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BJIMAHUE MHTEPBAJIbBHBIX THITOKCUYECKU-THITIEPOKCUYECKNX TPEHHPOBOK
HA MAPTAHHEBYIO CYTIEPOKCUAJJUCMYTA3Y MUOKAPJA KPBIC

H.H.Cmewenko, T.U./Ipesuyxan, O.A.I'onuap, U.H. Manvxkoeckan

Pe3rome. V3yuanu BiaMsHHE MHTEPBAIbHBIX TMIIOKCHYECKU-THNEpOKcHueckux TpeHupoBok (MI'TT) Ha akTUBHOCTS,
skcnpeccuto 6enka 1 MPHK Mn-cynepokcunancmyTassl B MUTOXOHIPUSX MUOKap/a KPBIC MOCIE BIHMSHUS OCTPOH THUITOK-
cun. [TokazaHo, uto ucnons3zoanue UI'TT npuBoaut k cHkeHnto runepaktuBanuu Mn-CO/] 1 mHAyIMPYET SKCIPECCUI0
Oenka TaHHOTO AHTHOKCHIAHTHOTO (DepMEHTa B MUTOXOHIPHSIX MHOKap/a Mocie AeHCTBHUS OCTPOH THIIOKCUH.

KiroueBbie €j10Ba: FMIIOKCHS, TUIIEPOKCHSL, MUTOXOHAPUU, Mn-CynepoKCUAIUCMYTa3a.

THE INFLUENCE OF INTERMITTENT HYPOXIA/HYPEROXIA TRAININGS
ON THE RAT MYOCARDIAL SUPEROXIDE DISMUTASE

M.M.Steshenko, T.1.Drevytska, O.0.Honchar, . M.Man’kovs’ka

Abstract. The influence of intermittent hypoxic-hyperoxic trainings (IHHTS) on the activity, expression of protein
and mRNA of Mn-superoxide dismutase in myocardial mitochondrias of rats has been studied after the influence of acute
hypoxia. It has been shown that the use of IHHTS results in a lowered hyperactivation of Mn-SOD and an enhancement of
the protein expression of this particular enzyme in myocardial mitochondrias after the action of acute hypoxia.
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Abstract. The authors have carried out an analysis of  therapy and forestalling the development of multiresistant
the efficacy of the most rational regimens of chemotherapy  forms, iincluding in HIV-infected persons.
of patients with pulmonary tuberculosis with due regard for
an evaluation of antimycobacterial susceptibility of the
causative agent enabling to improve the results of chemo-
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Introduction. The tuberculosis (TB) epidemic
is on the rise in many countries, including Ukraine.
If left untreated the active form of TB will kill two of
every three people.

An important factor of the incidence rate of tu-
berculosis is a rapid spread of the strains of the myco-
bacteria of tuberculosis (MBT) resistant to antituber-
culous agents (ATA). This problem is further compo-
unded by HIV coinfection, since one-third of AIDS-
related deaths results from TB. Ukraine has the highe-
st prevalence of TB/HIV co-infection in Eastern Euro-
pe (van der Werf et al. 2006). Multidrug-resistant
tuberculosis has emerged as a global epidemic, with
425,000 new cases estimated to occur annually. The
global human immunodeficiency virus (HIV) infec-
tion epidemic has caused explosive increases in TB
incidence and may be contributing to increases in
multidrug-resistant tuberculosis prevalence.

Institutional outbreaks of MDR-TB have prima-
rily affected HIV-infected persons. A delayed diagn-
osis, inadequate initial treatment and prolonged infe-
ctiousness led to extraordinary attack rates and case-
fatality rates among HIV-infected persons. Whether
this sequence occurs in communities is less clear.
Multidrug-resistant tuberculosis appears not to cause
infection or disease more readily than drug-
susceptible TB in HIV-infected persons. HIV infec-
tion may lead to a malabsorption of anti-TB drugs
and acquired resistance. HIV-infected patients with
multidrug-resistant tuberculosis have unacceptably
high mortality; both antiretroviral and antim-
ycobacterial treatments are necessary [9].

The treatment of the multidrug-resistant forms
of pulmonary tuberculosis characterized by a rapid
MBT propagation, massive infiltrative-caseous
changes in the lungs, numerous destructions of the
pulmonary tissue, pronounced intoxication syn-
drome, encounters considerable difficulties. Inten-
sive chemotherapy with the use of ATA of the 1™ and
2" lines is not always effective, disease progression
often against a background of therapy, resulting in
fatal outcomes. The treatment of such forms is con-
siderably complicated due to an insufficient amount
of second-line antituberculous agents in case of ex-
tensive MBT resistance, their poor tolerance and a
high cost of therapeutic regiments [4]. The principal
cause of a low efficacy of treatment of patients af-
flicted with MBT is the insufficient efficacy of the
medications of the 2" line as compared with isoni-
azid and rifampicin, acting bactericidally on MBT.
All the second-line antituberculous agents (except
fluoroqiuonolones) act on the MBT bacteriostati-
cally, their minimal inhibiting concentration in rela-
tion to mycobacteria is essentially lower (10-20
times) than that of isoniazid and rifampicin [5].

The outcome of such therapy depends on many
factors — the nature and duration of the tuberculous
process, the number of medications to which MBT is
resistant, chemotherapeutic regimens — their inten-
sity, optimality, tolerance and duration, the availabil-
ity of necessary drugs, control and treatment and
other factors.
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According to international and domestic recom-
mendations [3] pertaining to the treatment of patients
with MRT of the lungs or a suspicion of it there exist
several treatment regimens and a few approaches to a
patient’s treatment, requiring the administration of a
repeated course of chemotherapy [4, 6, 8]. But nei-
ther of the approaches is universal, so long as it has
both advantages and disadvantages [7]. To date the
best policy as to the management of patients with a
repeated treatment and a high risk of multidrug-
resistance has not been determined [5].

The objective of research. To study risk
groups, concerning the formation of multidrug-
resistant pulmonary tuberculosis and raise the effi-
cacy of its treatment in patients in whom susceptibil-
ity of the causative agent to antituberculous agents is
unknown.

Material and methods of the research. 227
previously treated patients afflicted with new-onset
tuberculosis and disease relapses have been exam-
ined, using a clinical, roentgenological, clinico-
laboratory, microbiological, statistical methods.

Results of the investigation and the subject
under discussion. Among the persons under study
(227 patients) there were 33 patients in whom a fail-
ure of the first course of chemotherapy (CT) was
registered, 90 persons were with a suspended course
of treatment for more than 2 months, 18 persons with
a failed repeated course (there were both patients
with NOTL and with recurrences) who were treated
up to 10 months according to the second clinical
category. 86 patients suffered from a TB relapse and
who were not treated according to the second clinical
category (Table 1).

It has been established that among 227 exami-
nees the level of MBT multiresistance fluctuated
from 43,3% in patients with suspended treatment to
88,8% in patients with a failure of a repeated course
of chemotherapy.

However, in order to define the degree of prob-
ability in each group of these patients we made use
of the definition of the odds ratio concerning the
presence of multidrug resistance in them. These find-
ings are presented in Table 2.

A correlation between a patient’s medical his-
tory relative to the previous treatment and the pres-
ence of multidrug resistance was evaluated by means
of the odds ratio (OR) according to a 4-column table
complied on the principle of comparing two groups
with the presence and absence of a sign that is under
study. If the value of the ratio of chances for un-
wanted sequelae is less than 1 this is an indication of
a positive effect of the factor in question directed at
reducing a risk of this sequela.

Thus, with the rate of multidrug resistance in
the group of 22 % previously treated patients that
constituted 56,8 %, we found out that reliably vul-
nerable groups concerning multidrug resistance are
patients with a failure of the 1* and repeated course
of chemotherapy with equally high values of the
odds ratio 5,5 and 6,08 (p>0,05) respectively. In pa-
tients with a suspended course of treatment and dis-
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Table 1

The structure of the cohort of patients with pulmonary tuberculosis who require retreatment
based on the type of a case of the tuberculosis disease

The number of patients

The type of a case of the tuberculosis disease

: st : nd
Total Suspended treatment Failure of the 17 course Failure of the 2 Tuberculosis relapse
of treatment course of treatment
Abs. % Abs. % Abs. % Abs. %
227 90 39,6 33 14,5 18 7,9 86 37,9

Table 2

The ratio of chances as to the presence of multidrug resistance in patients with NOTL
and disease recurrences, requiring the administration of retreatment

Multidrug resistance of MBT
Groups of patients treated earlier There is There isn’t OR (95 % CI)
abs. % abs. %
Failure of the 1** course of CT 29 87,9 4 12,1 5,5 (1,87-16,18)
Suspended treatment 39 433 51 56,7 0,58 (0,35-0,95)
Failure of the 2™ course of CT 16 88,8 2 11,2 6,08 (1,36-27,05)
Recurrence 45 52,3 41 47,7 0,83 (0,5-1,37)
Total 129 56,8 98 43,2
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Fig. 1. Efficiency of chemotherapy regimens

ease relapses there exist a relative risk of the pres-
ence of multidrug-resistance with the odds ratio —
0,58 and 0,83 respectively that does not differ con-
siderably between themselves (p>0,05), however, it
is reliably lower than in patients of the previous
groups (p<0,05).

We have carried out a comparative analysis of
the efficiency of various regimens of chemotherapy
in patients with pulmonary tuberculosis with un-
known susceptibility of tuberculosis mycobacteria to
antimycobacterial drugs among groups of risk of the
development of multidrug resistant tuberculosis. The
efficiency of the standard and individual regimens of
chemiotherapy was evaluated in 6 months since the
initiation of treatment.

In spite of an individual selection of chemother-
apy, preference was given to the standard regimen of
chemotherapy (p>0,05).

The next evaluation of regimens was carried out
on discharging the patients from the in-patient de-
partment, in 16,8+7,2 months on the average.

The most effective regimen of chemotherapy in
patients with multi-drug resistant tuberculosis was
the standard one.

The findings obtained as a result of the research
carried out by the authors agree with those of other
studies that point out the efficiency of the empiric
regimen of chemotherapy towards the resistance of
tuberculous mycobacteria at the expense of prescrib-
ing 5-7 drugs for the purpose of preserving rather a
high likelihood of the fact that tuberculosis myco-
bacteria will retain susceptibility at least to 4 of
them. Evaluating the regimens of chemotherapy on
discharging from hospital, regardless of an individ-
ual selection of chemopreparations, the standard
regimen turned out to be more effective (EK (Am)
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Fig. 2. Efficiency of the chemotherapeutic regimen upon discharging from hospital

ZEt ( Pass) Q or EZEtPASSQ) on the basis of using
2" line medications and fluoroquinolones.

Conclusions

1. A very high risk of multidrug-resistant tuber-
culosis of the lungs is characteristic of patients with
a failure of the first course of chemotherapy (87,9 %)
and a failure of the repeated course (88,8 %); a high
risk of multidrug-resistant tuberculosis is inherent to
patients with tuberculosis recurrence and suspended
treatment in compliance with the 1% category (with
the rate of 52,3 % and 43,3 % respectively).

2. It is advisable to prescribe standard regimens
of chemotherapy based on the 4™ category to patients
with a failure of the first and repeated course of che-
motherapy in case of the absence of the test of medi-
cal susceptibility of mycobacteria to antituberculous
drugs of the first line.

3. While comparing the efficacy of different
regimens of chemotherapy in patients afflicted with
pulmonary tuberculosis, it has been established that
the most effective regimen is the empiric regimen of
chemotherapy (EZS(K)PASQ or EZK(Pt/Cap)CsQ)
prior to evaluating tuberculous mycobacteria resis-
tance (the basic course), at the expense of prescrib-
ing a combination of 5-7 drugs. During a stage of
continuing treatment, evaluating the regimens of
chemotherapy upon discharging from hospital, the
standard regimen turned out to be more effective
(EK(Am)ZEt(PASS)Q or EZEtPASSQ at the ex-
pense of using second-line drugs and fluoroqui-
nolones.

4. The analysis of the efficacy of the most ra-
tional regiments of chemotherapy of patients with
pulmonary tuberculosis with due regard for an
evaluation of antimycobacterial susceptibility of the
causative agent, enabling to improve the results of
chemotherapy and forestalling the development of
multiresistant forms at HIV-infected persons.
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Pe3tome. IIposenen ananus eddexTuBHOCTH Hanbosee paloOHANBHBIX PEXUMOB XHMHOTEPAIINN OOJIBHBIX TyOepKy-
JIE30M JIETKHX C Y4eTOM OLIEHKH aHTUMHUKOOAKTepHaNbHOI YyBCTBUTEILHOCTH BO30YIUTENS, YTO 1aeT BO3MOXKHOCTD YIIyd-
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Pe3tome. IlaTorenernuna Teparisi, cnpsMoOBaHa Ha
MiABUIICHHS IMYHITETY, OMIPHOCTI IMyHITETY 1O TyOepKy-
JBO3HOI 1H(eKii, € 000B’I3KOBUM KOMIIOHEHTOM JIiKyBaH-
HS XBOPHX Ha XIMIOPE3UCTEHTHHUI TyOepKyJIb03 JICTCHb.
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[MpoGnema dapmakoreparrii TyOepKyIIb03y cTasia
Ha CHOTOJHI NPIOPUTETHUM IUTAHHAM Yy 3B’SI3KY 3
HEJIOCTaTHBOI E(EKTUBHICTIO METOJIB TPAIMIIHHOT
Tepartii, CpSIMOBAaHOI Ha IPUTHIYEHHSI OaKTepiaabHOT
nonyssiii. e moB’si3an0, mepi 3a Bee, 13 301bIIeH-
HSIM BIJICOTKA TAII€HTIB i3 MHOKUHHOIO MEIMKaMeH-
TO3HOIO CTIHKICTIO O aHTMMIKOOaKTepialbHUX Mpe-
napatiB (AMBII) Ta moegnannsM i3 BUI-indexmieto —
3aXBOPIOBAHHSM, II0 PO3BUBAETHCS B PE3YJIBTATI TPHU-
BaJIOTO MEPCUCTYBAHHA BipyCy iMyHOIE(IIUTY JIFOIH-
uu (BUT) y nmimdouurax, Makpodarax Ta KIiTHHAX
HEPBOBOI CHCTEMH 1 XapaKTepU3YEThCs IPOrPecyro-
YO0 JICCTPYKILi€r0 IMyHHOT cuctemu [8].

[MTarorenernyna Teparrisi, CHpsIMOBaHa Ha ITi/IBU-
IICHHS IMYHITETY, OMIPHOCTI OpraHi3my 10 TyOepKy-
Ib03HOI 1H]EKLil, € 000B’SI3KOBUM KOMIIOHEHTOM
KOMIIIEKCHOT'O JIIKYBaHHSI XBOPHUX Ha TyOepKyIIb03.

®dopMmyBaHHIO MiKOOaKTepii  TyOepKyJIbO3y
(MBT), pe3ucTeHTHHX A0 XiMiOTIpemapariB, COpHse,
HacamIiepe], MPUTHIYEHHIO KIITHHHOTO IMYHITETY,
SIKE BIIEpIIIe BUHUKAE TIiJT BIDTMBOM (DaKTOPIiB PU3HUKY

1 B IOJAJIBIIOMY CTIPHYUHSE PO3BUTOK TYOEPKYIHO3Y
B iH(}iKOBaHOT JIIOJMHU.

KniniyHi nposiBu TyOepKyibo3y JiereHb, HOro
nepeOir Ta pe3yJbTaTH JIIKyBaHHS TICHO IOB’s3aHi 3
HecTenr(iYHOI PEaKTUBHICTIO XBOPOIO, HOTO KOM-
MICHCATOPHUMH MOXKJIMBOCTSIMHM, CTAHOM 1MYHHOI
CHCTEMH, 0COOJIMBO 32 HAasBHOCTI MHOXKHHHOI pe3Hc-
tentHocTi MBT no AMBIT [8].

Bimomo, mo y XBopuxX Ha BIEpIIe 1iarHOCTOBa-
HUH TyOepKyIb03, CIIPUYNHEHNHN MOJIXiMiOpe3nucTe-
atHuMH MBT, BinMmidaeTscst mOpyIIEHHS OajaHCY
MK OKCHIAHTHHMH Ta NPOOKCHUAAHTHUMHM BIACTH-
BOCTSIMH KpPOBI, 1[0 TPOSIBISETHCS MiIBUIICHHIM Y
CHPOBATI KPOBI BMICTY MpPOJYKTIB JIIONEPOKCHAA-
il Ha TJ11 3HW)KEHHSI aKTMBHOCTI (DEPMEHTIB CHCTEMHU
AHTUOKCHJIAHTHOTO 3aXUCTy [2].

VY XxBopux Ha TyOepKyJb03 JEreHb 13 TOpYIICH-
HSMHU METaOOJIIYHOTO TOMEOCTa3y YCHIIIHO 3aCTOCO-
Byerbess Onyimynmn — antudiotuk [T Tta Tumorew.
Omyimymmn — aatudioTuk 1T — 1e nikapcbkuii 3acio,
JIO CKJIaIly SIKOTO BXOISATh N—alleTHIIIUCTETH Ta TiaM-
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