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abstract

Introduction: One of crucial focus within phthisiology is the exploration and analyses of
substances capable of overcoming resistance to anti-TB medications in drug-resistant
mycobacterium TB strains. While substantial experimental data confirm the bactericidal effect of
silver nanoparticles (AgNPs) on various drug-resistant strains, there remains the notable gap in
understanding their action against Mycobacterium tuberculosis(MTB), particularly in drug-
resistant cases. The inhibitory efficacy of AgNPs on MTB strains causing pre-XDR-TB has
remained largely unexplored. Our study was specifically aimed at investigating this aspect.
Methods: In this study, 20-nanometer AgNPs were used. To create the nanoparticle suspension,
a high-frequency ultrasound homogenizer disruptor disintegrator (Ultrasonic Processor FS-
1800N) was utilized. The in vitro experiment was conducted using 35 cultures of rifampicin and
fluoroquinolone-resistant Mycobacterium TB (pre-XDR-MTB) obtained from participants’
sputum samples with tuberculosis. The experiment was conducted in a liquid media using
BACTEC MGIT 960 system.
Results: The conducted study demonstrated that adding 0.25%, 0.5% and 1.0% AgNPs
suspensions to pre-XDR-MTB strains was completely ineffective; The growth of preXDR-MTB
strains was inhibited, with minimal inhibitory effects observed when using a 2.5% AgNPs
solution. Complete inhibition and a bactericidal effect were noted with the addition of 5% and
10% AgNPs solutions.
Conclusion: The experimental study confirmed the inhibitory effect of AgQNPs on preXDR-MTB

strains. These results provide a solid foundation for further research to investigate the safety of
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using AgNPs and their potential to restore the efficacy of anti-TB medications.

Keywords: Silver Nanoparticles, pre-extensively drug-resistant Tuberculosis, Mycobacterium

Tuberculosis

dgbsgoo:  96BH0803OMdMWwo  MgBoLEBIBGHMds XXI  Lomzmbol  LoBmYswMIdMHO30
X96@5330L 2eEMdsH 258mf3935L HomIMoygbl. 2019 Howlb 1 270 000 5580560
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A0IO3MEBol  dozmdaod@gmool (Mycobacterium tuberculosis) 93939030 s Jo»
15931939 DY JOMOMIPO s 3MOMMOGHYEHIOo F9035996GHIOOL BHMBLLHobssMAYY™
99%393AMOMI0L v0gbs. B0bgsgzs 0dols, M3 o 9Ju3geH0BYBEHWME BsloEsBY
LGOI ME0s  39OEBOoL  Bobmbsfows3gdol  35d@IM0ME0EMEO  5dEH03mds
Ubgoolibgs  259md(3930L M9HoLEGHIBGHWw Bedgdby [5,6,7,8], dhoMos dmbszgdgdo
3963beol  656mbsfogrszgdols dmddggdol dglfogeols Tglobgd  ®gBoLBIbEH o
AM09M3MmDoL J03Mmdsd3HYM09dmsb  80856M109d500. 3M5JE03Mws© gMLHogwrgwros

369-9JbGH9BLOMEO  BHMOYOIMNWMBOL  2odMIf393  BH¥OINIMEMBOL  Fo3zMmdsIGIMOOL
d35090Dg  3903Ebol  B3BMbsFos3900lL, OHmymEE dAMIMOoL  0b30doEMmMol

99%39dAMOMdS. LHmMOHgo 90bodbmewo bszombols dgLfogems Fomdmowygbos B396L dogM
Domdmgdmwo 33w930L 30BsbUL.
AsLsews S goMEYdO: 330093580 godmygbgdmer 0dbs 2060 39MEbarol bobmbafowszgdo
(AgNPs), Gmdgwoi 0gdgboew  0dbs® Hongwu International Group Ltd”
(https://www.hwnanomaterial.com).  65b6mbsfoers3zgdol  brmldgbbools  Fobomgds

300mygbgdmo  ogm  Fo@owo  LBObBJOMOL  MEEBHMIdRIO0MO  3MIMY)bs0BYGO,
OoLOM3EHMM0, ©Y)HBobEHJAMsGHMMo Ultrasonic Processor FS-1800N(hobgomo). In vitro
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A&1909M3Mmbob 303Md59BHgcMools bMOoL QM b30L Loggmdzgenby.
990093900: BoGo®gdwds 33009350 3303965, AgNPs -0l bgoolbgs 3mb3gbdMmogool
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DOHOOL IMOYMB3S IR0JBOMEs T9dmbggzsms 48,6%; AgNPs -ol 0,25%, 0,5% o
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bs995096m gmmboeo s 3 9 J @ ® 0 2024. 9(1)
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306396@®Ms30ool AgNPs-0b blidgbbools ©sds@goolsl preXDR -MTB 3&sdgdol beHob
oM 635 500b03bs Jgdmbggzsms 70%. 3963bwol Bobmbsfowszgdol 5% s 10%
U396 BooL odsBHgdol  Jgdmbggzsdo 3o preXDR -MTB  8Esdgdol BeMol bLHvyero

(100%) smtb3s (bMogro 1, aMsxgozo 1).

396boengs: BodoMgdwyands 9dudgModgb@ yemds 33300 330P396s, AgNPs-ob Lbgoalbgs
306396300l ©3sBgdolsl  pre-XDR-MTB  obm@s@gdoby Mycobacterium
tuberculosis-ols HOEOL sMMA635 Fgdmbggzsmes 48.6 %-do. Bzgbl oge Bsods®mgdwwo
33093000 EOEILEMOES, O™ 390360l 656Mbsfoes3gdl gosBbosm ds0b30doMgdgwro

3b®ool. preXDR -MTB b6M©ol 06300060905 AgNPs-ob bbgosbbgs 306396@ G300l
5353 900Lsls

preXDR -MTB

0BMESEHOL AgNPs-ob by3gbBools 30b3zgb@®msEos
QbHILOSMYDS 0,25% | 0,5% 1,0% | 2,5% 5% | 10% Total
0 0 0 7 5 5 17
Re{OTUeN
0% 0% 0% | 70% 100% | 100% | 48,6%
©H0OYMBS
350DM©o 5 5 5 3 0 0 18

100% | 100% | 100% 30% | 0% 0% 51,4%

LobxsMgooL 5 5 5 10 5 5 35

50m©gbMds

30553030 1. preXDR -MTB Mol sm®ambzol % d5B3969d9wo AgNPs-ob bbgsalibgo
3M6396@G®o300l ©adsEHGOOLOL
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989930 GHdIOM3NWMBoL  d03MdsdBHgMool  369-9JuGHgbLoMMs  MYBOLEHIBEGH WO
93500L 800oOm. ©sR0bEs  GHBYH3WMBOL F03MdsdBHYM0ol 369-9JLEgbloMMo

M9BobEP’EGHMwo 3w EGHMMgddg AgNPs -ob Lmbdgbbool 0,25, 0,5% s 1,0%
LL396BoOL sToBHJOOL LOWO 5M59RIJBHIOMdY; preXDR -MTB  9@odol e ol
QM 635 I0HY™M , 9.0. 0BT MmO 0b30d0GHMOMWO 9x39dEBHO WIsB0JLoMmES AgNPs
2,5% BBl 459mygbgdoLol s LMo 0630d0MGds 9B BodBHgMOMEOIO 9BIJGO
50060dbs AgNPs -0l 5% s 10% blbs®ols sds@gdolsl. B3gbo 33¢0g3s 80939003690 00
650096039 33930l BsBMbIMZol, MMIgwor 983sLgdl AgNPs -ob  9339J@IOHMmdsL
M9BoLEIPEGHMWO 35000969008 93HsdgdBg.  FotrmJols s MIbss3BHMEMGO0L [9] FogM
LG MOOME 0dbs AgNPs -0l 0630d0@HMOMEo ©s 503mBbzmol 3m@gbiEoswo
3900030w0b-M9BolEIbEGHwo Staphylococcus aureus-obs o Klebsiella pneumoniae-ol
900500.  5.DoboMM30L.  sbmbermgols s 9.9039dm30L dogH [10] 0DBMbosHBoDBY
M9BoLEPEGHM  HPIMI3MNWMDOL  F03MmdsIBHIM090DY 39MEbol  BsbMbsfos3zgdol
dmgdggdols d9LHogerolisls 50dmPbs 0bBMbosbobHy M9oLEbGH Mo
A109M3MmBol 8030053 9M0900L BOHOL LMo s bsfomdMH030 IMMYMD3s
d900mbg935m 49,2%. B3g9bL Joge Bs@Go®mgdvmo 339308 89092900 3MEOGEs305300
99000359964 9d0l  800sm0  bbgoolbgs  06939J30900L  49dmaAN393  BBoLEI6EGH WO
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3ommyqbgdbg AgNPs -ol 0630003HMmOWMw 98399 BHOMILMD  ©s39380609000.
5960090, B396L Boge BoBomgdmo  9du3gM0dgbG o 33¢093000  IILBEHIOS
306395 3963l Bsbmbsfowszgdols ds0b3odoMmgdgwo 9x39dGHo GHwgdgM3mEmbBol
9030035939600l 36M9-9JL3H9bLoIMSE MYBoLEBHIBEGHMEo  FEHS900L JodsMm. B0MIdIO
39092900 Jdbol d9damdo gom®mds390E0 33¢093900L Bo@sMgdols dgs® Logmdzgenl
AgNPs-ob  959mggbgdols  MLsgzOObmgdol  dqufogeol, sMgm3g  GHw9dgMIMTmBol
L593MbsM 9953930 0900035996900l (6093593033060, II-IVosmdols
R0OMOJobmEmbgdo-  wgzmnwmdls3obo,dmduionwmdlsgobol)  GmdLLfobssmdgam
99%393GIOMI0L 50960l 3mboom.

©333bs: in vitro g3gMEberol 20 63 Bobmbsoforszgdol blbsMol  Eow-i393g gd3bo
3b63396¢H®s300b (0,25%; 0,5%; 1%; 2,5%; 5%; 10%) B9gdmddggdol dgbfiagarol d9gas©
503mBby B0 2oblbgs39dmo MM MB39w0 9539dEOL sOLYGdMdS M0GSA3030boLS
5 30MOHJobMmbgdols 3odsmo MHgHoLEGHIBEGH™MWO 3¥d.003MmdsdEHIM00L 0BMEsEHJdbY.
Q506 39603beol  Bobmbsfowszgdols  2,5%  blbosol  dobodsermEo
9506300069090  9x39dBHol, boem  5,0% blbsmol dobodsery®o  d5g@gM0E0Io
99393B0L 5OBYOdMds in vitro preXDR -MTB 935990%. 5060350, in vitro Bs@s9doero
9963960396 GHMds 3309300  OWIBEIOS 39603bol  63bmbsfos390L
9506300009090 989JGHOL  9MLGOMds B Yd9IMZMEmBol  dogmdsogd@Bgmool  369-
99b&9bLoMEs© MgHBoLEBHIBEGHMEo FEHSFOL B0,
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