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MesenximanbHi cToBOYpOBi KniTMHM
SIK pe3UCTEHTHA

i iMyHOonpuBineioBaHa Hiwa

Ana MikobakTepii Ty6epkynbosy

N. Jain et al. XypHan Nat. Commun. 16 yepsHsa 2020;
11 (1): 3062. 110 (doi): 10.1038/541467-020-16877-3.

MpoTuTy6epKkynbO3Hi NpenapaTu, Xo4 i € Ayxe no-
TY>XXHUMM in vitro, noTpebyTb TPUBANOrO NiKYBaHHS ANA
60poTb6M 3 MBT in vivo. TyT MM NOBIAOMASEMO, LLO ME3EH-
xiManbHi ctoBbypoBi knitnHu (MCK) ykpuatote MBT, w06
nepeHocUTH NpoTuTybepkynbo3Hi npenapatn. MCK nerko
nornuHatoTe MBT i patoTb 3MOry 3MeHWUTHU PiCcT MiKO-
6aKTepii, He3BaXaun HA PYHKLIOHANBbHUIA YPOLXKEHUN
Wwnax no3piBaHHa ¢darocoM. Ha BiAMIiHY Bif pe3naeHTiB
Makpodaris, peamaeHt MCK MBT Hapg3suuatHo pobpe
nepeHoCUTb NPOTUTYOEpPKYNbO3HI NpenapaTtu — gBuLLe,
wo notpebye 6inkis ABCCL, ABCG2 Ta BaKyonsapHoOro tuny
H + ATPases. Okpim TOro, Knacu4yHi npo3ananbHi LMTOKiHM
iHTepdepoH-y Ta PaKTOp HEKPO3Y MYXAMHU-OL MPU3BOASATH
no pocTy MikobakTepin y MCK. MexaHi4yHO yXUNeHHs Bif
NiKapcbknx 3acobiB i 3ananbHUX LUTOKIHIB 33 4ONOMOroH0
pe3sncteHTHOI o MCK MBT 3anexuTb Bif NifBULLEHOI CUrHA-
nizauii PGE2, wo mu nepesipsemo in vivo, aHanisyrwouu Bia-
coptoBaHi CD45-Scal + CD73 + MSC i3 nereHb iHhiKOBaHMX
muwei. ba 6inbwe, MCK cnoctepiratoTbcs B rpaHynboMax Tb
NOAMHU Ta HABKOMO HUX, MiCTa4YM nanmyukm MBT. Tomy Mu
NPUNYCKA€EMO, WO OPIEHTYBAHHS HA YHIKANbHY iMyHOMNpPU-
BiNenoBaHy LingHKy, HagaHy MCK gna MBT, Mmoxe maTtu
BE/IMKUI BNAMB HA NpodinakTUKy Ta NikyBaHHs Thb.

LiuToxpom bd y mikobakTepiax
Ty6epKynbo3y: 6iIoK AUXanbHOro
NaHWIOra, Wo 6epe yyacTb y 3aXMcTi
BiA aHTMOaKTepianbHMX npenaparis

L. Mascolo, D. Bald. XypHan Prog. Biophys. Mol. Biol.
Tpasexs 2020; 152: 55-63. 1|10 (doi):
10.1016/j.pbiomolbio.2019.11.002.

Onyb6nikosaHo oHnaliH 15 nucmonada 2019 p.

PosranyxeHuin auxanbHuit nanutor M. tuberculosis npu-
BEpHYB yBary sk 6aratoHaAillHa MiweHb Ansa aHTubakTe-
pianbHUX NpenapaTiB HAaCTYMNHOro MOKONiHHA. L cuctema
BKJIIOYAE ABi TepMiHaNbHi OKCMAA3M, 3 SKUX BUKIOYHO
6akTepiaNbHUI LMTOXPOM bd € MeHLW eHeproeeKTUBHUM.
Xoya untoxpom bd € He0b6XigHUM ANS POCTY B CTaHAAPTHUX
NnabopaTopHUX YMOBAX, BiH BaXKJIMBUIA Mif, YaC CTPECOBOTO
CTaHy HaBKOMMWHbOrO cepefoBua. Y LboMy Ornsaai Mu
06roBoOpOEMO ponb LUTOXPOMY bd y 3apaxeHHi ccaBuiB
i pe3UCTEHTHOCTI A0 aHTMbaKkTepianbHUX npenaparis. [lo-
TpibHe rnubwe po3ymiHHA Bioximii MikobakTepianbHOro
unToXpomy bd, wobu 3po3ymiTn ¢izionoriyHy ponb LbOro
cneumdivyHoro ang 6aktepin GpakTopa 3axucTy. | HaBnaku,
UMTOXpOM bd Moxe 6yTh BUKOPUCTAHUIN AN OTPUMAHHSA
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Mesenchymal stem cells

offer a drug-tolerant

and immune-privileged niche
to Mycobacterium tuberculosis

N.Jain et al. Nat. Commun. 2020 Jun 16;
11 (1): 3062.doi: 10.1038/s41467-020-16877-3.

Anti-TB drugs, while being highly potent in vitro,
require prolonged treatment to control MTB infections in vivo.
We report here that mesenchymal stem cells (MSC) shelter
MTB to help tolerate anti-TB drugs. MSC readily take up MTB
and allow unabated mycobacterial growth despite having
a functional innate pathway of phagosome maturation. Un-
like macrophage-resident ones, MSC-resident MTB tolerates
anti-TB drugs remarkably well, a phenomenon requiring pro-
teins ABCC1,ABCG2 and vacuolar-type H + ATPases. Addition-
ally, the classic pro-inflammatory cytokines IFNy and TNFa
aid mycobacterial growth within MSC. Mechanistically, eva-
ding drugs and inflammatory cytokines by MSC-resident MTB
is dependent on elevated PGE2 signaling, which we verify
in vivo analyzing sorted CD45-Scal + CD73 + MSC from lungs
of infected mice. Moreover, MSC are observed in and around
human TB granulomas, harboring MTB bacilli. We therefore
propose, targeting the unique immune-privileged niche,
provided by MSC to MTB, can have a major impact on TB pre-
vention and cure.

Cytochrome bd in Mycobacterium
tuberculosis: a respiratory chain
protein involved in the defense
against antibacterials

L. Mascolo, D. Bald. Prog. Biophys. Mol. Biol.
2020 May; 152: 55-63.

doi: 10.1016/j.pbiomolbio.

2019.11.002. Epub 2019 Nov 15.

The branched respiratory chain of MTB has attracted
attention as a highly promising target for next-generation
antibacterials. This system includes two terminal oxidases
of which the exclusively bacterial cytochrome bd represents
the less energy-efficient one. Albeit dispensable for growth
under standard laboratory conditions, cytochrome bd is im-
portant during environmental stress. In this review, we discuss
the role of cytochrome bd during infection of the mamma-
lian host and in the defense against antibacterials. Deeper
insight into the biochemistry of mycobacterial cytochrome
bd is needed to understand the physiological role of this
bacteria-specific defense factor. Conversely, cytochrome bd
may be utilized to gain information on mycobacterial phys-
iology in vitro and during host infection. Knowledge-based
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iHbopMauii npo disionorito MikobakTepii in vitro Ta nig vac
3apaXkeHHsa xa3faiHoM. KepyBaHHSA QYHKLIEWD LUTOXPOMY
bd Ha 0CHOBI LMX 3HaHb MOXe AOMOMOITU B PO3pOBEHHI
KoMbiHoBaHOi ximioTepanii Tb HacTynHOro NOKOMiHHSA.

Liurparna niasa (CitE)
B MiKOOGaKTepiaxX Ty6epKynbo3y
CnpMsi€ IX BUXKMBAHHIO
B riNOKCUMUYHMUX YMOBaX

J. Hu et al. KypHan PLoS One. 17 keimHs 2020; 15 (4):
e0230786. 410 (doi): 10.1371/journal.pone.0230786.
EnekmpoxHe sudanHs 2020 p.

M. tuberculosis € 36yaHUKOM Tb i Ma€e 34aTHICTb BU-
XMWBATU Y BOPOXOMY CepeaoBULLi Xa3siHa. BBaxaeTbcs,
wo M. tuberculosis BAKOPUCTOBYE LMK TPUKapOHOHOBMUX
knucnoT (rTCA) ans NaTeHTHOro PO3MHOXEHHS Mif Yac 3a-
paXKeHH$, ane depMeHTaTUBHI XapaKTepucTuku Ta @isio-
NnoriyHa QyHKLig KNY0oBOi UMTpaATHOI nia3u uunkny rTCA,
MtbCitE, y 36yaHuKy XxBOpOo6M 3aNMUWATbCS HE3PO3YMi-
amMun. Y uboMy focCnigxXeHHi MM BUBYanu @yHkuito MtbCitE
Ha OCHOBI MOro CTPYKTYPHMX BIACTUBOCTEW i NOPiBHIOBANU
NoCNifOBHOCTI 3 iHWKUMK cyboanHmnuamm BakTepianbHOi
LMTPATHOI Nia3n. My nokasanu, WO AeKiibka aMiHOKMC-
NOTHUX 3a/IUWKIB BNAMBANM HA aKTUBHICTb PO3LLENIEHHS
umtpatie MtbCitE. Bpaxae, Wwo akTUBHICTb po3LLenieHHs
untpaTis MtbCitE 6yna npurHiveHa AT®, a oTxe, eHepre-
TUYHUI MeTaboni3M MoXe NMOELHYBATUCS 3 perynsuieto
aktusHocTi MtbCitE, koTpa BigpisHanacs Big iHwux CitE.
Lle uikasiwe, wo BupaneHHs CitE 3 Mycobacterium bovis
BCG 3HM3UNO piBeHb BUXMBAHHA MikoBaKTepii y rinokcuy-
HUX yMOBax, Toai sk ponoBHeHHs CitE BigHoBMNO deHo-
TUN 0,0 PiBHS AUMKOrO (HEMYTOBAHOro) TMNy. He3MiHHO Tpu
Knto4yoBi pepmeHTH uukny rrCA 6ynm Nno3MTUBHO Bpe-
ryn1bOBaHi B MiMOKCMYHMX yMOBax MikobakTepin. OTxe,
MU OXapaKTepu3yBanu yHikanbHy unTpaTtHy niasy MtbCitE
Bia M. tuberculosis i BuaBunu, wo 6inok CitE 3HayHO cnpuss
BUXMBAHHIO MiKOBaKTepiN y riNOKCMYHUX YMOBAX.

Bnaue BakuuHauii BLLXK
Ha 3ananbHi peakuii
B NIiTHIX moaen

N. Pavan Kumar et al. XypHan Sci. Adv. Cepnens 2021; 7 (32):
eabg7181. 10 (doi): 10.1126/sciadv.abg7181.

Mu pocnigxyBanu Bname BakumHauii Bacillus Calmette-
Guérin (BLU)X) Ha HecTMMynboBaHi NNa3MoBi piBHi WKPO-
KOi nmaHeni LMTOKIHIB, XeMOKiHiB, rocTpodasHux 6inkis
(APPs), maTpukcHux metanonpoTteiHas (MMPs) i dakTto-
piB pOCTy B rpyni 340poBMX Ntoaen noxmnoro Biky (Big 60
no 80 pokiB) Ha noyaTky (40 BakuMHauii) Ta yepes 1 mi-
CAub Nicng BakuMHauii B paMKax KNiHIYHOro AOCAIAKEHHS
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manipulation of cytochrome bd function may assist in desig-
ning the next-generation TB combination chemotherapy.

Citrate lyase CitE

in Mycobacterium tuberculosis
contributes to mycobacterial
survival under hypoxic conditions

J.Hu et al. PLoS One. 2020 Apr 17;
15 (4): e0230786.
doi: 10.1371/journal.pone.0230786. eCollection 2020.

MTB is the causative agent of TB and has evolved
an ability to survive in hostile host environments. MTB
is thought to utilize the rTCA cycle to sustain its latent
growth during infection, but the enzymatic character-
istics and physiological function for the key citrate lyase
of the rTCA cycle, MtbCitE, in the important pathogen re-
main unclear. In this study, we investigated the function
of MtbCitE based on its structural properties and se-
quence comparisons with other bacterial citrate lyase sub-
units. We showed that several amino acid residues were
important for the citrate cleavage activity of MtbCitE.
Strikingly, the citrate cleavage activity of MtbCitE was inhib-
ited by ATP, indicating that energy metabolism might cou-
ple with the regulation of MtbCitE activity, which differed
from other CitEs. More interestingly, deletion of citE from
Mycobacterium bovis BCG decreased the mycobacterial sur-
vival rate under hypoxic conditions, whereas complementation
with citE restored the phenotype to wild-type levels. Consis-
tently, three key rTCA cycle enzymes were positively regu-
lated under hypoxic conditions in mycobacteria. Therefore,
we characterized a unique citrate lyase MtbCitE from MTB
and found that the CitE protein significantly contributed
to mycobacterial survival under hypoxic conditions.

Effect of BCG vaccination
on proinflammatory responses
in elderly individuals

N. Pavan Kumar et al. Sci. Adv. 2021 Aug 4; 7 (32):
eabg7181.doi: 10.1126/sciadv.abg7181.

We investigated the influence of Bacillus Calmette-Guérin
(BCG) vaccination on the unstimulated plasma levels of a wide
panel of cytokines, chemokines, acute-phase proteins (APPs),
matrix metalloproteinases (MMPs), and growth factors in
a group of healthy elderly individuals (age, 60 to 80 years)
at baseline (before vaccination) and 1 month after vaccination
as part of our clinical study to examine the effect of BCG on
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ans BuBuYeHHsa BnauBy BLXX Ha kopoHaBipycHy xBo-
poby (COVID-19). Hawi pe3ynbTaTM NpoAeMOHCTPYBau,
Wo BakuMHauis BLK cnpusana 3HWKEHHIO piBHIB Npo3anaibHUX
LUMTOKiHIB nna3mu KpoBi TmniB 1,2 Ta 17, iHWMX npo3ananbHMxX
LUMTOKiHIB ¥ iHTepdepoHy 1 Tuny. BakumHauia BLK Takox
3abe3neynna 3HmxeHHs piBHa nnasmoBux CC ta CXC xemo-
KiHiB, APPs, MMPs i dakTopa pocTy. ixHi piBHi B nnasmi bynu
3HAYHO HUXYMMM Y BaKLIMHOBAHMX OCib NMOPiBHSHO 3 HeBak-
LIMHOBAHMMM B KOHTPONbHIl rpyni. OTxe, Halwe AOCAiAKEHHS
[LeMOHCTPYE iIMyYHOMOAYNHOBANbHI BNACTUBOCTI BakumMHaLii BLK
Ta nepenbayae ii NOTeHUiNHY KOPUCTb Y HecneundiyHii Bak-
umHauii npotn COVID-19 Wwngaxom 3MeHLWeHHs NaToreHHUX
3ananbHUX peakuin.

3Ha4yHO Kpawii pesynbraTi

wono COVID-19 y kpainax

i3 BULLMM OXONNIEHHAM BaKLMHALIEIO
BLL): 6araTroBapiaHTHMii aHanis

D. Klinger et al. XXypHan Vaccines (Basel). 11 nunHs
2020; 8 (3): 378. LLIO (doi): 10.3390/vaccines8030378.

Manpemis COVID-19, aka po3nouanacsa B Kutai, 3a 3 micaui
nowmpmnaca Ha BClO 3eMHY Kynto. MU nepeBipunu rinotesy,
WO BaKUMHaLig NpoTy TybepKynbo3y BakumHow BLK kopentoe 3
KpawwmMmn pesynstatamm s nauientis i3 COVID-19. Haw aHani3
OXOMNKE 55 KpaiH, SKi 4OTPUMYIOTBCS 3a34aN€riib BU3HAYEHUX MO-
POroBMX 3HaYeHb LLOAO0 YMCENBbHOCTI HACENEHHS Ta KiNbKOCTi cMep-
Tei Ha MibMOH. MU BUSBUAW CUNbHY HEFATUBHY KOPENSLIi0 MiX
pokamu BeeaeHHs bLK Ta KinbKicTio cMepTelt Ha MinbioH i3 npo-
rpecom naHaemii. Pesynsrati 6aratoBapiaHTHMX perpecinHnx TecTis
i3 23 eKOHOMiYHUMM, AeMorpadiyHUMU, MEOMKO-CAHITAPHUMK Ta
NaHAEeMIYHUMM OBMEXXEHHSAIMU KiNbKICHUX BNACTUBOCTEN NiaTBEp-
[DKYHOTb BMIMB poKiB yBeaeHHs BLK Ha pesynstatn COVID-19.
AHani3 kpaiH 3a BiKOBMMM rpynaMu NOKasye, WO HANCUIbHILIKIA
KopensuiiHu1iA 3B930K NOBYI3aHMI 3 OXOMIEHHSAM BaKLUMHALLEW
monoaux nofen BakumHot BLK (0-24 poku). Kpim Toro, cunbHa
Kopensuisi Ta CTaTUCTUYHA 3HAYYLLICTb MOB¥I3aHi 3i CTyneHeM oxo-
nneHHs BLK npotsarom ocranHix 15 pokis, ane B Lji poku He 6yno Bu-
SIBNIEHO XXOAHOI acoLliaLlii WoJ0 iHLWMX LMPOKO BUKOPUCTOBYBAHMX
MPOTOKO/iB BaKLyHaLLii MPOTK KOpY Ta KpacHyxu. My npunyckaemo,
Wo oxonneHHs iMyHi3auiero BLUXX, ocobnueo cepep Ha-
ceneHHs, KoTpe 6yNno HewonaBHO LWenaeHe, CNpuaTUMe
3MEHLEHHI0 NoWnpeHHs Ta TakKocTi nangemii COVID-19.

KoMnnexkcHuit TpaHCKpUMNTOMHMUM
aHani3 rpaHybLOM Ty6epKynbo3y
MoAMHM Ta GiomimeTnuHa moaennb
BM3HA4alOTb TepaneBTHYHI Wini

M.T. Reichmann et al. XXypHan J. Clin. Invest. 2 cepnHsa
2021; 131 (15): e148136. LLIO (doi): 10.1172/1CI148136.

Ty6epkynbo3 (Th) — e cTilika rmobanbHa naHaemis, i Moro
CTaHOApTHe NiKyBaHHA He 3MiHuMnocsa npotarom 30 pokiB.
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coronavirus disease (COVID-19). Our results demonstrated
that BCG vaccination resulted in diminished plasma levels
of types 1, 2,and 17 and other proinflammatory cytokines and
type 1 interferons. BCG vaccination also resulted in decreased
plasma levels of CC, CXC chemokines, APPs, MMPs, and growth
factors. Plasma levels of the aforementioned parameters were
significantly lower in vaccinated individuals when compared
to unvaccinated control individuals. Thus, our study demon-
strates the immunomodulatory properties of BCG vaccination
and suggests its potential utility in nonspecific vaccination
of COVID-19 by down-modulating pathogenic inflammatory
responses.

Significantly improved COVID-19
outcomes in countries with higher
BCG vaccination coverage:

a multivariable analysis

D. Klinger et al. Vaccines (Basel). 2020 Jul 11; 8 (3): 378.
doi: 10.3390/vaccines8030378.

The COVID-19 pandemic that started in China has spread
within 3 months to the entire globe. We tested the hypothe-
sis that the vaccination against tuberculosis by BCG vaccine
correlates with a better outcome for COVID-19 patients. Our
analysis covers 55 countries complying with predetermined
thresholds on the population size and number of deaths per
million (DPM). We found a strong negative correlation between
the years of BCG administration and the DPM along with the
progress of the pandemic, corroborated by permutation tests.
The results from multivariable regression tests with 23 eco-
nomic, demographic, health-related, and pandemic restric-
tion-related quantitative properties, substantiate the dominant
contribution of BCG years to the COVID-19 outcomes. The analy-
sis of countries according to an age-group partition reveals that
the strongest correlation is attributed to the coverage in BCG
vaccination of the young population (0-24 years). Furthermore,
a strong correlation and statistical significance are associ-
ated with the degree of BCG coverage for the most recent 15
years, but no association was observed in these years for other
broadly used vaccination protocols for measles and rubella. We
propose that BCG immunization coverage, especially among the
most recently vaccinated population, contribute to attenuation
of the spread and severity of the COVID-19 pandemic.

Integrated transcriptomic analysis
of human tuberculosis granulomas
and a biomimetic model identifies
therapeutic targets

M.T. Reichmann et al.J. Clin. Invest. 2021 Aug 2; 131 (15):
e148136.doi: 10.1172/1C1148136.

Tuberculosis (TB) is a persistent global pandemic,
and standard treatment for it has not changed for 30 years.
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MikobakTepis Ty6epkynbo3y (MTB) npoiwna 3Ha4YHy eBONOL,i10
WOAO CMiBiCHYBAHHSA 3 NOAMHOM, NALIEHTU MOXYTb KOHTPO-
noBatM MTB HaBiTb micng 3Ha4YHOI iHEKLIi, LEMOHCTPYOYM
TOHKMI BanaHC MiX 3aXMCHOK Ta NATONOTIYHOK peakuisMu
rocnopaps B iHiIKOBaHMX rpaHynboMax. Mu BUCYHynM rino-
Te3y, Lo aHani3 WiiMx TpaHCKPUNTOMIB rpaHynboM Tb noamHu,
i301b0OBAHMX 33 LONOMOrOK MiKPOAMCEKLIAHOIO Na3epHoro
3aXOMNNEHHS, MOXe BUSABUTU TepaneBTUYHI MilleHi 1 Wwo no-
PiBHAHHSA 3 HeiHdeKLiMHO rpaHyneMaTo3Ho XBopoboio,
CapKOoif030M, BUSIBUTb MATONONIYHI MexaHi3Mu, cneundivHi
ana xsopobu. bioiHdopmaTuuHuii aHanis gaHux RNAseq Bu-
SIBUB YNCIEHHI CMiNbHI NATOreHeTUYHI LWNSXM MiX Ty6epKyibo3-
HUMM Ta CapKOifO3HUMM NIMBATUUHUMM BY3N1aMK, @ TAKOXK Cre-
UMdiYHI Knactepw, Lo LEMOHCTPYIOTb pe3ynbtati Thb BHacnigok
HeperynboBaHOi 3ananbHoi iMyHHOI Bignosiai. LLo6 nepeknactu
Ui YSBNEHHS, MU MOPIBHAAN TPU MOAENI NEPBUHHOI KynbTypu
NIOACBKUX KNITUH Ha pPiBHI BCbOrO TPAHCKPUMNTOMY Ta Npoje-
MOHCTpYBanu, Wwo 3D-Monenb KonareHoBOi rpaHyN1bOMM HaNYIT-
Kiwe Bigobpaxkae Tb noanHU. Mu foCNiaxXyBanu CNifbHI LWASXM
nepeaayi CUrHanis i3 3aXBOPIOBAHHAMM NIOAMHU Ta BUSBUIM
12 BHYTPIWHBOKNITUHHUX EPMEHTIB K MOTEHLINHI Tepane-
BTMYHI MilleHi. IHribyBaHHS ChiHrO3MHKIHA3M-1 cnpuunHano
3pocTaHHsg MTB, 04HOYACHO 3HWUXYHOUM BHYTPILLHbOKAITUHHWNA
pH B iHdiKOBaHMX MOHOLUMTAX i MPUrHiYyOUM CekpeLito Meaia-
TOpa 3ananeHHs. IMyHoricToxiMiuHe @apbyBaHHs niaTBEp-
anno, Wwo chiHro3mHkiHasa-1 ekcnpecyeTbcs B rpaHynboMax
Tb nerexiB NtOAMHM, @ OTXKE, ABNSE COOOK TepaneBTUYHY Lilb
rocnozaps Ans noninweHHs nporHosy Th.

MporHo3yBaHHA NOTEHUIMHOT
NiKapcbKOi B3aEMOAT

MixX npenaparamu npotu COVID-19
i NpoTUTY6EepKYNbO3HMMM 3aCc06aMM

L. Thomas et al. Xypnan Ther. Adv. Drug Saf. 26 cepnHs
2021;12:20420986211041277. IO (doi): 10.1177/204209
86211041277. eCollection 2021.

06rpyHTYBaHHA. Tb € OCHOBHMM pecnipaTopHMUM 3aXBOpHo-
BAHHSIM y BCbOMY CBIiTi 3 Bi/IbLUOI NOLIMPEHICTIO B KpaiHax Asii
1 AdpuKK, HiX Y peLuTi CBITY.

MeTtoaun. My ouiHUAM NOTEHLINHY NiKapCbKy B3aEMOAI 0
MiXK MOBTOPHO Npu3HaYeHuMn npenapatamu npotn COVID-19
i NpoTUTY6EpKYNbO3HNUMHK 3acobamMu, BUKOPUCTOBYHOUM Nepe-
BipKY B3aemogii nikis IBM Micromedex®. Ha MonekynspHomy
piBHI Bynu NpoBefeHi pi3HOMAHITHI 06YMCNOBaNbHI foCNia-
XEHHA ANS nepeBipku Ta PO3yMiHHS B33aEMOAIN MiX nikap-
CbKMMM 3acobamu, BusSBNeHUX y 6a3i gaHUX nepeBipku B3aE-
Mogii nikis Micromedex Ha MONeKynsipHOMY piBHi. [HTerpoBaHi
3HaHH$, OTpMMaHi 3 Micromedex Ta 06YMCIIOBANbHUX AAHUX,
6ynu 3ibpaHi Ta NiAroToBNEHI A1 NPOrHO3yBaHHA MOTEHLIN-
HOi B3aeMogii Mix nikapcbkumum 3acobamu npotm COVID-19
i NpOTUTY6epKyNbO3HUMM NpenapaTaMu.

Pe3ynbratu. 3aranom 91 noTeHuiiHa B3aEMOSia MiX nikap-
CbKMMM 3ac06aMu, iXHi TAXKKICTb i piBeHb AOKyMeHTaLii 6ynu
BUSIBNIEHI KOMMNaHier Micromedex Mix NOBTOPHO Npu3Have-
HUMKU npenapaTtamu npotn COVID-19 i npotuTy6epkynbos-
HUMUK nNpenapataMu. Mu Bussuan 47 dapmakoanHaMIYHKX,
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Mycobacterium tuberculosis (Mtb) has undergone prolonged
coevolution with humans, and patients can control Mtb even
after extensive infection, demonstrating the fine balance
between protective and pathological host responses within
infected granulomas. We hypothesized that whole transcrip-
tome analysis of human TB granulomas isolated by laser
capture microdissection could identify therapeutic targets,
and that comparison with a noninfectious granulomatous dis-
ease, sarcoidosis, would identify disease-specific pathological
mechanisms. Bioinformatic analysis of RNAseq data identi-
fied numerous shared pathways between TB and sarcoidosis
lymph nodes, and also specific clusters demonstrating TB
results from a dysregulated inflammatory immune response.
To translate these insights, we compared three primary human
cell culture models at the whole transcriptome level and
demonstrated that the 3D collagen granuloma model most
closely reflected human TB disease. We investigated shared
signaling pathways with human disease and identified 12 in-
tracellular enzymes as potential therapeutic targets. Sphin-
gosine kinase 1 inhibition controlled Mtb growth, concurrently
reducing intracellular pH in infected monocytes and suppress-
ing inflammatory mediator secretion. Immunohistochemical
staining confirmed that sphingosine kinase 1 is expressed
in human lung TB granulomas, and therefore represents a host
therapeutic target to improve TB outcomes.

Prediction of potential drug
interactions between
repurposed COVID-19

and antitubercular drugs

L. Thomas et al. Ther. Adv. Drug Saf. 2021 Aug 26; 12:
20420986211041277. doi: 10.1177/20420986211041277.
eCollection 2021.

Background. TB is a major respiratory disease globally
with a higher prevalence in Asian and African countries than
rest of the world.

Methods. We assessed the potential drug-drug interac-
tions between repurposed COVID-19 drugs and antitubercular
drugs using the drug interaction checker of IBM Micromedex®.
Extensive computational studies were performed at a molecu-
lar level to validate and understand the drug-drug interactions
found from the Micromedex drug interaction checker database
at a molecular level. The integrated knowledge derived from
Micromedex and computational data was collated and curated
for predicting potential drug-drug interactions between repur-
posed COVID-19 and antitubercular drugs.

Results. A total of 91 potential drug-drug interactions
along with their severity and level of documentation were
identified from Micromedex between repurposed COVID-19
drugs and antitubercular drugs. We identified 47 pharmaco-
dynamic, 42 pharmacokinetic and 2 unknown DDls. The
majority of our molecular modelling results were in line
with drug-drug interaction data obtained from the drug
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42 hapMakoKiHETUYHI Ta 2 HEBILOMI NikapCbki B3aeMogii. binb-
WiCTb HAWMX pe3ynbTaTiB MONEKYNSPHOrO MOLENIOBAHHS BiA-
NoBiZaNN AAHWM MPO B3aEMOLIK0 MiX JliKapCbKMMM 3acobamu,
OTPMMAHMMM 3 NpPOrpamMHoro 3abesneyeHHs onsg iHbopmauii
npo niku. MopoexeHHs iHTepsany QT 6yno ineHTUdiIKOBaHO AK
HaWNOLIMPEeHilLniA TUN GapMaKoAMHAMIYHOT B3aEMOAIT MiX ni-
KapcbkuMu 3acobamu, ToAi 9K B3aEMOAIT MixX npenapatamu,
noBs3aHi 3 iHribyBaHHAM Ta iHAyKuieo uuToxpomy P450 3A4
(CYP3A4) Ta P-rnikonpoteiHom (P-gp), 6ynu BU3HAYEHI 9K YacTi
(apMakoKiHeTUYHI nikapcbKi B3aEMofii. Pe3ynstaTn noKasyroThb,
Lo NpoTuTYBepKynbo3Hi 3acobu, 0cobnmeo pudamMniuuH i npe-
napaTv Apyroi NiHii, noTpebytoTb NiABULLEHOI HACTOPOXEHOCTI
Ta MOHITOPUHTY Mif Yac MOBTOPHOrO NPM3HAaYeHHs Npenaparis
npotu COVID-19.

BucHOBKM. [1pOrHO3yBaHHS LMX NMOTEHLIMHMX B3aEMOLIM
MiX NiKapCbKMMM 3acobamu, 0cobnmeo nosazaHmx i3 CYP3A4,
P-gp Ta 6inkamu reHis noaMHKU, acouinoBaHnMu 3 edipoM
a-go-go, Moxe 6yTM BMKOPWUCTAHO B KiHIYHUX YyMOBAX ANs
CKPWHIHTY 1 YNpaBAiHHS B3aEMOAISIMM MK NiKapCbKMMM 3a-
cobamu ons 3abesneyeHHs 6e3neyHiwoi ximiotepanii Tb Ta
nikyBaHHsa COVID-19. Lle BunpobyBaHHS Aa€ NoYaToK Ans no-
fanbwmnx fobpe npoayMaHux AoCnifKeHb GapMakoOKiHETUYHUX
i GapMakoAMHaMIYHMX B3aEMOAIM MXK Npenapatamu.
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information software. QT prolongation was identified
as the most common type of pharmacodynamic drug-drug
interaction, whereas drug-drug interactions associated with
cytochrome P450 3A4 (CYP3A4) and P-glycoprotein (P-gp)
inhibition and induction were identified as the frequent phar-
macokinetic drug-drug interactions. The results suggest anti-
tubercular drugs, particularly rifampin and second-line agents,
warrant high alert and monitoring while prescribing with the
repurposed COVID-19 drugs.

Conclusions. Predicting these potential drug-drug inter-
actions, particularly related to CYP3A4, P-gp and the human
Ether-a-go-go-Related Gene proteins, could be used in clinical
settings for screening and management of drug-drug interac-
tions for delivering safer chemotherapeutic TB and COVID-19
care. The current study provides an initial propulsion for fur-
ther well-designed pharmacokinetic-pharmacodynamic-based
drug-drug interaction studies.
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