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THE INHIBITING EFFECT OF FS-1 DRUG ON THE ANTIOXIDANT PROTECTION SYSTEM
OF MYCOBACTERIA TUBERCULOSIS

Abstract. Results of inhibitory action of FS-1 drug on antioxidant system of pathogenic
mycobacteria tuberculosis, including resistant MDR strain, are presented. The study of the effect of FS-1
drug on the activity of the antioxidant system was carried out on the reference strain Mycobacterium
tuberculosis H37Rv and MDR (rifampicin, isoniazid, streptomycin, ethambutol, ethionamide, kanamycin,
cycloserine and pyrazinamide resistant) strain Mycobacterium tuberculosis 320. FS-1 drug under
experimental conditions in vitro showed a new mechanism of action on mycobacteria tuberculosis -
suppression of functional activity of the enzyme superoxide dismutase, which protects the microorganism
from oxidative stress. The loss of resistance to oxidative stress by a bacterial cell, i.e. the ability to
neutralize highly toxic oxygen radicals, leads to the destruction of cellular structures, metabolic and
energy processes, disruption of the respiratory system and, as a result, its death. Antioxidant activity of
Mycobacterium tuberculosis H37Rv after exposure with FS-1 preparation at concentrations of 4ug/ml is
inhibited by 90.64 %, while at concentration of 2 pg/ml on bacterial culture of this strain - by 89.07 %.
The obtained results show significant suppression of functional activity of superoxide dismutase enzyme
in bacterial culture of Mycobacterium tuberculosis H37Rv under the influence of FS-1 in these
concentrations, showing pronounced inhibitory effect. Similar studies of the effect of iodine-containing
FS-1 drug on the antioxidant system were carried out on the bacterial culture of M. tuberculosis multidrug
resistant strain 320. It was found that antioxidant activity of FS-1 preparation in concentration 4 pg/ml is
inhibited by 99 %, while in concentrations 2 pug/ml FS-1preparation suppresses antioxidant activity of
strain 320 by 98 %.

Thus, the studies showed that the FS-1 preparation at the test concentrations of 4 ug/ml and 2
ug/ml has a mechanism for pronounced inhibition of the functional activity of the enzyme superoxide
dismutase in Mycobacterium tuberculosis of both the reference sensitive strain H37Rv and the multidrug
resistant strain 320. This leads to disruption of the redox transformations of various chemical compounds
that form the respiratory process in the bacterial culture, providing the energy demand of the
microorganism.

Key words. lodine-containing FS-1 drug, mycobacterium tuberculosis, enzymes of the antioxidant
system of bacterial cells, superoxide dismutase (SOD), UV spectrometry.

Introduction. Tuberculosis is one of the most common infectious diseases that occurs in all
countries of the world. The causative agent of tuberculosis is the bacterium of a closely related complex
(MTBC) Mycobacterium tuberculosis, which most often affects the lungs and is prone to genetic changes
with the development of new forms. One of the reasons for the decrease in the effectiveness of treatment
is the increased level of spread of the multidrug-resistant (MDR) infectious agent to anti-tuberculosis
drugs.
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Currently, an important role in the spread of tuberculosis is played not only by the pathogen drug
resistance, but also by defense mechanisms factors of both immune system of macroorganism and of the
bacterial cell itself [1-3]. Over recent years, according to the literature, the search for intracellular targets
has expanded to create new anti-infective drugs [4-8]. Thus, there is evidence that antibiotics can cause an
increase in the production of ROS (reactive oxygen species), which leads to oxidative stress. In the works
of Kohanski M.A. et. al.; Kohanski M. A., Dwyer et. al.; Belenky, P. et al. [5,6,9] oxidative stress in the
bacterial cell itself, as exemplified in E. coli, is considered to be one of the components of the
antimicrobial activity of antibiotics leading to their death. Oxidative stress is a condition of cells
characterized by an excess content of free oxygen radicals. Kurbanov A.l., Zenkov N.K. et al. [7,8] in
their works state that the course of disease and the nature of treatment of many infections are influenced
by free radical oxidation processes. Free radicals are produced as a result of respiratory function and the
use of oxygen received by cells for energy production. Molecular oxygen is the main source of free
radicals in the body. Oxygen is not an essential component of metabolic processes in the body.

Superoxide is the active form of oxygen is. Its change is catalyzed by the antioxidant enzyme
superoxide dismutase (SOD), which is produced during aerobic respiration, a chemical reaction, and
transfers energy to cells. SOD catalyzes dismutation of O, - radicals and prevents transformation of the
superoxide radical anion into the OH hydroxyl radical, which is highly toxic. Hence, SOD is a key enzyme
that directly ensures termination of free radical reactions chains in the cells of aerobic organisms [10-12].
This enzyme accelerates biochemical process in the cell from constantly generated highly toxic oxygen
radicals and always "works" in tandem with catalase, which quickly and efficiently breaks down hydrogen
peroxide into neutral compounds.

Thus, enzyme superoxide dismutase, which is considered to be a universal mechanism of
pathogenesis in infections, plays an important part in the antioxidase defense system of the microbe
organism against oxidative stress. This prompted us to study the effect of FS-1 drug developed at our
Scientific Center for Anti-Infectious Drugs JSC [13,18] on the activity of SOD in mycobacterium
tuberculosis.

Initial research carried out by us in experiments on M. smegmatis saprophyte culture selected a
method for measuring SOD activity and established the ability of FS-1 drug to suppress SOD activity [14].
This work presents the results of studying the effect of FS-1 drug on the activity of antioxidant system of
mycobacterium tuberculosis as a reference sensitive strain and a highly pathogenic multidrug-resistant
strain of this pathogen type.

Materials and Methods. The study of the effect of the FS-1 drug on the activity of antioxidant
system was carried out on the reference strain Mycobacterium tuberculosis Hs;Rv, as well as MDR strain
Mycobacterium tuberculosis 320, resistant to rifampicin, isoniazid, streptomycin, ethambutol and
pyrazinamide [15].

The investigated concentrations of the FS-1 drug of 2 pg/ml and 4 pg/ml proceeded from the MBC
of the taken mycobacterium tuberculosis cultures. The suspension of the studied M. tuberculosis cultures
was prepared at a concentration of 1.5x108 CFU/mI in sterile saline. Tests of samples of different
mycobacterium tuberculosis strains were carried out simultaneously on the same day under the same
settings.

Determination of the effect of the test substance on the antioxidant system of bacteria was carried
out by adrenaline autooxidation method in vitro [16]. We used 0,1% solution of adrenaline hydrochloride;
0.2 M bicarbonate buffer solution (pH = 10.65).

For the research, 2 ml of bicarbonate buffer was poured into test tubes, a 2 ml suspension of the test
culture of Mycobacterium tuberculosis at a concentration of 1.5x108 CFU/ml prepared in physiological
saline was added, the investigated concentrations of the FS-1 drug were also added, then 0.2 ml 0, 1%
solution of adrenaline hydrochloride. The test tubes were incubated for 15 min at room temperature, then
the supernatant was separated by centrifugal settling at 5000 rpm for 5 min.

The control was a sample without the addition of test substances, i.e. containing 2 ml of bicarbonate
buffer, 2 ml of saline and 0.2 ml of 0.1% adrenaline hydrochloride solution.
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The optical density of the test samples of the supernatant was measured every minute for 30 min
(30 cycles) in the spectral range from 200 to 500nm on a Lambda 35 double-beam spectrophotometer
(Perkin-Elmer, USA). The operation principle of this device is based on measuring the ratio of two light
fluxes that had passed through the reference channel (blank - 2ml bicarbotate buffer, 2ml saline solution)
and the sample channel in the cell holder, which allows cutting off baseline values.

The degree of impact of the test substance on the antioxidant system of bacteria was calculated
using the formula described in the method [16]:

inhibition % (units) = [1 - (ODcontrol/ODexperiment)] X 100% (1) where ODcontor iS the mean value (n =
30) of control sample optical density; ODexperiment iS the mean value (n = 30) of the optical density of the
test sample.

The results of measuring the kinetics of adrenaline autooxidation process in an alkaline medium
and in the presence of the investigated concentrations of the FS-1 drug are presented as mean values
(n=30) from 2 independent experiments.

According to the method, values above 30% were taken as a significant suppression of activity of
the bacterial antioxidant system exposed to the test substance.

Processing and visualization of experimental data was carried out using the Origin package. URSS
[17].

Obtained Results. The effect of iodine-containing FS-1 drug on the antioxidant system of M.
tuberculosis bacterial cell of the Hs7Rv reference strain and multidrug resistant strain 320 was studied by
adrenaline autooxidation method in vitro. Figure 1 shows the results of a spectral study of a control sample
(0.1% adrenaline solution) in the range from 200 to 500 nm. Three absorption maxima were found at 242,
292, and 347 nm.

Figure 1 - UV absorption spectrum of the conr'ﬁrol sample

It should be noted that when measuring an aqueous adrenaline solution with pH=7.0, its maximum
absorption at a wavelength of 280 nm was established. When measuring the Kinetics of the autooxidation
of adrenaline in a bicarbonate buffer pH=10.65, the maximum absorption in the UV region was
determined at a wavelength of 292 nm. Observation of the entire spectrum at a length of 347 nm for 30
min showed the dynamics of spectral changes increasing in direct proportion to the measurement time.
The increase in the optical density of the primary adrenaline oxidation product accumulation was 0.52 op.
units/min. When measured immediately, optical density was 0.139A, and after 30 minutes, optical density
was 0.658A. However, the optical density in the spectrum typical of adrenaline in an alkaline medium -
292 nm decreased only by 0.01A within 30 minutes (from 1.03A to 1.02A).

Figure 2 shows the results of UV spectroscopy of an experimental sample of M. tuberculosis Hsz;Rv
supernatant after exposure to FS-1 at a concentration of 2 ug/ml. Three absorption maxima were found at
the spectra of 242 nm, 292 nm, and 347 nm.
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Figure 2 - UV absorption spectrum of a test specimen of M. tuberculosis Hs7Rv supernatanta after
exposure to FS-1 at a concentration of 2 pg/ml
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The increase in the optical density of the adrenaline autooxidation primary product accumulation at
a spectrum of 292 nm exposed to FS-1 drug at a concentration of 2 pg/ml on M. tuberculosis Hs7Rv
culture was 0.28 op.u/min. In immediate measurement, the optical density was 1.24A, and after 30
minutes it was 1.52A.

In immediate measurement in the spectrum of 347 nm, the optical density of the test sample after
exposure to FS-1 drug on the cell culture of M. tuberculosis Hs7Rv was 1.03A, and after 30 minutes it
increased by 0.16A and amounted to 1.19A.
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Figure 3 - UV absorption spectrum of a test specimen of M. tuberculosis Hz7Rv
supernatanta after exposure to FS-1 in concentration of 4 ug/ml

Figure 3 shows the UV absorption spectrum of a test sample of M. tuberculosis Hs7Rv supernatant
after exposure to FS-1 at a concentration of 4 pg/ml.

Increase in the optical density of adrenaline autooxidation primary product accumulation at a
spectrum of 292 nm when exposed to FS-1 drug at a concentration of 4 ug/ml on M. tuberculosis Hs7Rv
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cell culture averaged 0.46 op.u/min. When measured immediately, the optical density was 1.74A, and after
30 minutes it was 2.20A.

The optical density of the test sample after exposure to FS-1 drug at a concentration of 4 pg/ml on
M. tuberculosis Hs7Rv cell culture with immediate measurement in the spectrum of 347 nm was 1.18A,
and after 30 minutes it increased by 0.28A and amounted to 1.46A.
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Figure 4 - Dynamics of changes in the optical density of the control and experimental samples
supernatanta of M. tuberculosis Hs7Rv at a wavelength of 347 nm

Figure 4 shows the summary data of UV spectroscopy with the dynamics of changes in the optical
density of the supernatant of experimental samples of M. tuberculosis Hs;Rv after exposure to FS-1 at
concentrations of 2 ug/ml and 4 pg/ml at a wavelength of 347 nm for 30 minutes versus control sample
without adding the test substance. Observation of the entire spectrum at a length of 347 nm for 30 min
showed spectral changes dynamics in the optical density of the culture liquid of M. tuberculosis HsRv
exposed to FS-1 drug in the tested doses. Figure 4 shows a graph constructed using the OriginPro software
(17). As can be seen from Figure 4, the addition of FS-1 drug to the test samples at concentrations of 4 and
2 pg/ml with M. tuberculosis Hs;Rv culture versus control sample (without the FS-1 drug) 10.7
(p<0.0001) and 9.1 (p<0.0001) times, increase accumulation of the toxic product of adrenaline
autooxidation in the supernatant.

The degree of impact of FS-1 drug at concentrations of 2 pg/ml and 4 pg/ml on the antioxidant
system of bacteria, calculated according to the selected research methodology, showed an inhibitory
antioxidant activity of the effect on pathogenic mycobacterium tuberculosis. It was found that the
antioxidant activity of mycobacterium tuberculosis Hs7Rv strain after exposure to FS-1 at a concentration
of 4 ug/ml is inhibited by 90.64%. This indicates a significant suppression of the functional activity of the
superoxide dismutase enzyme in the Mycobacterium tuberculosis bacterial culture exposed to FS-1 drug at
a given concentration. The degree of impact of FS-1 drug at a concentration of 2 ug/ml on the bacterial
culture of this strain was also determined. It was found that the drug inhibits antioxidant activity by
89.07%. The obtained results indicate a significant suppression of the functional activity of the superoxide
dismutase enzyme in the bacterial culture of Mycobacterium tuberculosis Hs7Rv strain exposed to FS-1 at
these concentrations, demonstrating a pronounced inhibitory effect.

We have also simultaneously carried out similar studies of the effect of iodine-containing FS-1 drug
on the antioxidant system of M. tuberculosis bacterial cell of multidrug-resistant strain 320 by adrenaline
autooxidation method in vitro.
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Figures 5-7 show the spectral studies data of the supernatant of the test samples after exposure to
FS-1 drug on MDR M. tuberculosis strain No. 320 in the range from 200 to 500 nm. There is also a shift
in wavelength observed from 242 nm to 292 nm and up to 347 nm.

In the studied ranges, the time-dependent dynamics of spectral changes are also shown. Figure 5
shows the data of spectral absorption of the experimental sample of the supernatant of M. tuberculosis
strain No. 320 after exposure to FS-1 drug at a concentration of 4 pug/ml. Three absorption maxima were
revealed at the spectra of 242 nm, 292 nm, and 347 nm.

18
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Figure 5 — UV absorption spectrum of a test specimen of supernatéﬁt of M. tuberculosis strain 320 after
exposure to FS-1 in concentration of 4 pg/mi

The increase in the optical density of adrenaline autooxidation primary product accumulation (292
nm) under the impact of FS-1 drug at a concentration of 4 pug/ml in the culture of MDR M. tuberculosis
strain 320 was 0.11 op.u/min, with immediate measurement the optical density was 1,70A and after 30
minutes it amounted to 1.81A. The optical density of the supernatant of the test sample after exposure to
FS-1 drug with immediate measurement in the spectrum of 347 nm was 0.84A, and after 30 minutes -
1.02A increased by 0.18A.

Figure 6 shows the data of spectral absorption of the experimental sample supernatant of the test
culture of MDR Mycobacterium tuberculosis strain 320 after exposure to FS-1 drug at a concentration of 2
ug/ml. Three absorption maxima were revealed at the spectra of 242 nm, 292 nm, and 347 nm.

30 &0 S0
nm

Figure 6 — UV absorption spectrum of a test specimen of supernatant of the MDR
M. tuberculosis after exposure to FS-1 in concentration of 2 pug/ml

The increase in optical density with the accumulation of the primary adrenaline autooxidation
product in the spectrum of 292 nm when exposed to FS-1 drug at a concentration of 2 ug/ml in the MDR
M. tuberculosis strain 320 of was 0.21 op.u/min, with immediate measurement the optical density was
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0.97A, and after 30 minutes it amounted to 1.18A. The optical density of the supernatant after exposure
with immediate measurement in the spectrum of 347 nm was 0.94A, and after 30 minutes - 1.11A, which
shows an increase of 0.17A.

Figure 7 shows the summary data of UV spectroscopy with the dynamics of changes in the optical
density of the control and experimental samples of the supernatant of the MDR of strain 320 of M.
tuberculosis after exposure to FS-1 on bacterial cells at concentrations of 4 pg/ml and 2 pg/ml at a
wavelength of 347 nm within 30 minutes.

As can be seen from Figure 7, the addition of FS-1 drug at concentrations of 4 and 2 pg/ml into
experimental samples of the culture liquid of the MDR of strain 320 M. tuberculosis in comparison with
the control sample without the drug, by 9.3 times (p<0.0001) and 8.5 times (p<0.0001), respectively,
increases accumulation of the adrenaline autooxidation toxic product in the studied culture liquid.
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Figure 7 - Dynamics of changes in the optical density of the control and Experimental samples
supernatanta of the MDR M. tuberculosis at a wavelength of 347 nm

The degree of impact of FS-1 drug on the antioxidant system of bacteria in the studied
concentrations was calculated using formula (1) according to the procedure. It was found that the
antioxidant activity of FS-1 at a concentration of 4 pug/ml is inhibited by 99%. This indicates a significant
suppression of the functional activity of the superoxide dismutase enzyme in the bacterial culture of
mycobacterium tuberculosis MDR strain 320 when exposed to FS-1 drug at a given concentration.

FS-1 drug at a concentration of 2 ug/ml inhibits antioxidant activity of the bacterial culture of strain
320 by 98%.

Thus, the conducted studies have shown that FS-1 drug in the studied concentrations has a
mechanism for suppressing functional activity of the superoxide dismutase enzyme in bacterial cultures of
Mycobacterium tuberculosis, both the reference sensitive strain and the multidrug-resistant strain 320.

Kepum:xanosa b., [l:xxymarasueBa A., Axmarysuiuda H., Uckakb6aeBa 7K., Caxunos E.

«Mndexnusra Kapchl penapaTTrap FhUIBIMUA OPTaibFby AK
E-mail:kbf19@mail.ru

®C- 1 19PUVIIK 3ATbI MUKOBAKTEPUSA TYBEPKYJIE3IHIH AHTUOKCHUJIATTBI
KOPFAHBIC ) KYUECIHE UHI'MBUPJIEY 11 OCEPI
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Annoramusa. DC-1  gopinmik  3aTeIHBIH  TYOepKyJe3liH IMAaTOTeHJl MHKOOAaKTepHUsIIapbIHBIH
AHTHOKCHJAHTTHI JKyHeciHe, OHBIH iIIiHAe KONTereH pe3UCTEHTTI ASPiHIH TO3IMAUIIK IITaMbIHA TEKEYII
SCepiHiH HoTWXenepi YCoIHBUTFaH. Mycobacterium tuberculosis Hz;RV 3TanoHApIK mTaMbIHIa JKoHE
Mycobacterium  tuberculosis 320 mrameiHIa(puGaMIUIIMHTe, W30HHA3HIKE, CTPEITOMHUIINHTE,
sTamOyTonFa, upasnHamuake, stnonamuake, IIACK, kaHaMuIiuHTe KoHE IMKIOCEPUHTE) KYPTi3lieTiH
aHTHOKCUIAHTTHI XXYHeHiH Oencenainirine @C-1 nopinik 3aThIHBIH eHY )oaaapsiH 3epTrey. DC-1 mopimik
3aThl in Vitro SKCIIEPUMEHTTIK JKaFdaiibIHIa TyOepKyje3 MHKOOAKTepHsUIaphlHA ocep CTYHIH JKaHa
MEXaHU3MiH, SFHU MUKPOAar3aHbl TOTBIFY KYH3EJICIHEH KOPFaWThIH CYNEPOKCHUANNCMYTa3a (epMEHTIHIH
¢GyHKUMOHANABIK OenceHainirin  Oacyapl KepceTTi. bakTepusulblK >KacyllaHBIH TOTBIFYy CTpeciHe
TO3IMIUTITIH JKOFANITYBI, SFHU XKOFAphl YBITTHI OTTEr1 paJuKalblH OelTapanTaHAbIpy KabijeTi xKacymaiblK
KYPBUIBIMJIBI, META0OIHKAJIBIK KOHE DHEPreTUKAaIbIK MPOIECTep MEH THIHBIC aly KykeciH Oy3a/bl JKoHe
HOTIXeciHAe oM Tyabipansl. @C-1 npemapaTsiMed 4 MKI/MJI KOHICHTPALMSICBIHIA 9Cep eTKEHHEH KeHiH
Hs7Rv mrambl TyOepKyiie3 MHKOOAKTEpUSIIapbIHBIH aHTHOKCHIAHTTHI Oencenainiri 90,64%-ra, an ochl
MTaMHBIH OaKTEPHSUTBIK  KyJIbTypachlHa 2 MKI/MI KOHIeHTpanuscekiHaa 89,07%-Fa TekenmeTiHi
AHBIKTAIABI. AJIBIHFAH HOTHXKENIEpP aWKbIH HMHTHOHTOPJBIK ocepiH OaiikaTeim, KoHIeHTpanusama DC-1
ocepinen HzyRv  mramer  TyOepkyne3 MHUKOOAKTEpUSUIAPBIHBIH —OaKTEPHSUIBIK — KYJIBTYpachIHAFbI
CYyHEepOKCHIINUCMYTa3a (PEpMEHTiIHIH (QYHKIMOHAIABIK OCICeHIUTITIHIH aWTapibIKTai OachIIFaHBIH
kepcereni. Kypampiaga noxpl 6ap PC-1 mopimik 3aThIHBIH aHTHOKCHAAHTTHI JKYHere ocepiH yKcac
3eprreynep M.tuberculosis xemn nopire Te3iMai mramMM 320 GakTepHSIIBIK KyJIbTypachlHa Kypriziiai. by
perre 4 MKr/mMa koHueHTpanusaarkl PC-1 mpemapaThlHBIH aHTHOKCHUAAHTTHIK OenceHmimiri 99%-ra
TEXKENCTiHI aHBIKTANOBI, al 2 MKr/mu KoHmeHTpanusckiHaa @PC-1 mpemapatsr 320 IITaMBIHBIH
AHTHOKCUIAHTTBIK OeceHainiria 98%-ra 0acenmerei.

Ocpbutaiiia Xypri3iireH 3eprreysep 4 MKI/MII )koHe 2 MKI/MII 3epTTeNleTiH KoHueHTpausagarsl OC-
1 mpenapateHBIH H371rv peepeHTTIK ce3iMTall MTaMBIHBIH aa, Kemn mopire Te3immi 320 mTaMBIHBIH 1a
TyOepKyJe3 MUKOOAKTEPHICHIHIA CYIMEPOKCHAINCMYyTa3a (EpMEHTIHIH (QYHKIIMOHAIABIK OEICEHIUTITiH
aliKpIH TeXKey TeTiriHe Me eKeHJINH KepceTTi. byl MUKpoOpraHu3MHIH SHEpPreTHKAIBIK KaXeTTUIIriH
KaMTaMachl3 €TETiH OaKTepUsJIbIK KyJIbTypaAa THIHBIC &y MpPOLECIH KYpaWTbIH TYPJi XUMHSIIBIK
KOCBUIBICTapIBIH TOTHIFY-TOTBIKCHI3JIAaHY ©3TepiCTepiH Oy3a/Ibl.

Tyiin ce3mep: kypambiana iox 6ap ®C-1 npenapatsl, TyOepKyJie3 MUKOOAKTEpHUSIIaphl, OaKTepus
KacyIIachIHBIH aHTHOKCHIAHTTHI JXyiie pepmentrepi, cynepokcupaucmyTaza (CO/l), YK-cnextpomerpus

Kepum:xanoBa b.®., /l:xxymarazueBa A.b. Axmaryuinna H.b., UckakoaeBa 7K. A., Caxunos E.

AO «HayuHbIif IeHTp TPOTHBOMH(EKIINOHHBIX TIPETIapaToB»
E-mail:kbf19@mail.ru

MHI'MBUPYIOIIEE I[EIL/'ICTBI/II% JIEKAPCTBEHHOT'O CPEACTBA ©C-1 HA CUCTEMY
AHTHUOKCHUJAHTHOMU 3AILMTHI MUKOBAKTEPUM TYBEPKVYIJIE3A

Annortauus. IlpencraBineHsl pe3ysibTaTbl HHTHOUPYIOIIETO ACHCTBHS JIEKAPCTBEHHOTO CPEICTBA
@®C-1 Ha aHTHOKCHUAAHTHYIO CHCTEMY IMaTOI'CHHBIX MUKOOAKTepuil TyOepkysesa, B T.4. PE3UCTEHTHOTO
MJIY- mramma. M3ydyenne BausiHUS JiekapcTBeHHOTO cpeacTBa PC-1 Ha akKTHBHOCTh aHTHOKCHIAHTHOM
CHCTEMBI TIPOBEICHBI Ha pedepenTHoMm mramme Mycobacterium tuberculosis HyzRv u MIIY  (k
pudaMnuurHy, H30HHA3HIAY, CTPENTOMHUIMHY, 3TamMOyToily, nHMpasuHamuny, stuoHamuny, IIACK,
KaHAMUIIMHY U IUKI0cepuHy) mramme Mycobacterium tuberculosis 320. JlekapctBenHoe cpeactso OC-1
B JKCIECPUMCHTAIBHBIX YCJIOBHSX IN VIr0 moka3ajq HOBBIH MEXaHHM3M [CHCTBHS Ha MHUKOOAKTEPUH
TyOepkyne3a — mojaBlieHHEe (QYHKIUOHAJIBHON aKTUBHOCTH (EepMeHTa CYNEepOKCHIINCMYTAas3bl,
3aLUILIAIOMIETO MHKPOOPTaHU3M OT OKHUCJIUTENBHOro cTpecca. Iloteps OakTepuanbHON KIIETKOM
YCTOMYMBOCTH K OKHCIUTEIFHOMY CTpeccy, T.. CIIOCOOHOCTH HEUTPaan30BaTh BBICOKOTOKCHYHEIC
KHACIIOPOJHBIE paJWKanbl BeleT K pa3pylleHHIO KICTOYHBIX CTPYKTYp, MeETa0OIMYECKHX H
SHEPreTHYECKUX IPOLIECCOB, HAPYIICHHIO IBIXaTEIbHOM CHUCTEMBI M , KaK CIIEACTBHE, K €¢ THOemnu.
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YcTaHOBICHO, YTO AaHTHOKCHIAHTHAsS aKTUBHOCTh MUKOOakTepwil TyOepkyinesa mramma HsyRv mocne
Bo3zeicTBus npenaparoM ®C-1 B KoHueHTpauuax 4 MKr/mi uHruOupyercs Ha 90,64 %, Torma kKak B
KOHLIEHTpPAllUU 2 MKI/MJI Ha OakTepHalbHYIO KyJlbTypy AaHHoro mramma — Ha 89,07 %. IlomyueHHble
Pe3yiIbTaThl CBUAETEIBCTBYIOT O CYLIECTBEHHOM IOJAaBICHMU (PYHKIMOHAJIBHON aKTUBHOCTU (epMeHTa
CYTIEPOKCHIANCMYTa3bl Y OaKTepHAIbHON KyJIbTypbl MUKOOakTepuil TyOepkyneza mTamma HzzRV mox
Bo3zaeictBueM @C-1 B NaHHBIX KOHLEHTpALMAX, NMPOSBISSL BBIPAKEHHOE HMHIHOHMpYIOLIee IeicTBHE.
AHaJIOTHYHBIE HCCIICAOBAaHMS BJIMSHHUS HOJCOAEpIKallero JexkapcrseHHoro cpexnctsa @PC-1  Ha
AHTHOKCHIAHTHYIO CHCTEMY IpPOBEICHBI Ha OaKTepHANbHYIO KYyJIbTYpy M.tuberculosis MHOXXECTBEHHO
JeKapcTBeHHO ycroitunBoro mramma 320. Ilpu 3ToM ycTaHOBIEHO, YTO AaHTHMOKCHUIAHTHAS aKTUBHOCTh
npenapata @C-1 B koHueHTpauuu 4 MKr/mi UHruOupyercs Ha 99 %, Torma xak B KOHLEHTpaUUsaX 2
MKr/mi niperiapat @C-1 mogaBisieT aHTHOKCHAAHTHYIO aKTUBHOCTH mTamma 320 Ha 98%.

TakuM 00pa3oM, HpOBEICHHBIC HCCIIEAOBaHMs IMoKazand, uto mpemnapat P©C-1 B wucciemyeMbix
KOHLIEHTpaluAX 4 MKI/MJI W 2 MKI/MA O0JlagaeT MEXaHW3MOM BBIPAXEHHOI'O HWHIUOMPOBAHUS
(GYHKIMOHAIBHON aKTUBHOCTH (PepMeHTa CYIMEepOKCHIINCMYTa3bl y MHKOOAKTepui TyOepKyie3a Kak
pedepeHTHOr0 4YyBCTBHTENbHOTO MmTaMMa H3zzRV, Tak M MHOMKECTBEHHO JIEKApPCTBEHHO YCTOHYHBOTO
mramMMa 320. OTO MNPUBOAUT K HAPYIIEHHUIO OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX IpeoOpa3oBaHUil
Pas3INYHBIX XUMHYECKUX COSANHEHNH, 00pa3yIOIMX AbIXaTelbHbIH MPoLecc y OaKTepruanbHON KyJIbTYpBI,
00ecneunBaronX YHEPreTUIECKYI0 MOTPEOHOCTh MUKPOOPTaHU3Ma.

KuroueBbie cioBa: noncoaepxkamuii npenapar ®C-1, mukobakTepun TyOepkyies3a, GepMeHTHI
AQHTUOKCHJAHTHON CHCTEMbI OaKTepHaJIbHOM KIeTkH, cynepokcuaaucmytasa (CO/), Y d-cnekrpomerpusi.
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