;
# - indexul nuclear de endotoxicoza; § - raportul lencocite-viteza de sedimen-
tare a hematiilor; || - influenti semnificativi asupra indicatorului de rezultat;
** — polimorfonucleare; T - viteza de sedimentare a hematiilor. Test statistic:
analiza variantei (ANOVA).

Rezultatele analizei variantei au aratat ca indicatorii inte-
grati de intoxicatie endogend in 95% dintre cazuri au o influ-
entd semnificativi asupra leucogramei, indiferent de forma de
rezistentd a TBC.

Analiza comparativd a nivelelor plasmatice a citokinelor
pro- si antiinflamatorii (Tabelul 3) a demonstrat ci in cazul
tuberculozei, acestea sunt crescute comparativ cu nivelele la
persoanele practic sinitoase; mai mult decat atat, se prefigu-
reazd o dependenti a concentratiilor de profilul de rezistenta
al micobacteriilor.

Astfel, nivelele de IL-6 In toate loturile de pacienti cu
TBC erau semnificativ crescute vs. lotul de contrel: in lotul 1
(TBCPPD+AMBP__ ), nivelul de IL-6 a crescut de 11,08 ori, in
lotul 2 (TBCMR) - de 13,9 ori si in lotul 3 (TBCRS) - de 4 ori
(p<0,001). Statistic semnificativa a fost diferenta dintre loturi
a concentratiei de IL-6 in sidngele pacientilor cu TBC sensibila
vs. rezistentd (Tabelul 3). Asadar, nivelul IL-6 in Lot 2 (TBCMR)
a fost de 1,:_? ori mai mare decat in lotul 1 (TBCPPD+AMBP__ )
(p,<0,01). Insa, la pacientii din lotul 3 (TBCRS]) s-a constatat o
reducere de 2,8 ori a concentratiei plasmatice de IL-6, compa-
rativ cu lotul 1 (TBCPPD+AMBP__) si de 3,5 ori - comparativ
culotul 3 (TBCRS) (p,<0,001 si, respectiv, p,<0,001).

Conform opiniei noastre, nivele reduse de IL-6 la pacientii
cu TBC multirezistents, poate conduce la un portaj cronic intra-

Integral Group 1 (n=41) Group 2 (n=63)
indices of
intoxica- Segmented Lympho- Segment- Lympho-
tien cells Bands cytes  edcells Bands cytes
oL 94.2% 57.9%  82.5% 95.2% 57.3% 89.2%
(1)" ()  (H) (H) (5, (H)
Kt 93.8% 52.5% 80.1% 95.1% 53.9% 88.7%
(1) (H,) (H,) (H,) (5, (H)
NEI 94.6% 66.2% N 95.5% 65.3% B
(H,) (H,) (H) (H,)
L/ESR? Leuco- . Leuco-
cytes ESR - cytes ESR -
58.8% 29.3% N 37.1% 44.4% B
(H) (H,) (5 (8,

Naote: * - leukocyte intoxication index, medified by Ostrovsky V. K; 1 - Krebs
index; - nuclear endotoxemia index; § - index of leucocytes and erythrocyte
sedimentation rate; || - significant influence on resulting indicator; ** - eryth-
rocyte sedimentation rate. Statistics: analysis of variance [ANOVA).

We carried out a comparative analysis of certain pro- and
anti-inflammatory cytokines (Table 3) that shows a significant
increase in the plasma concentration of cytokines in TB gro-
ups vs. control group, and we determined the probability of
the dependence of these parameters upon the resistance pro-
file of the MBT.

So, the blood concentrations of IL-6 in all groups TB groups
were significantly increased compared to control group, there
was a 11.08 fold increase in group 1, 13.9 fold increase in gro-
up 2, and 4 fold increase in group 3 of IL-6 level (p<0.001). A
significant intergroup difference was found of plasma concen-
tration of [L-6 between patients with sensitive and resistant
TE (Table 3). Thus, the level of IL-6 in group 2 was 1.7 fold
increased, compared to groupl (p,<0.01). However, in pati-
ents of group 3 marked reduction in IL-6 concentration was
compared to groupl - 2.8 fold (p<0.001) and group 2 - 3.5
fold (p;<0.001).

Low wvalues of IL-6 in patients XDR TB, in our opinion, can
lead to chrenic carrier of intracellular infection, rapidly pro-
gressive course of the inflammatory process, which poorly
responds to anti-TB treatment and, probably, is one of the fac-
tors producing their own XDR TB forms due to prevalence of
humoral immune responses [1, 4, 5].

A pronounced activation of all phases of the inflammatory
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celular al infectiei, la o evolutie rapida a sindromului inflamator.
Consecinta este cipatarea multirezistentei la chimioterapeuti-
ce si, in acest caz, IL-6 reprezinti un indicator al forméirii unei
micobacterii multirezistente din cauza predominirii raspunsu-
lui imun umeoral [1, 4, 5].

Tabelul 3
Concentratiile plasmatice ale unor citokine in formele sensibile si
rezistente de tuberculoz3 pulmonard
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process in all study cohorts compared to control group, pro-
bably, is indicated by the increase in the level of anti-inflam-
matory IL-10 (Table 3). Thus, in group 1 level of IL-10 increa-
sed by 2.3 folds, in group 2 - 1.8 folds, in group 3 - by 1.9 folds
(p<0.001), this indicate on inhibition of cellular immunity

Table 3
Plasma concentrations of certain cytokines in sensitive and resis-
tant pulmonary tuberculosis patients

Lot control Lotul 1
Citokine (practic sdnd- (TECPPD+ [TL;EZUI}I?{] [‘[I.":}t[l:ﬂkg] Cyto-  Contrel group Group 1 Group 2 Group 3
togi) AMEP,_ ) _ _ kines [n=20) [n=41) [n=63) (m=12)
(n=63) (n=12)
(n=20]) (m=41)
IL-6 1,708+0,015 18,92£14,17 23,70+13,39 6,84+5,4 IL-6 1.708+0.015 18.92£14.17 23.70£13.39 6.84+5.4
ml =0,001 =0,001 <0,001 ‘ml <0.001 <0.001 <0.001
B P P P P P P P
p,<0.01 p,<0.01 p,<0.01 p,<0.01
p,=<0.001 p,<0.001
IL-10 1,79+0,127 4,2+0,75 3,38+0,79 3.55%0,23
(pe/ml) p<0,05 p=<0,001 p<0,001 IL-10  179£0.127  4.2#075 3.38£0.79 3.55:0.23
p,>0, 001 p,<0.01 [pg/ml) p=0.05 p=0.001 p<0.001
P04 p,>0.001 p,<0.01
=0
py>04
- + + + +;
[L-18 26834210174 537,67+276,67 329,32+148,10 19411:8159 IL-18  268.34x101.74 537.67+276.67 320.32:148.10 194.11:81.89
(pg/ml) p=0,001 p=<0,1 p<0,05
<0.001 <0001 (pg/ml) p=0.001 p=0.1 p=0.05
P,=5 g p,<0.001 p,<0.001
Pt p,>0.05

Nota: Datele sunt prezentate drept medie §i eroare standard (M#m).
p - semnificatia diferentei valorilor celorlalte loturi vs. lotul de control; p, -
semnificatia diferentei valorilor lotului 1 vs. 2; p, - semnificatia diferentei
valorilor lotului 1 vs. 3; p, - semnificatia diferentei valorilor lotului 2 vs. 3.
* — interleukind,

Despre o activare marcati a inflamatiei 1a pacientii cu TBC,
comparativ cu persoanele practic sdndtoase, ne comunica cres-
terea probabila a nivelului IL-10, care este o interleukina anti-
inflamatorie (Tabelul 3). Astfel, fatd de control, IL-10 era in con-
centratii de 2,3 ori, de 1, 8 ori si de 1,9 ori mai mare in loturile 1
(TBCPPD+AMBP__ ), 2 (TBCMR) si 3 (TBCRS), p<0,001.

Faptul indic3 la inhibarea imunitatii celulare si, probabil, la
cronicizarea procesului inflamator specific. Continutul de IL-
10 la pacientii cu TBC sensibil3 la tratament era de 1,2 ori mai
mare comparativ cu pacientii loturilor 1 (TBCFPD+AMBP__ ) si
3 (TBCRS), p,<0,001 si, respectiv, p,<0,01. Nu au fost constatate
diferente semnificative pentru acest parametru intre loturile 2
5i3 (p,>0,4).

IL-18 asigura cresterea rezistentei fata de agentii patogeni
intracelulari si joacd un rol important in formarea imunititii
antituberculoase dobdndite; nivelul ei creste semnificativ la pa-
cientii cu forme sensibile si rezistente de tuberculoza. Astfel, in
lotul 1 (TBCPPD+AMBP,_ ] IL-18 a crescut ﬁde 2 ori (p<0,001),
iar in lotul 2 (TBCMR) - de 1,2 ori (p<0,1). Ins3, 1a pacientii cu
TBCMR, IL-18 are un trend de scidere sub limitele inregistrate
la persoanele sdnitoase. Nivelul de IL-18 in lotul 3 (TBCRS) s-a
redus de 1,4 ori fatd de control (p<0,05) (Figura 1).

A fost demonstrata o diferenta semnificativa a concentrati-
ilor de IL-18 intre loturile cu TBC sensibil si rezistenti. Astfel,
in lotul 2 (TBCMR), nivelul de IL-18 era de 1,6 ori mai redus
decét in lotul 1 (TBCPPD+AMBP,__ ), p,<0,001; reducerea ni-

Note: Data are presented as average and standard error (Mzm). p - signifi-
cance level related to control group: p, - significance level between group 1
and 2; p, - significance level between group 1 and 3; p, - significance level
between group 2 and 3. * - interleukine.

and perhaps the beginning of specific chronic inflammatory
process. The plasma concentration of IL-10 in sensitive TB
patients has increased by 1.2 folds compared to group 2 and
3 (p,<0.001, p,<0.01). There were no statistically significant
differences in concentration of IL-10 in group 2 and 3 (p,;>0.4).

The activity of IL-18, whose role is to improve the resis-
tance to intracellular pathogens and is essential for the for-
mation of anti-TB acquired immunity, significantly increased
in sensitive and MDR TB patients compared to control gro-
up. For example, in gropul there is a 2 fold IL-18 increase
(p<0.001), respectively, in group 2 - 1.2 fold (p<0.1). Howe-
ver, in patients XDR TB there is a tendency to reduce the plas-
ma concentration of this cytokine below the level of control
group. The level of IL-18 in group 3 decreased by 1.4 folds in
comparison with control group (p<0.05) (Fig. 1). Intergro-
up difference of plasma concentration of IL-18 in sensitive
and MDR TB patients was proved. Thus, in group 2 vs. gro-
up 1 there is a 1.6 folds decrease of IL-18 (p,<0.001), IL-18
decrease in group 3 vs. group 1 was of 2.7 folds (p,<0.001).
Also, there is a decrease of IL-18 concentration in group 3
of 1.7 folds compared to group 2 [pa{O.l}S). The difference
in plasma concentration of IL-18 in sensitive and MDR TE
patients is on the ultimate level of statistical significance
(p,,<0.001).

A comparative analysis of plasma concentration of cytoki-
nes in MDR TB patients was done, depending on the profile of
resistance. It was found that elevated levels of certain pro- and
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Fig. 1 Valorile concentratiei plasmatice (pg/ml] a unor citokine pro- si anti-inflamatorii in formele
sensibile si rezistente de tuberculozi pulmonara

Fig. 1 Changes in the level of pro- and anti-inflammatory cytokines (pg/ml) in sensitive and MDR TB

velului de IL-18 de 2,7 ori la pacientii din lotul 3 vs. lotul 1
[p2<0,001]. De asemenea, se observa o reducere de 1,7 ori a
nivelelor plasmatice de IL-18 in lotul 3 (TBCRS), comparativ
cu lotul 2 (TBCMR), p,<0,05.

Diferentele concentratiilor de IL-18 in plasma pacientilor
bolnavi de forme sensibile si rezistente de tuberculozad sunt
vadit statistic semnificative (p,,<0,001).

A fost efectuatd o analizd comparativd a concentratiilor
plasmatice de citokine la pacientii cu forme rezistente de tu-

Tabelul 4
Concentratiile plasmatice ale unor citokine in functie de rezistenta
micobacteriilor

Profilul de rezistentd al micobacteriilor

anti-inflammatory cytokines depends on the number anti-TB
drugs to which MBT is (Table 4).

The analysis plasma concentration of certain IL in MDR TB
patients showed the presence of significant differences com-
parative to control group. Thus, IL-6 in group 2 has a 3.7 fold
increased, in group 2B - 19.4 folds, in group 2C - 16.8 fold
related to control group (p<0.001) (Table 4). The concentrati-
on of anti-inflammatory IL-10 in group 2 has increased by 1.9
folds; in group 2B - 2.1 folds, in group 2C - 1.6 folds (p<0.001).

Table 4
Plasma levels of certain cytokines depending on the profile of resis-
tance of Mycobacterium tuberculosis

Lot Lotul 2 (TECMR) (n=48) Lotul 3 (TBCRS)
control (n=12)

Citokine  (pracic cypiot24 Sublot2B Sublot2C Sublot3A Sublot 3B
sandtosi) (ups) (MR- (HRSE/Z) (HRSEOfl/ (HRSEOfl/

@=20)  (1-23) SEZKm/ (n=11)  Km) Et)
Et) [n=14)
I'6 1708t 627+28 3411t 28,65 6742348 682256

(pg/ml) 0,015  p<0001 453 9,84 p<0,001  p<0,001
p<0,001 p<0001 p<0.001 p,>01

p,<0.001 p,<0,001

IL-10 1,79+ 346% 3,66+0,27 2,8920,51 3542016 348:016

(pg/ml) 0127 129 p<0001 p<0001 p<0001 p<0,001
p<0001 p>01  p01 p,>0.1
IL-18 26834+ 31311+ 34567+ 32892+ 19149+ 19818

[pg/ml) 10174 8819 48,81 48,98 84,1 B7.76
p=0,1 p<0.05 p=<0.1 p<0.1 p=<0.001
p>0.1 p,201 ps005 pr01

Profile of resistance

Group 2 (n=48) Group 3 (n=12)

Contrel

ﬁ; group Group 2A  Group 2B Group 2C Group 3A  Group 3B
(n=20) [HRS) [HR- (HRSE/Z) (HRSEOfl/ (HRSEOfl/

Nota: Datele sunt prezentate drept medie §i eroare standard (Mzm). * - in-
terleukine; H - isoniazidi, R - rifampicin, § - streptomicind, E - ethambu-
tol, Z - pyrazinamidi, Km - kanamicini, Ofl - ofloxacind, Et - ethionamida.
p - semnificatia diferentei valorilor celorlalte loturi vs, lotul de control; p, —
semnificatia diferentei valorilor dintre subloturile 24, 2B, 2C; p, - semnificatia
diferentei valorilor dintre subloturile 3A 5i 3B.

(n=23) SEZKm/ (n=11) Km) EX)
Et) (n=14)
IL-6 1708+ 627:28 3411+ 2865+ 674:3.48 6824256
(pg/ml) 0015 p<0.001 453 9.84 p<0.001  p<0.001
p=0.001 p<0.001 p,<0.001 p,0.1
p,<0.001 p,<0.001
IL-10 179+ 346129 3.66:0.27 289:0.51 354:0.16 3.48:0.16
(pg/ml) 0127 p<0.001 p<0.001 p<0.001 p<0001  p<0.001
ps01  p30l p,20.1
IL-18 26834+ 31311+ 34567+ 32892+ 19149+ 10818+

(pg/ml) 10174 8819 4851 4898 84.1 B7.76
p>0.1 p<0.05 p<0.1 p<01 p<0.001
p,>0.1 p=01 p,=<0.05 p~01

Note: Data are presented as average and standard error (M+m). * - interleu-
kine; H - isoniazid, R - rifampicin, § - streptomycin, E - ethambutol, Z - pyra-
zinamide, Km - kanamycin, Ofl - ofloxacine, Et - ethionamide. p - significance
level related to control group: p, - significance level related between groups 2A
and 2B, 2A and 2C; p, - significance level related between groups 34 and 3B.
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berculozi in functie de profilul de rezistenti. S-a constatat, ca
un nivel crescut de anumite interleukine pro-si antiinflama-
toare este dependent de numérul de medicamente antituber-
culoase, fatd de care micobacteriile sunt rezistente (Tabelul 4).

Astfel, fatd de lotul de control, nivelul de IL-6 fost de 3,7
ori mai mare in lotul 2 (TBCMR), in sublotul 2B - de 9,4 ori, in
sublotul 2C - de 16,8 ori (p<0,001) (Tabelul 4). Nivelul inter-
leukinei antiinflamatorii IL-10 in lotul 2 a crescut de 1,9 ori, in
sublotul 2B - de 2,1 ori, in sublotul 2C - de 1,6 ori (p<0,001).
Nivelul IL-18 in lotul 2 (TBCMR] a crescut de 1,2 ori fatd de
control (p>0,1); respectiv, in sublotul 2B - de 1,3 ori (p<0,05),
iar in sublotul 2C - de 1,2 ori (p<0,1).

Comparand diferentele indicatorilor intre subloturi, in
functie de profilul de rezistentd, s-a constatat cad nivelul de
IL-6 in lotul 2 (TBCMER) a fost de 5,4 mai redus vs. sublotul 2B
(p<0,001) si de 4,6 ori - vs. sublotul 2C (p,<0,001). Se notifica
cresterea nivelului de IL-10 la pacientii cu TBCMR in functie
de gradul de rezistents; astfel, in sublotul 2B, nivelul de IL-10
a fost de 1,1 ori mai mare decat in sublotul 2A (p,>0,1) si de
1,3 ori mai mare decit in sublotul 2C (p,>0,1). S-a constatat
cd nivelul de IL-18 are o tendintd de crestere nesemnificativa
in subloturile mentionate anterior; astfel, in sublotul 2B, nive-
lul de IL-10 a fost mai inalt de 1,1 ori decit in subloturile 2ZA
(p,>0,1) 5i 2C (p,>0,1).

Comparind nivelele citokinelor pro- si anti-inflamatorii la
pacientii cu TBCMR (Tabelul 4), se observa, de asemenea, o
crestere semnificativa vs. control, independent de profilul de
rezistenti. Astfel, nivelul de IL-6 in sublotul 3A si 3B a crescut
de 4 ori (p<0,001). Nivelele interleukinei antiinflamatoare IL-
10 in subloturile 34 si 3B au crescut de 2 ori (p<0,001). Men-
tiondm sciaderea concentratiei de IL-18 in subloturile 3A si 3B
de 1,4 ori fata de control (p<0,1). La pacientii cu TBCMR, nu
s-au identificat diferente statistic semnificative in functie de
profilul de rezistenta (p,>0,1).

Discutii

Aplicand testele de corelare dupi Pearson pentru relatia
concentratiilor plasmatice a interleukinelor pro- si antiinfla-
matoare, s-a constatat, cd la pacientii cu TBCPPD, gradul de
corelare dintre nivelele IL-6 vs. IL-10 si IL-18 vs. IL-10 este ne-
gativ si nelnsemnat (r= -0,23, p<0,001 si, respectiv, r= -0,08,
p<0,001). La pacientii cu TBCMR, gradul de corelare dintre
nivelele IL-6 vs. IL-10 si IL-18 vs. IL-10 este, de asemenea, ne-
gativ si neinsemnat (r= -0,22, p<0,001 si, respectiv, r= -0,16,
p<0,001). Tnsi. la bolnavii de TBCRS a fost constatata o corela-
tie inversa semnificativa dintre [L-6 5i IL-10 (r=-0,92, p<0,05),
pe cand intre IL-18 si IL-10 a fost constatati o corelare poziti-
vd, de grad mediu (r=-0,34, p<0,001).

In opinia noastrs, productia de IL-6 si IL-10 creste odati cu
sinteza endotoxinelor micobacteriene, independent de rezis-
tenta lor la AMBT, si odati cu cresterea intoxicatiei endogene
si a leziunilor hipoxice. Nu putem explica, deocamdatd, lipsa
corelatiei in celelalte cazuri, Ins3, situatia nu este principiala,
deoarece un criteriu pronostic mai valoros este raportul din-
tre IL-18/IL-10. Odaté cu agravarea stirii pacientului si insta-
1arii rezistentei, creste semnificativ proportia de limfocite T-
helperi de tipul 2 [CD4+), care reprezintd imunitatea umorala
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The level of IL-18 in group 2 has increased by 1.2 folds compa-
red to control group (p>0.1); respectively, group 2B - 1.3 folds
(p<0.05), in group 2C - 1.2 folds (p<0.1).

By comparing the intergroup differences in the indices in
MDR patients, according to the profile of resistance the level of
IL-6 in group 2 was 5.4 folds lower than group 2B with a wide
profile (p,<0.001), respectively, there was a 4.6 fold decrease
in the level of IL-6 4.6 group 2C (p,<0.001). We noticed an in-
creased levels of anti-inflammatory IL-10 in MRD TB patients,
depending on the resistance profile, so in group 2B level of IL-
10 was 1.1 folds increase compared to group 24 (p,>0.1) and
1.3 folds — compared to group 2C (p,>0.1). The concentrati-
on of IL-18 has a non-significant tendency to increase in the
analyzed groups, so the increase in group 2B was of 1.1 folds,
compared to group 2A (p,>0.1) and group 2C (p,>0.1).

Also, we were able to prove the increase in plasma con-
centration of pro- and anti-inflammatory cytokines in XDR TB
patients compared to control group, non-related to the pro-
file of resistance (Table 4) Thus, there was a 4 folds increase
in the concentration of IL- 6 in group 3A and group 3B. The
concentration of anti-inflammatory IL-10 showed a 2 folds in-
crease in group 3A and 3B (p<0.001). We want to stress on 1.4
folds decrease in plasma concentration of [L-18 in group 3A
and group 3B compared to control group (p<0.1). In XDR TB
patients no significant differences were found related to the
resistance profile (p,>0.1).

Discussion

Based on Pearson correlation analysis between pro- and
anti-inflammatory cytokines we were able to show, that in
newly diagnosed TB patients there is a weak, negative correla-
tion between plasma concentrations of IL-6/IL-10 and IL-18/
IL-10 (r=-0.23, p<0.001, respectively r=-0.08, p<0.001).

In MDR TB patents there is a weak, negative correlation
between the levels of IL-6/IL-10 and IL-18/IL-10 (r= -0.22,
p<0.001; r= -0.16; p<0.001). However, in XDR TB patients a
strong, negative correlation was found between the level of
IL-6/IL-10 (r=-0.92, p<0.05), while between IL-18/IL-10 there
is a positive, medium power, correlation (r= 0.34, p<0.001).

In cur opinion, the preduction of IL-6 and IL-10 in TB pa-
tients, regardless of resistance, raise in response to increased
synthesis of MBT endotoxins, increase of endogenous intoxi-
cation and cytotoxic hypoxia, all these create prerequisites for
the development of resistance. What caused the lack of cor-
relation between the IL is not yet clear, however, this fact is
not crucial, as the most important prognostic criterion is the
imbalance in the IL-18/IL-10 ratio; with an increase in the
severity of the patient’s condition, the spread of inflammati-
on processes in the lungs and the development of drug resis-
tance ; there is a significant bulk of the Tx-lymphocyte type 2
(CD4+), which indicates the development of deep gap in cell-
mediated immune response and prevalence of an ineffective
anti-inflammation immune activation.

The increase in IL-6 plasma concentration, probably, indi-
cates a high activity of systemic inflammatory response, whi-
ch is maximally expressed in MDR TB patients (23.70£13.39).
This cytokine plays a key role in the development of inflam-



si reflectd o ineficienta a activarii mecanismului imunoe-infla-
mator si a apararii imunocelulare.

Cresterea semnificativi a IL-6 in plasm3 denoti un pro-
ces inflamator sever, maximal manifestat in cazul TBCMR
(23,70+13,39 pg/ml). IL-6 joacd un rol important in dezvol-
tarea procesului inflamator, rispunsului imun la infectie, in
leziunea pulmonara masiva, atestatd la pacientii studiati. In-
terleukinei date i se atribuie rolul de ,factor activator al hepa-
tocitului”, care este ,impus” s3 sintetizeze proteinele de faza
acuta a reactiei inflamatorii. Faptul are are consecinta iesirii
din limitele pliméanului a fenomenelor inflamatorii specifice,
care deven sistemice.

Nivelul inalt al IL-10 la pacientii cu TBC pulmonari este un
factor de pronostic favorabil, deoarece produce actiuni antiin-
flamatoare, reduce sinteza proteinelor de fazi acut3, blochea-
z3 apoptoza macrofagelor si monocitelor, care joacd un rol
important in formarea si localizarea raspunsului inflamator
specific in limitele parenchimului bronho-pulmonar. Luind
in consideratie faptul ci in TBCMR si TBCRS nivelele de IL-10
sunt reduse, semnificativ mai joase decat in cazul TBCPPD, la
acesti pacienti predomina formele diseminate ale TBC vs. infil-
trative (raportul de 2:1).

Concluzii

1. Indicatorii integrati ai intoxicatiei endogene la pacientii
cu forme multirezistente de TBC reflecti o intoxicatie en-
dogend moderat exprimata si o epuizare a imunoreactivi-
tatii celulare; aceasta din urma creeaza conditii favorabile
instaldrii rezistentei micobacteriene, urmata de progre-
sarea intoxicatiei endogene sistemice si aprofundarea
imunosupresiei secundare.

2. Analiza variationald a indicatorilor a permis stabilirea
faptului, ci in 95% dintre cazuri, parametrii integrati ai
intoxicatiei endogene au o influenta semnificativa asupra
leucogramei atat la pacientii cu forme sensibile, cat si re-
zistente, de TBC.

3. Analiza nivelului plasmatic al IL-6 la pacientii cu TBC-
MR a constatat cresterea lui semnificativa, de 1,7 ori (p,
<0,01) fatd de formele sensibile de TBC; in mod similar,
s-a constatat scdderea semnificativd a concentratiilor
plasmatice de IL-10 si de IL-18 (de 1,2 vs. formele sensi-
bile, p, <0,001), fapte ce reflectd progresarea intoxicatiei
endogene, hipoxiei citotoxice si activarea sindromului de
raspuns inflamator sistemic.

4. Prin analizd comparativd, s-a constatat ca la pacientii cu
forme rezistente de tuberculozi, nivelul citokinelor pro- si
antiinflamatorii este dependent de spectrul de rezistenta
al micobacteriilor la AMBT. Nivelele semnificativ reduse
de IL-10 la pacientii cu TBCMR si TBCRS fatd de valorile
normale, de referint3, si fatd de cele atestate la pacien-
tii cu forme sensibile de TBC, coreleaza cu predominarea
formelor diseminate de tuberculozi asupra celor infiltra-
tive (raport 2:1) in cazul formelor rezistente ale maladiei.

Abrevieri si notatii conventionale: 5 - segmentate, PMN
- polimorfonucleare, T — forme tinere, Mi - mielocite, P1 - plas-
mocite, Ly - limfocite, Mo - monocite, Eo - eozinofile, Ba - ba-

Profilul citokinic in tuberculoza pulmonard multirezistentd

mation, immune response to infectious factor and lung tissue
damage with the formation of massive destructive changes
that were present in patients groups assessed by us. IL-6 plays
a special role as ,hepatocyte activating factor”, which induce
the synthesis of acute-phase proteins in the framework of sys-
temic inflammatory response that leads to emerge of specific
inflammation process outside the pulmonary tissue and acti-
vation of systemic inflammatory response syndrome.

High lewvels of IL-10 in patients with pulmonary TB have
a favorable prognostic impact, because multifunctional pro-
perties of IL-10, ability to inhibit the synthesis of most pro-
inflammatory cytokines and block apoptosis of macrophages
and monocytes play an important role in the formation of a li-
mited specific inflammation in the broncho-pulmonary paren-
chyma. Given the fact, those in MDR TB and XDR TB patients’
levels of IL-10 is not too high and are definitely lower than
in newly diagnose TB patients, in such patients widespread,
disseminated TE forms dominate over infiltrative forms (ratio
1:2).

Conclusions

1. A comprehensive assessment of integral intoxication in-
dices MDR TB patients indicates a moderate endogenous
intoxication and the depletion of the cellular component
of the immune response due to the formation of conditi-
ons for the development XDR TB forms and a subsequent
development of systemic endogenous intoxication syn-
drome and enhancement of secondary immunodeficien-
Cy.

2. The variance analysis revealed that in 95% of cases the
integral indices of endogenous intoxication have signifi-
cant impacts on parameters of the peripheral blood both
in sensitive and MDR TB patients.

3. Assessment of IL-6 plasma concentration in pulmonary
MDR TB vs. sensible TB patients revealed a significant
1.7 folds increase (p,<0.01), and, respectively, a signi-
ficant 1.2 folds decrease in the level of IL-10 and IL-18
(p,<0.001), these confirm the strengthening of endoge-
nous intoxication, cytotoxic hypoxia and activation ,sys-
temic inflammatory response” syndrome.

4. Assessment of plasma concentration of certain pro- and
anti-inflammatory cytokines in MDR TB patients showed
that it is dependent on the profile of MBT resistance to
anti-TB drugs. Plasma concentration of IL-10 in MDR and
XDR TB patients is significant lower than in sensible TB
patients and correlates with the prevalence in MDR TB
patients of widespread/disseminate TB forms over infil-
trative TB forms (1:2 ratio).

Conventional abbreviations and notations: S - seg-
mented cells, B - bands, Y - young forms, My - myelocytes,
Pl - plasmocytes, Ly - lymphocytes, Mo - monocytes, Eo - eo-
sinophils, B - basophils, TB - tuberculosis, MBT - Myrobac-
terium tuberculosis, MDR - multidrug resistant tuberculosis,
XDR - extensive resistant tuberculosis, WHO - world health
organization, NDTB - newly diagnosed pulmonary tuberculo-
sis, IL - interleukine, CK - cytokine, [EI - integral indices of
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zofile, VSH - viteza de sedimentare a hematiilor, ILIE - inde-
xul leucocitar de intoxicatie endogend, IK - indexul Krebs de
intoxicatie endogend, INE - indexul nuclear de endotoxicoza,
IL - interleukine, RLVSH - raportul leucocite-vitezd de sedi-
mentare a hematiilor, TBCPPD - tuberculoza pulmonara pri-
mar depistatd, TBC - tuberculozd, MB - micobacterii, AMBT
— preparate antimicobacteriene, TECMR - tuberculozd multi-
rezistentd, TBCRS - tuberculoza cu rezistenta sporita, CK - ci-
tokine, Le — leucocite.
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