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©OMHex yr

Har apyyn maHg y33n 6apumTnanbiH 30puro Hb  XYH amblH 3pyyn MIHOUAT
Xamraanax, XYHCHUM atoynryn Gamanbir xaHrax, ©uonorunH awoynryi ©amgnbir
xaHrax asgan 6avpgar. bugHuin xaparkyymk 6yn "Cypbea 6GONOH aM eBYHUN
xaHant” CATPEINC Ttecen Hb cypbes, SIM ©BYHUWI H3M 3pyy/nl M3HL Y39n
GapumTnang TynryypnaH, LWWHXMA3X yXxaaHbl YHOJCM3NTAN  XsiHAX TOrTonuoor
MoHron yncag 6ypayynax 30puiroTon oM.

O3MB, JASMB, HYB-bIH XyHC xeaee ax axynH 6anryynnara, Cypbea yyLrmHbl
OBYMHTIN TOMLIX XONOOOHOOC XaMTpaH rapracaH “800HO3blH CYPbE3rMH 3aMblH
syparnan (Road map) 6yy 300HO3bIH CYpbeaTa TAMUIX TOreBrereeHs
3aargcaH Tapryynax 10 wurnanuuH gotop “LLUMHXN3X yxaaHbl Cyypb HOTONroor
camxpyynax YHACSH C3ABUIH XYPI3HA XYH aMbTHbl ©BYNONTTAN XONOOOTON YHIH
36B M3J33MNUAT UNYY ONMAPIHIYMA LYrnyynax, CUCTEMTIMIadp TaH4anT cyaanraa
XUWX, erergen Maadanang AyH WUHXWNME3 XUWX, TanunarHax, ynmaap yXpunH
CYPbE3rMNH TaHOanT, XAHaNTbir camxpyynax Tanaap TtycracaH. MeH XyHun
300HO3blH CYpPbEar WIpPYYfax OHOLIWMIATOOHbI OHOBYTOW X3PArcan awuwurnax,
eprexyynax tanaap gypacaH Hb MaHan TeCNUNH Xypax yp AyH bonox “XangsapT
300HO3 ©BYHUIWI OHOLUMOX LWWH3 TexHonorua cyypuncad xyypan JIAMIT (dry
LAMP), ummyHoxpomaTorpadminH TecT (ICT) 33par WMHXUITS3HUIA TYPraBYMIICIH
OHOLWIYYpbIr 30XMOH OyTaax Mycobacterium bovis 6a Burkholderia mallei-uiH
XangsapbIr UNPYYnaX, XaparnasHa HABTPYYyNax 3amaap MoHron Yncag ogooruiiH
Xoparnaraax banraa cypbead, SIM 6BYHUIAT OHOLUMOX aprbir LWMH3YNSX” 30pUNTTOMN
OypaH HMILX BanHa.

o ALyyHbl 4M, YXPUMH CYpbed 33pPar 300HO3blH XangBapblH 3PCO3NUIH
YH3Nraa xux, 60amTt Hexuen 6anansir TogopXonnox, agyyHbl M, YXPUAH
CYpbed 33pPar 300HO3 6BYHUN TapxanT,xangsapnanTbliH 604uMT Hexuen
Oangneir MAangac cygnan, Monekyn OuonormmH apraap TOrTooxoop
cyonaaygblH  xumk 6Gaviraa ONOH cyganraaHbl axnblH  HOTONIOOHA
cyypuncaH yp OYHr 9H3 ydaarMiH 9pasM LUMHXWUIITA3HUIA OFIOH YFICbIH

Xypang amxaTrasg 6anHa.
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e HAnoH yncblH Npodeccop, 3M4Y, MIPrAXXUNTHYYA XaMTbIH axunnaraar
eprexxyynaH MoHron cyanaadnaran cyganraar XamTpaH [ynuaTrax,
cyjanraaHbl yp [OYHr OfOH yrncag Tyraaxad adHxaapan XxaHayynad
aXxunnaHa ragart utrax 6annHa.

Har spyyn maHg (One health) y3an Gapumtnang TynryypnacaH 300HO3
XanaBapT eBYHUNr xsaHax nnatdopmbeir MoHron Yncag Owi Gonroxong 3HAIXyy
TOCNUH XYP33HA XMNraax Oyn cyaanraa, YHINradHUM yYp AYHIYYA Cyypb cyaanraa
60nHO. JUACT Hb X3AN3aX3 300HO3bIH XOEP ©BYHMII Laalung ynam ryH3runpyynaH
cyonax, cyganraa, YHOMrasHuA yp AYHr33 OSIOH HUNTIA TYMA3H L3Nrapyynax

aXxung Hb aMXunT Xycbe

O.Basp6ona
TecnuinH 3axuparn, MoHron YncelH J3pyyn M3HOWAH sfaMHbl HUATWURH 3pyyn

M3HANWH raspbiH gapra
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A preface

The goal of the One Health concept is to protect the health of people, ensure
food and biological safety, and recognize our shared environment. The project
called Control System for Tuberculosis and Glanders has been implemented to
create a control system that is scientific and evidence-based by underpinnings of
the One Health concept in Mongolia.

The steps towards formally conceptualizing The Zoonotic Tuberculosis Road
Map are initiated by WHO, Food, and Agriculture of the United Nations, and the
Association for the Control of Tuberculosis and Lung Disease, with ten priorities
proposed to foster scientific evidence for human and animal diseases in terms of
systematic surveillance, data collection, analysis, and reporting. They are further,
strengthening surveillance for Bovine tuberculosis. In addition, diagnostics for
zoonotic tuberculosis are enforced to expand within the priorities. Therefore, the
project's aim to introduce the daily use of accelerated and innovative diagnostic
tests such as dry LAMP and Immunochromatography tests that are designed to
detect infections of Mycobacterium bovis and Burkholderia mallei is well aligned
with the focus on zoonotic diseases strategic plan.

This conference proceedings compiled the research including the risk of zoonotic
infections, such as equine glanders and bovine tuberculosis, and the important
usage of serology and molecular biology to determine infection and emphasized
the importance of evidence-based research.

Moreover, it is expected that international cooperation between Japanese and
Mongolian researchers will deepen aiming to disseminate the research results
globally.

The research and evaluation will be used as a baseline study to create the
Zoonotic disease control system in Mongolia underpinned by the One Health
concept. Finally, best wishes for the success of further research for the particular

two zoonotic diseases and in the dissemination of the findings to the public.

D. Bayarbold
Project Director, Head of the Public Health Department, Ministry of Health,

Mongolia
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THE MINION SEQUENCING TECHNOLOGIES FOR M. TUBERCULOSIS AND ITS
ADVANTAGES

Akiko Takaki!, Kinuyo Chikamatsu?, Yuriko Igarashi?, Akio Aono?, Koji Natsume?,
Kensuke Wada?, Yoshiko Shimomura?!, Makiko Hosoya?, Miori Nagai!, Kazue
Mizuno?, Masao Okumura?, Takashi Yoshiyama?, Yoshiro Murase?!, Satoshi

Mitarai®-3

!Research Institute of Tuberculosis (RIT), Japan Anti-Tuberculosis Association
(JATA), Japan
2Fukuijuji Hospital, Japan Anti-Tuberculosis Association (JATA), Tokyo, Japan

3Graduate School of Biomedical Science, Nagasaki University, Japan

Email: takaki@jata.or.jp

Abstract:

Background: Next-generation sequencing (NGS) technology has advanced
significantly over recent years, and with the advent of the MinlION (Oxford
Nanopore Technologies, UK) sequencer, a pocket-sized portable NGS device,
whole genome sequencing (WGS) can now be performed without the expensive
device. However, 'nanopores', the molecules for sequencing, tend to show
different behavior depending on the target species, and mycobacterial sequencing
requires careful consideration for DNA extraction and library preparation.
Nanopore sequencing, like other NGS platforms, can be used for various
applications not only WGS. Deeplex Myc-TB (Deeplex, Genoscreen, France), a
targeted NGS (INGS), is a rapid method for predicting resistances of 15 drugs in
Mycobacterium tuberculosis (MTB), and if it can apply to the MinlON, the turn-

around time for drug susceptibility prediction will become several days, not months.

Methods: To determine the appropriate conditions for Nanopore sequencing
analysis of MTB, several DNA extractions (e.g. bead disruption conditions and use
of commercial extraction kits) and library preparation methods were tested. In

addition, tNGS was performed using Deeplex amplicon directly from the sputum
1
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specimens of TB patients using MinlON and compared with the results of drug

susceptibility prediction by lllumina-based analysis.

Results: Nanopore sequencing analysis required higher molecular weight DNA
compared to lllumina. We have established a bead disruption method for more
efficient DNA extraction. Several simple DNA extraction kits were tested, but we
found the classical method was the most efficient. Deeplex library prepared with
Nanopore kit was also examined and was able to predict MTB drug resistances in

a day, with almost the same accuracy as lllumina-based one.

Conclusion: Nanopore technology is easy to implement and is a powerful tool for
rapid tNGS analysis as well as WGS. It can also be applied to methylation analysis
and genome enrichment and is expected to be used effectively in mycobacterial

research.

Keywords: Mycobacterium tuberculosis, Drug-Resistant tuberculosis, Long-read

sequencing, targeted NGS
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NEXT-GENERATION SEQUENCING RESULTS OF MYCOBACTERIUM
TUBERCULOSIS ISOLATES IN MONGOLIA

Oyuntuya Tumenbayar®2, Akiko Takaki*, Tsetsegtuya Borolzoi'®, Baasansuren

Erkhembayar?, Naranzul Dambaa?, Bayarbold Dangaa?, Bilegtsaikhan Tsolmon?,

Sarantuya Jav®, Buyankhishig Burneebaatar!, Satoshi Mitarai*

INational Center for Communicable Diseases, Mongolia
2Ministry of Health, Mongolia
3Mongolian National University of Medical Science

“Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association, Japan

Email: toyuntuya@agmail.com, tsets888@yahoo.com

Background. The reported global number of people newly diagnosed with TB was
7.5 million and an estimated 410 000 people (95% CI: 370 000- 450 000)
developed multidrug-resistant or rifampicin-resistant TB (MDR/RR-TB) in 2022.
Mongolia is in the thirty high-burden countries for drug-resistant (DR) TB and TB
incidence. In 2022, approximately more than 2,000 TB new cases were reported in
Mongolia, of which 158 cases were RR/MDR TB. In general, Mycobacterium spp.
acquire drug-resistant phenotypes following mutation on certain genes. The
genome size of M. tuberculosis is 4.4 Mbp with a low mutation rate and no
evidence of horizontal gene transfer. Since the full-genome sequence of M.
tuberculosis HsyRv was completed and published in 1998, whole-genome
sequencing (WGS) has been widely used in research, clinical, and routine
surveillance work, including predicting drug resistance, investigating transmission
chains, identifying mixed infection, and revealing evolutionary laws of M.
tuberculosis (MTB). WGS of MTB is an attractive method for the confirmation of
genetically identical strains and accurate detection of clinically relevant mutations
for AMR predictions. Using the WHO-recommended diagnostic method for
detecting MTB, including M. tuberculosis var. bovis (M. bovis), the clinical

specimens were cultured in a solid medium containing glycerol and pyruvate since

4


mailto:toyuntuya@gmail.com

SEEKING WAYS TO ERADICATE TUBERCULOSIS AND GLANDERS INTERNATIONAL CONFERENCE 2024

July 2022. From July 2022 to the end of 2023, the ongoing analysis involves
culturing MTBC in a solid medium by inoculating 3,984 clinical samples, utilizing a
medium containing pyruvate routinely. Initially, this resulted in the detection of
MTBC in 511 samples, equating to a detection rate of 12.8%, and until now no
detected M. bovis by identification of Genotype MTBC kit. Therefore, the NTRL
and RIT have been conducting molecular analysis of MTB isolates collected from
routine laboratory services to examine TB transmission and analyze DR-TB using
WGS.

Methods: The MTB isolates were confirmed as pure culture, and the genome
DNA was extracted using the chloroform/phenol/isopropanol-beads beating
method. The DNA library was prepared using Nextera XT DNA library preparation
kit (lumina), and subjected to NextSeq sequencer (llumina). The AMR target list
has been improved to detect more reliable genetic alterations for the ahpC, embA,
embB, embC, embR, ethA, ethR, gidB, gyrA, gyrB, inhA, kasA, katG, pncA, rpoB,
rpoC, rpsA, rpsL, rrs genes from TB profiler.

Results: We analyzed a total of 373 MTB isolates 264 (70.8%) from Urban and
109 (29.2%) from rural. The urban TB cases found in the study were 36 in the
eastern region, 48 in the central region, 11 in the highland region, and 14 in the
western region. The isolates were mainly composed of lineage 2 (289, 77.5%),
especially East-Asian Beijing, 75 (20.1%) of lineage 4 (Euro-American LAM and
others) and 7 (1.9%) of lineage 2 and lineage 4 and 1 (0.3%) of Lal.2.BCG. The
analysis indicated 44.5% (166, 95% Confidence Interval (Cl) 39.5-49.6) were
resistant among the isolated TB strains: 4.6% (95% CI 2.9-7.2) of the TB strains
were identified as pre-XDRTB, 18.8% (95% CI 15.1-23.0) of the TB strains
demonstrated MDRTB, 0.5% (95% CI 0.1-1.9) of the TB strains were resistant to
rifampicin, 15% (95% CI 11.7-19.0) of the TB strains were resistant to an isoniazid
and 5.6% (95% CI 3.7-8.4) of the TB strains were resistant to other drugs. Among
the 143 strains resistant to isoniazid, the following mutations were detected: 92
strains had mutations in codon C-15T of the fabG1 gene, 2 strains had mutations
in codon c.-154G>A of inhA gene, 47 strains had katG mutations, 43 had the
p.Ser315Thr substitution and with four having the other katG mutations. Two

strains had c.-48G>A, c.-74G>A mutation of the ahpC gene. For the rpoB gene,

5
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which confers resistance to rifampicin, 65 (73%) strains exhibited the S450L
mutation and twenty-four strains (27%) had other mutations. Notably, there were
no mutations or resistance identified in the recent use of novel anti-tuberculosis
treatment drugs, such as bedaquiline (Rv0678), linezolid (rrl and rplC), and
clofazimine (Rv0678).

Conclusion: The Beijing genotype (Lineage 2) is widely distributed in all regions
of Mongolia. The BCG group of strains belonging to Lal.2 was detected 1 (0.3%).
The Beijing genotype was not only prevalent in patients with drug-resistant
tuberculosis (multi-, poly-, and mono-drug resistant tuberculosis). Also, Pre-XDR-
TB strains were significantly more likely to be present in lineage 2 (P<0.0001).
There were no mutations or resistance identified in the recent use of novel anti-
tuberculosis treatment drugs.

Keywords: M. tuberculosis, M. tuberculosis var. bovis, NGS, MTB lineage, Drug

resistance TB, Mutation
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MOHIOJ1 OPOHA, ANFACAH CYPbE3MMWH OMIMIUH
OAPAA YEUVH FrEHOMbIH OAPAANTbIH YP AYH

T. OwoyHTysAal3, A. Takakun?, B. Lauartysal,® 3. BaacaHcypan?!, [. Hapansyn?,
[. Basap6onp?,

L. Bunartcarixan®, XK. Capantysa®, b. ByaHxuwwur?, C. MuTapait*

Xangeapt ©Bu4nH CyanansiH YHOSCHUIA Tes
23pyyn MIHAWUIH Aam
3AHaraaxblH LUMHXMIAX yYXaaHbl YHASCHUI UX CYpPryynb

4 AnoHbl Cypbea CygnanbiH Tes

E-mail: toyuntuya@qgmail.com

YHaacnan: Jonxui gasap 2022 oHA LUMHI3P CYPLEATIN MK OHOLUSIOTACOH XYHUN
TOO 7.5 casq 6awnraa 6ereeq 410 000 xyH (95% CI: 370 000— 450 000) onoH ampg
TacBapTan Oywy pudamnuumHg TacBapTon  (OBTC) cypbearasp eBYMIICOH aX
Toouoomka3. MoHron ync ama T1acBapTan (OTC) cypbes, CypbearniH esynen
eHOepTan ryunH opoHa Gartaar 6ereeq 2022 oHg 2000 rapyn CypbearvinH LUMHI
Toxuongon OypTroracaHaac 158 Toxuongon He OBTC 6GawncaH. Epenxuiigee
Mycobacterium spp. TOAOPXOM TrE€HWA MyTaUWWH YynNMaac 3mA TICBIPTIN
deHoTununr 6un Gonrogor. 1998 ong M. tuberculosis H37Rv-niiH Gyp3H reHOMbIH
Aapaanan 60noBcpyynaraax, XaBnaracaHaac XoNW gapaa YeMnH reHoMbIH 6ypaH
papaanan (Next generation sequence)-blH TEXHOMNOrMA rapcaH axuu O3BLUNYYA
CYPbESrMNH HSHIMWAH yaam 3yWH OyTUMIAr TOOOPXOWMNOXOA ynMaap amg magpar
OOMNOH T3CB3PTAN CYPbEINMMNH OHOLUMATOO, 3MYMNT33 OGOMOH TapxBap 3yWH
xonboocbir  cyanax, OHOLWMIATOOHbl  LUMHXWAMA3HUA  MIAPAr  YaHapbir
HBM3Irayynaxaa awurnargax axark oanHa. CypbearuiiH mukobaktepunH WGS Hb
FEHETUKUAH XyBbh, WXWUN OMryyablr 6atanraaxyynax, amA TICBIPXUITUNH
Taamarnang SMH3N3yNH XxamaapanTtan MyTauuyabir YH3H 36B UNPYYnax apra oM.
O0OMB-aac caHan ©onrox Oy CypbearMiH  MUKODAKTEPUUT  UIPYYNaX

OHOLIMITTOOHbI aprbir awmrnad M. tuberculosis var. bovis (M. bovis)-bIr unpyynax

7
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30pUNroop 9MHAN3YNH copbUpbir 2022 OHbI 7-p capaac 3XNaH MuUUepuH, nupyeaT
aryyncaH xatyy opuvHa ecreBeprieceH. 2022 oHbl 7-p capaac 2023 OHbl 3U3C
xypTtan 3,984 aMHON3yMH copbUbIr NUPYBaT aryyncaH xaTyy TaXa3anT opyuHAa
Tapbx ecreBepnexen 511 copbLoO CYPbE3rMNH MUKOOAKTEPU WN3pPY, 3epar
unpyynantunH xyeb 12.8% 6anraa ©Gereen eHeer xyptan Genotype MTBC
yomMroop sanraH Aymxag M. bovis unpasryn 6anHa. img AnoHbl cypbearuiH
3POSM LUMHXUITI3HUIN XYPaanaH 60noH XOCYT Hb XxamMTpaH CYPbESrMAH HAHTUNH
OMOIT TeHOMblH OypaH Aapaanan TOrmOOX LUMHXWUAMAS XWX, MaHan yncag
TapxcaH CYpPbEArMMH HSAHMMAH X3B LUMHXUAT OypaH Togopxonmk, Oyc HyTar,
TapxBap3yMH xapunuaH Xamaapan, amA TICBIPXUNTUAH Ganmanbir  TOrTOOXbIr
30pUIIo0.

MaTepuan apra 3yn: CypbearnminH OMrmnH LaBap ecreesep 6050x Hb 6aTtnargcaH
omMryyaan reHOMbIH OHX-nar  xnopodopm/deHon/nsonponaHon-6emben
TexHonorunr awurnad raprax ascaH. DNA library-unr Nextera XT DNA library
preparation oHownyyp awwurnaH 6antrax, NextSeq cekseHcepT (llumina)
yHwyyncaH. TB profiler nporpammbir awwurnan 3TC-unH ahpC, embA, embB,
embC, embR, ethA, ethR, gidB, gyrA, gyrB, inhA, kasA, katG, pncA, rpoB, rpoC,
rpsA, rpsL-uinH unyy HanaBapTan reHeTUKUAH 6epYNenTUNT UNPYYIIC3H.

Yp ayH: bug 264 (70.8%) xotooc, 109 (29.2%) xenee opoH HyTraac UIAPC3IH HUAT
373 cypbearnnH anracaH OMOIT AyH LUMHXWMAMAS XMNCaH. Cypanraaraap xenee
OpPOH HyTraac WM3pcaH Toxmongnblr aHrunbéan 3yyH oycag 36, TeBuiH 6ycapg 48,
eHgepner 6ycag 11, 6apyyH 6ycaa 14 6anHa. CypbearniH oMrniH 77.5% (289)
Hb X3B LUMHX 2 Byoy B3axuH x3B WuHX, 20.1% (75)Hb xaB wnHx 4 6yoy EBpo-
AmepuK x3B WNHX, 7 (1,9%) Hb 2 60NOH 4 X3B LWMHX UNapcaH 6on La1.2.BCG-nnH
1 (0.3%) nnapcaH. LUMHXMNraarasp anracaH cypbearuiH oMmrmnH 44.5% (166, 95%
UtranuinH umHtepean (Cl) 39.5-49.6) Hb ampg TacBapTanm GawncaH: CypbesaruiiH
oMrunH 4.6% (95% Cl 2.9-7.2) Hb MOJ3TC-uiH ypbaan, 18.8% Hb (95% Cl 15.1-
23.0) Hb O3TC, 0.5% (95% CI 0.1-1.9) Hb pudamnuumHa TaceapTan, 15% (95%
Cl 11.7-19.0) Hb n3oHnasungag TaceapTan, 5.6% (95% CIl 3.7-8.4) Hb 6ycan amAa
TOCBIPTAN BancaH. N30HnasmanimH TaCBIPXUNTUITN HexuenayyncaH ahpC, fabGl,
inhA, katG , mshA OHX-uiiH gapaanan 6a TyyHun npomoTtepyya: M3oHnasugas

TACBIPTIN 143 OMOr MNIPCIH.
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PucamMnumumHbl TICBIPXKUNTUAT HEXLEMNAYYIC3H rPoB reHun myTtauunH xyebd 65
(73%) omor S450L myTaumTan, XOpuH gepBeH omor (27%) Hb eep MyTauuTan
0amkaa. CyynunH Xunyyosg CYPbEe3arMmH SMYMITISHA LUMHI3P XIparnax Oyn
amyya 6Gonox ©GepakBunuHel Rv0678, nuHesonuabiH - rrl ©onoH rplC,
knodazammHbl Rv0678 3aMa TACBIPXKUMTUNH FEHUN MyTauUNr TOLOPXOWMNOXOA
MyTauu Gytoy TOCBIPXKUAT MNpaaryn 6arnHa.

AyrHanT: BasaxuHrmnH reHotun (Ygam 2) MoHron opHbl 6yx Oyc HyTart epreH
TapxcaH. BCG o6ynrmiH Lal.2-g xamaapax 1 (0.3%) omor wnapcaH 6GawnHa.
B39XMHMMNH X3B WMHX Hb 3MA TAcBapTan cypbeatan (MOJTC ypbgarn, OnoH,
Oycad, Har amp TACBIPTIN Cypbeld) oMryyaan wnpax maragnan eHgep GancaH
(P<0.0001). CyynuiH Xunnyyaas CypbeariH AMUYUNTASHA LLUMHI3P X3Parnax bywn
aMyyAasg MyTaum Oyloy TICBIPXUNT UNpaaryi 6anHa.

Tynxyyp yr: gapaa yeuwH reHomMmblH gapaanarn, Mycobacterium tuberculosis-

bovis, amg TacBapTan cypbea, MyTaum
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RESULTS OF ISOLATION AND IDENTIFICATION OF THE MYCOBACTERIUM-
LIKE ISOLATES FROM BIOLOGICAL SPECIMENS OF THE CATTLE IN
MONGOLIA

Gombosuren ULZIISAIKHAN?, Tserendorj BATBOLD?,
Nyamdorj ENKHTSETSEG!?, Bayarsaikhan NAMUUNDARI?,
Ganbaatar DASHTSOQ?, Takashi KIMURA®*

Chie NAKAJIMA?, Yasuhiko SUZUKI? and Vanaabaatar BATBAATAR?

! Laboratory of Infection Disease and Immunology, Institute of Veterinary
Medicine, Mongolian University of Life Science, Mongolia
2 International Institute for Zoonosis Control, Hokkaido University, Japan
% Laboratory of Comparative Pathology Department of Clinical Sciences of

Faculty of Veterinary Medicine, Hokkaido University, Japan

Email: vanaabaatar.b@gmail.com

Bovine tuberculosis is a chronic bacterial disease of animals caused by members
of the Mycobacterium tuberculosis complex, primarily M. bovis. It is a major
zoonotic disease, and cattle are the main source of infection for humans. It also
affects other domesticated animals such as sheep, goats, equines, pigs, dogs, and
cats, and wildlife species such as wild boars, deer, and antelopes. Between 2021
and 2023, we collected 281 lung samples from cattle, sheep, and goats at
slaughterhouses in Ulaanbaatar City, and 144 samples of milk from dairy farm
cows located in Ulaanbaatar City, Selenge, and Tuv provinces. A total of 281 lung
samples were processed and then cultured in Lowenstein media, incubating at
37°C for up to 8-10 weeks. Mycobacterium-like colony growth was observed in the
samples labeled as “Y1”.” Additionally, 144 milk samples were processed and
cultured in Lowenstein media, incubating at 37°C for 4-10 weeks, and
Mycobacterium-like colony growth was observed in 12 samples. In a
bacteriological test, 13 Mycobacterium-like colonies were cultured. Genomic DNA

was isolated from these 13 cultures, and a Polymerase Chain Reaction (PCR) was
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conducted using three specific primers (KY18F, KY75, KY172) designed for
Mycobacterium tuberculosis. Results revealed that 1 out of the 13 cultures tested
positive, while the remaining 12 cultures were negative. The DNA samples from
the 13 bacterial cultures, obtained from bacteriological and molecular biology
examinations, were sent to Hokkaido University's International Institute for
Zoonosis Control in Japan for DNA sequencing. The results indicated that the
DNA of 2 cultures closely resembled that of Mycobacterium hiberniae, while 8
cultures were likely identified as Mycobacterium species. However, the remaining
4 cultures did not belong to the Mycobacterium species.

Keywords: Mycobacterium tuberculosis, M. bovis, Mycobacterium hibernate,

Lowenstein media
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MOHION YNCbIH YXPUWUH BMONOIMNH COPbLIHOOC
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Fom6ocypaHrniitn ON3UNCAMXAH?, Chie NAKAJIMA?, Y3p3aHO0pXKUiH
BATBONAY, Hampopxuiin QHXUILIAM, BaspcaixaHsl HAMYYHOAPL?,
raHGaaTapbiH JALILIOO?Y, Takashi KIMURA®
Chie NAKAJIMA?, Yasuhiko SUZUKI?, BaHaabaaTapbiH BATBEAATAP!

1Xenee ax axyiH nx cypryynb, Man aMHINMUIAH XYP33I3aH,
XangsapT eBYMH Aapxnaa cyananbsiH nabopatopu
2AnoH YncbiH XoKkanao ux cypryyrbs, OnoH yncbiH 300HO3 CyAnarnbiH Xypa3naH
3AnoH YncbiH Xokkaingo Mx Cypryynb, Man aMHanmMitH cypryyrib,

Qmrar cyananbiH nabopaTtopu

Email: vanaabaatar.b@gmail.com

YXpUIH CYpbe3 Hb CYpbe3rMiH MukobakTepuinH vk 6ypaan, ron teneB M.bovis-
0O0p YYCrargaar apxar xangBapT XangBapT ©BYMH HOM. OH3 Hb 300HO3 ©BYMH
Bereen yxap, XyYHUN xangBapblH ron ax yyceap 6ongor. MeH xoHb, iMaa, aayy,
raxam, HOXOM, Myyp F3pUIH TAXKIIBIP ambTag raxam, byra, repeec 33par 33pnar
ambTaag esumnger. 2021-2023 ong YnaaHGaatap XOTblH Man HsganraaHbl
raspyygaac 281 yxap, XOHb, siMaaHbl YYyWruHbl copbl, YnaaH6aatap XoT,
ConaHra, TeB aWMrMMH caanuinH dQepMuiiH 144  YHI3HWA CYYHUMWU CopbL
uyrnyyncaH. HunT 281 yywrmHbl copbUbIr Xy4us, WynTUAH apraap 60noBCpyynx,
JloBeHwTenH (Lowenstein media)-nn xatyy TOKI3NT OpUUHG cyynranT xunH 37°C-
T 8-10 pomoo xoHOr XxypTan ecreseprnieceH. “Y1” pgyraaptai COpbLOHA
MUKOGaKTEPWN TOCT KONMOHU ©creBepneraceH. TyyHUYNaH 144 cyyHu copbubIr MEH
agun xyyun, WynTuiH apraap 6onoscpyymx JloBeHwTenH (Lowenstein media)-un
XaTyy TOKIANAT OpUMHA cyynrant xunH 37°C-1 4-10 gonoo xoHor ecreeepriexeq 12
O93XKMHL MuKkobakmepu TecT KOMOHWW ypranT axurnargcaH. baktepuonoruiiH

LUMHXWUITTO3HO, MUKOOAKTEPUTIN TOCTIM HUIAT 13 KONMOHWU ecreBeprierqceH. JArasp
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13 ecreBepeec reHomMblH OHX-r anrax, cypbearmnH MukobakTepuinH wx Oypaan
(M.tuberculosis complex)-a 3opuynargcaH Tycram npanmepyyn (KY18F, KY75,
KY172)-bir awwmrnad MNMonnmepasbiH ruHxkud ypean (MIY) ryiuaTracaH. Yp OyHrasc
xapaxag 13 ecreBpuiriH 1 Hb 92epar, ynacaH 12 ecreBep Hb ceper GarncaH.
Baktepvonorun, mMonekyn OGMOMOMMAH LWMHXUNA3raap rapradH aecaH 13 HAHMMAH
ecresepeec OHX-unH paaxuir OHX-uiH gapaanan Torroonroxoop AnoH faxb
Xokkango Wx CypryynuiiH OnoH YncblH 300HO3bIH XAHaNTbiH XYP33raH pyy
sByyrncaH. Yp oyHrasc xapaxapg 2 ecrespuiiH [JHX Hb Mycolibacter hiberniae-tan
Malw uMx TecTanm GarcaH 6on 8 ecreBep Hb MUKOGAKTEPUAH TOPIUNH HAH Banx
bonox maragnantan 6arHa. XapuH ynaceH 4 ecresep MukobakTepuinH Tepeng
xampargaxryn 6anHa.

Tynxyyp yr: Mycobacterium tuberculosis, M.Bovis, Mycobacterium hiberniae,

Lowenstein media
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THE RESULTS OF THE RISK ASSESSMENT OF M. BOVIS IN MONGOLIA

D. Naranzul!, D. Gantsetseg?, B. Ochirdar!, S. Undarya?, E. Uyanga?, P.
Nasanjargal?, S. Tserendalai!, V. Batbaatar?, B. Buyankhishig®, O. Batbayar?, D.
Bayarbold?®

!National Center for Communicable Diseases, MOH, Mongolia
2Institute of Veterinary Medicines MULS, Mongolia

SMinistry of Health, Mongolia

E-mail: ndambaa2020@gmail.com

Background: In the 21st-century sustainable development program of Mongolia,
the goal was "to develop and implement a program aimed at combating glanders,
brucellosis, tuberculosis, and other infectious diseases, making the livestock
healthy, and eliminating the foci of the disease in order to export meat products to
foreign markets. About 30 percent of households in Mongolia live and work
inseparably with animal husbandry, and most of the herders have a nomadic or
semi-nomadic lifestyle. The control of zoonotic diseases is one of the pressing
problems of the society due to the fact that Mongolians' livelihoods and lives are
inextricably linked with animals. Due to the high incidence of human tuberculosis
in Mongolia, at the same time, there is a lack of epidemiological data on animal
tuberculosis, and the role of M. bovis (bovine tuberculosis) in the epidemiological
chain of human tuberculosis is unknown, so we are faced with the need to study
the characteristics of the causative agent of animal tuberculosis and determine the
risk of infection. This evaluation was conducted in order to assess the risk of
transmission of M.bovis, the causative agent of bovine tuberculosis, to the
population of Mongolia and develop recommendations for further measures.

Materials and methods: In the framework of Objective 1. A total of 26 legal
acts and documents in force in Mongolia were analyzed. If we consider it by the
type of legal act, the resolution of the Great Khural of the State-10, the resolution

of the Government-6, the order of the Deputy Prime Minister of Mongolia-1, the

16


mailto:ndambaa2020@gmail.com

SEEKING WAYS TO ERADICATE TUBERCULOSIS AND GLANDERS INTERNATIONAL CONFERENCE 2024

order of the head of the General Department of Veterinary Medicine-4, the
resolution of the National Council of Standardization-3, Order of the Minister of
Food, Agriculture and Light Industry-2.

These legal acts were taken from the "Integrated Legal Information System"
(https://legalinfo.mn/).

In the framework of Objective 3: In order to assess the risk of M. bovis
transmission of tuberculosis to the population at risk, a questionnaire was
collected from 238 herdsmen in 9 provinces and 5 districts of Ulaanbaatar.

Result: In our country, the legal framework for the registration, information,
surveillance, diagnosis, treatment, prevention, public health measures, and other
issues of infectious diseases of animals, including bovine tuberculosis
(Mycobacterium Bovis), has been sufficiently formed.

In the evaluated legal acts (except Order No. 28 of the Deputy Prime Minister of
Mongolia of 2023 "On Revision of Regulations"), when a suspected or confirmed
case of any infectious disease that harms the health of the population (such as
bovine tuberculosis) is registered, who and what in time, there are no clear
provisions on how to report and how to implement response measures.

64.3% of the herders who participated in the survey are from rural areas and
35.7% are from Ulaanbaatar district. The herd of cattle, the main subject of our
study, is relatively small and accounts for 12.6% of the total number of animals. In
all herding households, the type of settlement and pasture is dominant, and the
type of livestock irrigation wells accounts for half of them. The origin of livestock is
Mongolian, and cattle breeders do not buy or sell cattle from other provinces or
soum. Semi-processed products are consumption less and mainly cattle’s
testicles. Herders’ knowledge about bovine tuberculosis is insufficient, most of
them do not know about the clinical symptoms. Herdsmen's cows do not show
symptoms such as unexplained emaciation, cough, or runny nose, and do not go
to the hospital if they do. Veterinarians do not always recommend TB testing
because of the low coverage of the overall herd. Dead animal carcasses are often
thrown away, which may pose an infection risk.

Conclusion: In our country, the legal environment for registration, information,

surveillance, diagnosis, treatment, prevention, public health measures, and other
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issues of infectious diseases of animals, including bovine tuberculosis
(Mycobacterium Bovis), has been sufficiently formed. However, there is a lack of
information transfer and collaboration between veterinary hospitals and health
facilities. Herders’ knowledge about bovine tuberculosis is insufficient.

Further issues to be considered: An accelerated risk assessment for Objective
2 should be completed.

Keywords: Mycobacterium Bovis, risk assessment, legal acts
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M. BOVIS-bIH XANABAPbIH 3PCA3NMUMWAH YHINM39HUA OYH

[. Hapansyn?!, [. FaHuauar?, B. Ounpaaps!, C. YHgapbsaal, 3. Yawral, M.
Hacawxapran?t, C. LispaHaanaiil, B. BatbaaTtap?, b. ByaHxuwmur?,

O. batbasp?, . baspbona?®
1XanpBapT eBUMH cyananbiH yHAICHWUI TeB, AMA, MoHron Ync
2 Man amHanruinH xypaanaH, XAAUC, Moxron Ync

33pyyn MaHAWIAH samb MoHron Ync

E-mail: ndambaa2020@gmail.com

YHaacnan: MoHron YNcblH 21-p 3yyHbl TOFTBOPTOM XenknuiiH xetenbepT “Nagaan
3ax 39314 Max MaxaH OyTaarasaxyyH 3KCMOpTNOXbIH Tyng sMm, 6pyuennés, cypbea
6onoH B6ycag xanaBapT ©BYMHTAM TOMUIX, Man CYPrunur apyyrokyynax, eBYHUN
rofIoMTbIr yCTraxag YMImnacaH xeTtentep GOMOBCPYYIHK X3PanKyynax” 30punTbir
O9BLUYYNC3H oM. MoHron YncbelH epx annbiH 30 opynM XyBUAHX Hb axyur, ambaparn
Man ax axymtanm caniwuryin xonbooTon, ManygblH UX3HX Hb HYYANUNH OONOH xarac
HYYONMUAH X3B Maartan. MoHronuyyablH axyn, ambipan mantanm canwrym
xonbooton Hexuen ©Ganmgnaac ynbaanaH 300HO3 ©BYHWMWI XsHAX acyygan
HUAIMUIAH TyrramacaH acyyanblH HAr oM.

MoHron Yncag XyHuin cypbearnnH es4nesn eHaep, YYHUI 33paruaa MasblH CYpbed
©BYHUI TapXBap3ynH M34339Mn3n AyTMar, XYHUA CYPbe3arninH TapxBap3ynH rMHXUH
XanxaaHg M.bovis (yxpuiiH cypbea) simap yypartai Hb Togopxonrynm Gawviraa Tyn
MarnblH CYPbE3rMNH YYCTardMimH LUMHX YaHapbIr cygnax, XanaBapblH 3pCA3nunnr
TOAOPXOWMOX Waapanara ugHui emHe Tynrapd 6anHa. MoHron YncblH XyH amg
M.bovis Gyloy YXpUNH Cypbes yycrard gamXnH Tapxax 3pcaaivir YHI MK, uaawng
aBY X3PIANKYYNIX apra X3MXK33HUA 3eBnemx GONoBCPyynax 30pUSroop 3IHIXYY
YHOMr3ar XMMCcaH.

MaTepuan apra 3yn: 3opunt 1-unH xypaaHa: MoHron Yncag Xyy4uH Terengep
X3PANKMXK By HUNAT 26 3pX3YNH akT, 6apuMT GUUNIT OYH LUNMHXMATSS XUIB. YYHUIAT

3PX3YWH aKTblH Teprieep Hb aBY y3Ban YncbliH Mx XypnblH Tortroon-10, 3acruiH
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raspblH Tortoon-6, Moxron YncelH Wagap cangbiH Tywaan-1, Man amMHanrmminH
€pPeHXUN TraspblH faprbiH Tywaan-4, CTaHgapTyunibiH YHA3CHUA 36BREMNNH
TOrToon-3, XyYHC, X666 ax axyW, XeHreH YMNaB3pUNH canabliH Tywaan-2 GanHa.
o4rasp  9pX3yMH  akThir  “OpX3yMH  M3O93N/MMWH ~ HIrACSH  cucTem”
(https:/llegalinfo.mn/) -2ac aBcaH.

3opunT 3-bIH XYP33HA: 3pcAanT OynrMiH XyH amp cypbearniH M.bovis 3yinn
OaMXWH Tapxax 3pCA3nuir yHamnax 3opunroop 9 avmar, YnaaH6aatap XOTbiH 5
OYYPMMAH HANT 238 ManuuH MPraHaaCc acyyMxX cydanraa aBcaH GanHa.

Yp ayH: MaHaih yncag Man amMbTHbl XangBapT ©BYUH, TYYHWA OOTOP YXPUAH
cypbead (Mycobacterium Bovis)-unH xangsapblH OypTran, M3439nan, TaHganTt,
OHOLUMAIoO0, 3MYMNIa3, YypbayYunaH CIprunnant, HUArMURH 3pYYIT MIHOUAH HOLTOM
0ananbiH yenriH apra xamxaad 60noH Gycag acyyasibiH 30XMUyYynanT XX 3px3ynH
OpYUMH XaHranTtTam OypanacaH G6anHa.

YHanrasHa xamparacaH apx3yrH aktyyaan (Modron YncelH Wapap cangbiH 2023
oHbl “XKypam WKnH34NaH Batnax Tyxan” 28 gyraap Tywaanaac 6ycaj) XyH aMblH
3pYYN MIHA3L XOXMPON yypyyngar anueaa xangsapT eBYMH (Tyxannban yxXpunH
CYPbED)-HUI CARKMITIN, BaTnargcaH Toxmongon OypTraracaH yen Apyyn MOHAUNH
Ganryynnarag xaH, sMap uar xyrauaaH, X3pXaH M3433M3X, Xapuy apra Xamxaar
XOPX3H X3PaNKYYax Tanaap Togopxon 3aant 6arxryn 6arnHa.

HuiT acyymx cypanraaHg xampargcaH ManyuH uvpraguiH 64.3% Hb xepee
anmraac, 35.7% Hb YnaaHbaaTtap XoTblH Ayypraac 6anHa. bugHuin cypanraaHbi
ron cygnargaxyyH yxap Cypar xapbLaHryn LueeH TooTon 6a HUAT manbiH 12.6%-bIr
333k 6ariHa. HUT manumH epxyyasa cyypviH, 63n433puinH xanbap 30HXUIMK, Man
ycanraaHbl XyaArMiH xanoap Tan XyBumnr 3335k 6anHa.

ManblH rapan yycan MoHron Tapryymk ©Oanraa Gereeg manuug eep awnmar,
cymgaac yxap XydangaH asgarryd MeH xyganggarrym  GanHa.  Xarac
GonoBcpyyncaH OyTaargdaXyYHUWr UeeHX XyBb awwurnagar 6a ronuyy yXpunH
3acaar xaprongar. ManygblH CypbearviH Tanaapx OWAroNnT M3ANAr XaHrantrym,
SMHAN3YMH LWWNHX TAMAMMWH Tanaap AUANSHX Hb MIAA3MMYM 6a LWMHXMNAra3HA
xamparggarryn 6anHa. ManugplH yX3pT WanTraaHryn Typx auUax, XaHuwanrax, Hyc
FOOXMX 33par LWMHX TOMAryy4 Wnpaaryn 6a WnspcaH TOXWMONAon4 3SMHOMarT

XaHggarryn. HUnT man cypriiH CypbearmnH LUMHXUITTS3HA xaMmparganT 6ara yump
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Hb ManbIH 3M4Y Tap Oyp 3eBnederryin. YXCaH Man aMbTHbI XYYP, CIr 33MUNT UXIHX
Hb Xasgar Hb XangBapblH 3pcaanuinr yycrax 6arHa. XapwH xangsaprymrtran
OVNI3HX XYBb XUAN3A3r Hb CalH y3yynanT 6ok 6anHa.

OyrHant: MaHain yncag man ambTHbl XangBapT ©BYWH, TYYHUI OOTOP YXPWUIMH
cypbed (Mycobacterium Bovis)-unH xangsapblH OypTran, M3439nan, TaHganTt,
OHOLUMAIo0, 3MYMANIa3, YpbayYunaH CIprunnant, HUArMUH 3pYYT MIHOUAH HOLTOM
0ananbiH yeuriH apra xamxad 60noH Gycag acyyasibiH 30XMUyYynanT XX 3px3ynH
OPYUMH XaHranTTam OypanacaH X34uMh 4 Man, XYH SMHOMTMNH XOOPOHA, M3A33513
AamKyynax, XxamTpaH axunnax tanaap cyn 6avHa. ManyablH YXpUAH CYPbEArninH
Tanaapx M3anar xaHranTryn 6arHa.

Llaawwua aHxaapax acyyaan: 30punT 2 -UH 3PCOSNNNH TYProBUYUIICIH YHANr3ar
XWX gyycrax waapgnaratan 6anHa.

Tynxyyp yrc: YXpUinH cypbea, 3pCA3rIMIAH YHINIA3, 3pX3yn akTyyn
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RESULTS OF THE STUDY ON SERO-PREVALENCE OF EQUINE GLANDERS
AMONG HORSES AND TRANSMISSION RISKS AMONG HERDERS

D. Altmaa?®, B. Enkhtuul®, O. Khurtsbaatar®, B. Lkham?,
G. Unenbat! T. Agiimaa?, B. Buyanbadrakh?, V. Batbaatar' and Ts. Selenge?

Institute of Veterinary Medicine, MULS, Mongolia

2National Center for Communicable Disease, MOH, Mongolia

E-mail; altmaanccd@gmail.com

*Authors equally contributed to this study

Background: Equine glanders is a zoonotic disease caused by Burkholderia
mallei, primarily affecting solipeds such as horses, mules, and donkeys, as well as
other predators, including cats, and humans through contact with infected animals.
Herders, horse caretakers, and equine butchers have a risk of being affected by
equine glanders. Human glanders cases are rarely reported and extremely rarely
transmitted from human to human. Between 1966 and 1976, three cases of equine
glanders were unofficially reported in our country. During the "Mongolian Herder"
nationwide program in 2011, the seroprevalence of equine glanders was 0.19% in
seven provinces. According to research by IVM, in 2019, 1.3% of randomly
selected 868 horses from 14 slums in six provinces tested positive, and in 2020,
5.6% of 901 horses tested positive. Furthermore, there is a need to study the
transmission risks of equine glanders among herders.

Goal: The aim of the study was to assess the transmission risks of equine
glanders among herders

Material and Methods: A cross-sectional design was implemented among
herders, where herder families included in the study were selected through simple
randomization. The selected herders were interviewed face-to-face using a
guestionnaire containing 25 open and closed questions, focusing on the
transmission risks of equine glanders to humans. Blood samples were collected
from 15-18 horses in each selected herder family and were tested using the

complement fixation test to detect antibodies against Burkholderia mallei in the
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Laboratory of Infectious Diseases and Immunology of the IVM. The study data
were entered into Microsoft Excel 2010, and the analysis was conducted using
STATA 12.1.

Result: From 2021 till 2022, 98 herders families and 1700 head horses of 34
soums from 9 provinces including Tuv, Khentii, Dornod, Sukhbaatar, Dundgovi,
Uvurkhangai, Selenge, Khovd, and Umnugovi were included in the study. Between
4.1% and 22.4% of all interviewed herders reported that their horses exhibited
suspected clinical signs of equine glanders, including cough, pus-forming lesions,
skin nodules, yellow-green nasal discharge, bloody nose, and enlarged
submandibular lymph nodes. However, 28.5% of these herders did not report
these signs to the local veterinarian. Of all the herders interviewed for the study,
only 2.0% of the herder families that included their horses in the skin allergy test
for equine glanders received negative results. Among the herders included in the
study, the predominant risk factors for transmitting equine glanders were identified.
Specifically, 36.7% [95% CI 27.0-46.0] had purchased horses from other soums
and aimags, and 25.5% [95% CI 17.0-34.0] had sold horses to other soums and
aimags without any equine glanders testing. Herders purchase and sell horses for
breeding, racing, and use as a food source. Of all the herders included in the
study, 4.1% were exposed to a risk factor for equine glanders by consuming raw
equine testicles, and 7.1% of them had consumed fresh mare's milk. Additionally,
1.1% of the total 1700 horses detected an antibody against Burkholderia mallei.
Conclusion: Among the herders included in the study, there were risk factors for
equine glanders, and antibodies against Burkholderia mallei were detected among
the horses included in the study. Furthermore, there is a need for a more detailed
study on the risk factors for equine glanders among herders and risk individuals.

Keywords: Equine glanders, herders, risk factors
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ALYYHbl AM ©6BYHUU XANOBAPIANT, MANYAbIH OYHOAX
XANAOBAP OAMXUX 3PCO3NUAT CYOANCAH OYH

O. Antmaa?, B. Quxtyynt’, O. Xypubaarap?, B. NIxam?,

XK. YHoH6aT! T. Aruinmaal, b. BysH6agpax?, B. bat6aaTtap?, L|. ConaHra?

IMan amMHanrMinH XxypaanaH

2XanaeapT ©B4nH CyanansiH YHOSCHUIA Tes

Llaxum xasie: altmaanccd@gmail.com

*30xuorymg Hb cyganraang Tarl XyBb HAM3p opyyrcaH

Yupacnan: AgyyHbel aM eBYMH Hb Burkholderia mallei HaHraap yycrarogor, agyy,
WIDKUr, nyyc 33par 6utyy TyypanmTaH ambTag GO0NOH MyypblH TOPSIMWH ambTaH
OGycag MaxyunH ambTag 60NOH XYHA Xanasaprazar 300HO3bIH XanasapT ©BYMH OM.
AZyyHbl SIM ©BYHEep Man 3MHIN3IT axwunnarcag, Manyug, agyyTanh xapbuax
axunnagar wvprag, HaganraaHbl rasapT axunnarcaj eBYfex 3pcaanTan. A
©BYHUN XYHUMN TOXMONAON XOBOPp OypTrarggar. XyH33C XyHA Xangsap AaMkKux
apcasn maw xosop. MaHan yncag 1966-1976 oHO agyyHbl iM ©BYHUA XYHUR
eBYnenumH 3 Toxmongon OypTraracaH racaH anbaH 6yc magaanan Gangar. 2011
oHA MoHron man yHA3CHUA XeTenbepuiH XYpa3HL YACbIH X3MX33HO XUArOC3H
agyyHbl SM ©BYHUIAT TaHA4aX WWHXMNIAarasp 7 avmart xanasapnant 0.19% 6avis.
M3X-unH cypanraaraap 2019 oHg 6 ammrunH 14 cymbiH 868 Tonrom agyyr
TYYBIpNnoH wunHxnaxag 1.3%, 2020 oHag 901 Tonrom agyyr WMHXMNAXa4 5.6%
TONron agyy aepar ypeantan 6ancaH. Uimg manyablH AyHA agyyHbl SSM ©BYHUN
XanaBsap AaMKux 3pcasnyyaunr cyanax waapgnaratam 6anHa.

3opunro: ManuuMH epxwiH TYyBLWMHL afyyHbl SM ©BYHWMMA XangBap OaMxXux
apcasnyyannr cyanax

CypanraaHbl Mmartepuan, apra 3yW: ArWMHMMAH cydanraaHbl  3arBapaap
cypanraar XuuH, cyganraaHg xampyyrnax ManyuH epxXvir 3HrMMH caHamcaprym
apraap COHrox, TycravnaH GonoBcpyyrncaH 25 acyynt Gyxui acyymxuiH garyy

ManyuHTanm Hyyp TynaH sipunuax 6angnaap cyganraa aed, agyyHbl SM ©BYMHA
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ManumH epTex 60o5ox 3apum apcaanuinr cygannaa. CoHrorgcoH epx Tyc 6ypaac
15-18 Tonron agyyHaac UyCHbl copbl, Uyrnyymk, M3OX-unH XangsapT ©BYMH,
Aapxraa cyananbelH nabopatopug MANAcaHA agyyHbl M ©BUYUH YYCrar4YUMMH 3Cpar
YYCC3H 3Ccparbre nnpyynax xaBcpara xonibox ypeanaap WuHXuicaH. CyganraaHsl
magaannunr  Mukpocodpt Okcen 2010 nporpamma  opyymk, STATA 121
nporpaMmmg AyH LWMHXUIT33 XMNC3H.

Cypanraanbl yp AyH: 2021-2022 ong Tes, XsHtum, [opHon, CyxbaaTtap,
OyHaroeb, ©BepxaHran, CanaHra, Xoed, OMHeroBb 33par 9 anmruiH 34 cymblH 98
ManyuMH epxeec acyymx asdy, HUMT 1700 Tonrom agyyr agyyHbl SIM ©BYHUN
acparbue Unpyynax LWWHXUArI3HA XaMpyyncaH. XaHuanrax, apbcaH A3sp §p
9CBAs1 TOBPYY rapax, xampaac Hyc, Uaaa, LlyC rooXux, apyyHuUn 4oopxu Bynympxan
XaBfax 33par agyyHbl M ©BYHUN CIKUITIN LLUNHX TAMATYYA HANT OPXUAH ayYyHbI
4.1-22.4%-0 vnapy banicaH rax xapuyncaH 6onos4y 3eBxeH 28.5% Hb ManblH
amumna mMaadancaH 6avHa. CyganraaHg xampargcaH ManymH epxuinH 3eBxeH 2.0%
Hb agyyraa siM ©BYHMIA apPbCHbl XapLUWi COPUIbIH LUMHXUT33HA, Xampyynaxazj
ceper yp OYHTan rapcaH raxas. Cyganraang xampyyricaH mMandmH epxunH 36.7%
[95%-miH N 27.0-46.0] agyyr sM ©BYHMIA LUMHXWUITTASHA XaMpyyraxrynrasap eep
anmar, cymaac xygangaH ascaH, 255% [95%-unH WUWN 17.0-34.0]-n aayy
XyganacaH 33par 9pcaanT Xy4MH 3yNIc AaBamMrannad Toxmongox 6anHa. Agyyrtan
6onox, YpXyynax, ypangyynax, uawuvHg X3parnax 30punroop agyyr Xygangad
aBJ, xygangax 6anHa. MeH cypanraang xamparacad manygpiH 4.1% Hb agyyHbl
3acaa mgax, 7.1% Hb caam yyx 33praap yr eBYHUIN IPCOANT XYUMH 3YWNCT OpTeX
6anHa. Cyganraang xampyyncan 1700 Tonron agyyr XXY-aap WMHXN3X34 AM
©BYHUI 3cpardbme mnapd, xanasapnant 1.1% 6anHa.

AyrHanT: CypanraaHg xampyyrcaH ManyabiH AyHA4 afyyHbl iM ©BYHUIA XanasapT
OpTeX 3PCAANYYA TOXMONZOX, Yr ©BYHMM acparbmne agyyHa mnapd 6anHa. Nnmg
agyyHbl SIM  ©BYHMMA 3PCOANT XYYMH 3YWICUWT WYY HapuiBynaH cygnax
laapanaraTtan 6arHa.

Tynxyyp yr: AOoyyHbl M, ManyvH, 3pcaanT XY4uH 3yInc
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PRELIMINARY RESULTS OF THE BOVINE TUBERCULOSIS SURVEILLANCE
OF THE ULAANBAATAR CAPITAL BY THE SKIN TEST AND IGRA ASSAY

Nyamdorj ENKHTSETSEG?!?, Bayarsaikhan NAMUUNDARI!, Gombosuren
ULZIISAIKHAN?, Tserendorj BATBOLD?, Ganbaatar DASHTSOO?, LIUSHIQI
Borjigin 2, Takashi KIMURAS3,

Chie NAKAJIMA*, Yasuhiko SUZUKI* and Vanaabaatar BATBAATAR!

!Laboratory of Infectious Diseases and Immunology, Institute of Veterinary
Medicine, Mongolian University of Life Science, Mongolia.
2Faculty of Veterinary Medicine, Okayama University of Science, Japan
3Laboratory of Comparative Pathology, Department of Clinical Sciences, Faculty of
Veterinary Medicine, Hokkaido University, Japan
“4International Institute for Zoonosis Control and Faculty of Veterinary Medicine,

Hokkaido University, Japan

E-mail: vanaabaatar.bo@gmail.com

Bovine tuberculosis (bTB) is a chronic, zoonotic disease caused by
Mycobacterium bovis, primarily affecting various organs, including the lungs,
lymph nodes, liver, spleen, chest pleura, and intestines. In this surveillance study
conducted by us, a tuberculin skin test (TST) was performed to detect bovine
tuberculosis in selected cattle from the farms with more than 50 cattle in
Songinokhairkhan and Khan-Uul districts near Ulaanbaatar city were selected, and
388 cattle. Blood samples were collected from the cattle, and purified proteins
(PPD-B and PPD-A) prepared from Mycobacterium bovis and Mycobacterium
avium were induced.

The isolated plasma was used for analysis. Both induced and normal plasma were
analyzed by sELISA to detection for gamma interferon (IFN-y). In the study, a total
of 388 cattle were tested for two types of tuberculin tests. Among them, 66 cattle
tested positive for PPD-B+, 29 cattle tested positive for PPD-A+, and 20 cattle
tested positive for both types of tuberculin tests (PPD-B+ and PPD-A+).
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Furthermore, all 388 cattle were analyzed by SELISA for IFN-y detection, with 45
cattle (PPD-B+, PPD-A+) showing positive results. Notably, 1 cattle exhibited
positive results in both skin tests and ELISA. Cattle testing positive in both skin
tests and laboratory tests are not necessarily considered infected with bovine
tuberculosis or M. bovis infection. It is noteworthy that the purified proteins used to
induce gamma interferon in the blood have been observed to induce vomiting,
even in infections with pathogenic mycobacteria (Mycobacterium spp) other than
M. bovis. Therefore, comprehensive screening for infectious diseases, including
Paratuberculosis, is recommended for accurate conclusions. In the future, in
addition to the tuberculin skin test, it is necessary to perform the IFN-y detection
test (with high specificity) stimulated by antigens prepared from M. bovis, such as
BOVIGAMTM PC-EC Stimulating Antigen and BOVIGAMTM PC-HP Stimulating
Antigen, in the screening for bovine tuberculosis.

Keywords: Bovine tuberculosis, gamma interferon (IFN-y), PPD-B, PPD-A,
ELISA, plasma
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APbCHbI COPUI1 BOJIOH UTPA LUMHXWNT33 ALLUTNAH
YNAAHBAATAP XOTbIH YXPUAH CYPLEJI TAHOCAH CYOAITAAHDI
YPbOYUIICAH AYHI33C

Hampopxwuiin QHXUILOM, BaapcaixaHsl HAMYYHOAPbL?, FomGocypaHrnitH
ON3NNCANXAH?, LiapaHaopxwuitn BATBONAY, ManbaaTapsiH JALLLIOO?,
LIUSHIQI Borjigin?, Takashi KIMURAS3,

Chie NAKAJIMA*, Yasuhiko SUZUKI*, BaHaabaaTapbiH BATBEAATAP!

1Xenee ax axyiH nx cypryynuitH xapbsia Man aMHINMIAH XyP33naHrnidH
XangBapT eB4YVH, Aapxaa cyananbiH nabopatopu
2Faculty of Veterinary medicine, Okayama University of Science, Japan
3Laboratory of Comparative Pathology, Department of Clinical Sciences, Faculty of
Veterinary Medicine, Hokkaido University, Japan
“International Institute for Zoonosis Control and Faculty of Veterinary Medicine,

Hokkaido University, Japan

E-mail: vanaabaatar.bo@gmail.com

YXpunH cypbea eBumH /bTB/ Hb Mycobacteruim bovis-p yycrarggar, xyHg
xangeapnagar 300HO3 ©BYMH. OJHAXYY cydanraaHg YnaaHGaaTap XOTbIH
CoHrnHoxanpxaH, XaH-Yyn gayypruiiH 50-aac 4ssLww yxapTan EPMUAT COHIOH HUNT
388 yxapT YXpUNH Cypbed eBYHUWAT Mnpyynax apbcCHbl copun (TST)-bIr yXpuinH
GONOH LWYBYYHbl CYPbEANYYPI3P XWUMK MOH TyxahH YXP33aC LYCHbl COpbL,
uyrnyymk, Mycobacteruim bovis 6omnoH Mycobacteruim avium-aac 63nTracax
LaBapLyyncaH yypar (PPD-B 6onoH PPD-A)-aap Tyc TyC C3493NT XWX, C3439MT
XUNC3H BONOH X3BUWH Nnasmbir ramma nHtepdepoH (IFN-y) unpyynax ©oXObY-
aap LUMHXNIB.

Cypanraang xampargcaH HUAT 388 yxpunr 2 TepfUnH Cypbeanyypasp apbCHbI
copun xmnxag 66 yxap PPD-B+ aepar, 29 yxap, PPD-A+ asepar, 20 yxap 2
TepnunH cypbeanyyp (PPD-B+, PPD-A+)-3sp Tyc Tyc 3epar 6awe. Hunit 388
yxpuir IFN-y nnpyynax ®X3BY-aap wuHxnaxag 45 yxap (PPD-B+, PPD-A+) anb
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HAr3HA 3epar AyH Y3yyrK, YYH33c 1 yxap apbcHbl copun, ®XObY-aap oyrag separ
AYH y3yymxk 6arHa. 9caH xaami 4 apbCHbl copun 6oroH ®XOBY-aap asepar
xapuyTanm yxpuir M. bovis-uiH xangeaptanm ra)x y3ax yHOIcnan 6onoxryn. Yuump
Hb raMMa MHTEPMEPOH-UIAT CIA3XIA alUMIIacaH L3B3pLUYYIIC3H yyparyyd He M.
bovis-ooc 6ycag 3ynnuiH amrar Tepyynard mmkobakrtepuym (Mycobactreium spp)-
blH XanaBapblH yen Y Ceermkux ypean erger Hb 6atnargcaH Tyn 6ycag eB4YHeec
snrasapnad oHownox (Paratuberculosis rax maT) Gamk 3U3CN3H OYrHIX 3yWTaN
roXX y3oB. Laawmg yxXpunH Ccypbea eBYHMIT TaHOax LWWMHXUAMG3HL, apbCHbI
copunooc ragHa He M. bovis-c 6anTracaH acpartepery (Tyxann6an BOVIGAMTM
PC-EC Stimulating Antigen, BOVIGAMTM PC-HP Stimulating Antigen)-yyasap
egeeceH IFN-y mnpyynax LUWMHXMAM3S (eBepmel, YaHap eHaepTan Ba Cceernkmx
ypBanrym Hb 6aTtnaracan)-r xuix 6anx waapgnaratan 6ariHa.

Tynxyyp yr : YxpuiH cypbed, ramma mHtepdepoH (IFN-y), PPD-B, PPD-A, ®X3ObY,

nasm
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METHOD FOR DETECTION OF BURKHOLDERIA MALLEI AND
B. PSEUDOMALLEI

Mitsuru Nakase?!, Jeewan Thapa?, Vanaabaatar Batbaatar3, Ochirbat
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Medicine, University of Florida, USA
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Hokkaido University, Japan,
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Glanders and melioidosis are contagious zoonotic diseases caused by
Burkholderia mallei and B. pseudomallei, respectively. Bacterial isolation and PCR
have been used to detect these bacteria in animals suspected of infection;
however, both methods require skilled experimental techniques and expensive
equipment. These obstacles make it difficult to diagnose B. mallei and B.
pseudomallei infections in areas where reagents and equipment are difficult to

procure. To solve this problem, we developed an easy and ready-to-use dried-
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format diagnostic tool based on the loop-mediated isothermal amplification (LAMP)
method.

The primer set targeting the internal transcribed spacer (ITS) region detected 10
genomic copies of B. mallei DNA and B. pseudomallei DNA using the conventional
LAMP method. This primer set did not detect any other Burkholderia species.
Using this novel primer set, a dried-format in-house LAMP method with high
sensitivity and specificity was developed. This method was used to test for the
presence of B. mallei DNA in swabs collected from the nasal cavity and ulcerated
skin of 19 B. mallei-infected horses and five uninfected horses and was compared
with the real-time PCR method. These two tests showed 87.5% agreement for the
positive samples and 100% agreement for the negative samples. This method also
detected 20 B. pseudomallei clinical isolates.

In conclusion, we established the first dry LAMP method for the detection of B.
mallei and B. pseudomallei. This study provided a simple, rapid, cost-effective,

and sensitive diagnostic tool for glanders and melioidosis.
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BURKHOLDERIA MALLEI BOJIOH B. PSEUDOMALLEI UNPYYN3X
DRY LOOP-MEDIATED ISOTHERMAL AMPLIFICATION (LAMP) APTA
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Am, xyypamy am Hb Burkholderia mallei, B. pseudomallei-aap yycrargaar
XanaBapT, 300HO3blH ©BYMH OM. ©OBYHWUIA OHOWMWT BaTtanraaxyynaxag yycrary
rapraH aBax 6onoH MNIY-biH apryygbir awurnagar Xagun 4 34raap apra Hb YHITIN,
Tycran 6Garax Texeepemxeec ragHa LWWHXNArYaac yp, 4YagBaptan Ganxbir
Waapagar 33par gytargantan. SAraap XyHAPINUAr Wnnasapnaxaap B. mallei, B.
pseudomallei-r anraH TaHuMxag awurnax, X3aparnaxaf 9SHrMKH, XyypaullyyncaH
oHownyypbir LOOP-MEDIATED ISOTHERMAL AMPLIFICATION (LAMP) aprag

cyypvnaH 6onoBcpyynas.
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Internal transcribed spacer (ITS) npanmepyynan cyypuncaH aHaxyy dry LAMP-biH
apra Hb B. mallei-unH 6onoH B. pseudomallei-uiniH OHX-unH 10 reHombIH
Xyynbapbir 4 unpyynax ©onomxkton ©Oereen Burkholderia TepnuiiH  ©Oycag
3YWITYYATIN COeImKNX ypBang opdorryn Hb 6a eHgep Magpar, eBepMeL, YaHapTan
baus.

LLnHaap 6onoscpyyrncaH 3Haxyy apraap B. mallei—aap eBunnceH Hb 6atnargcaH
19 agyy ©onoH apyyn 5 agyyHbl XaMpblH XOHOAWWH apygac, eBYTaN afyyHbl
lapxancaH apbCHaaCc aBcaH apuugac 33parT B. mallei-uiH reHomunH OHX-r
aryynargax 6aviraa acaxunr wanrax, yp gyHr 6oguT uar xyrauaasbl (real-time)
Mry-elH apratan xapbuyyncaH. LWWHXUNrA3HUA yp  OyHA  9HIXYY XOép
LUMHXUITIA3HUIA apryynblH Taapu depar copbUoHa 87.5%-tan 6ancaH 6on ceper
copbunng 100% Toxmpy GanHa. MeH WuHI3p raparaH aBcaH oHownyypaap B.
pseudomallei-nitH 20 ecreBepT LUNMHXUIITAAT XUIAK LIanracaH 6omHo.

OyrHax y3axag, B. mallei 6onoH B. pseudomallei nnpyynax, XyypawwyyrcaH
LAMP aprbIr aHx yoaa 6un 6onrocoH 6a aHaxyy cyganraaraap agyyHbl ssMm 60M0H
Xyypamy siIM ©BYHUWAI OHOLUNIOXOA SHIMUWMH, XypAaH, epTer xamn, eHaep Maapar
©onox Hb xapargax 6anHa.

Tynxyyp yrc: Burkholderia mallei, Burkholderia pseudomallei, reHom unpyynax,
dry LAMP
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RESULTS OF ISOLATION AND IDENTIFICATION OF THE B. MALLEI
CIRCULATING IN THE MONGOLIAN HORSES
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Glanders is an infectious and frequently fatal disease that impacts domestic
ungulates like horses, donkeys, and mules, along with certain wild animals.
Additionally, it is a zoonotic illness capable of infecting individuals who have close
contact with diseased animals. Glanders is characterized by symptoms such as
shortness of breath, nasal discharge, and the development of nodules and lesions
in the respiratory tract and skin. The causative agent of the disease, Burkholderia
mallei (B. mallei), is a Gram-negative, non-motile, non-capsulated, non-spore-
forming. B. mallei is well-adapted to intracellular survival and evasion of the host
immune response, posing challenges for treatment. B. mallei has been
weaponized for biological warfare and bioterrorism. Comprehensive differential
diagnosis and effective treatment methods for sick horses are not yet fully
developed or are exceedingly challenging. It is recommended to isolate and
euthanize infected horses to prevent further spread within the herd. Glanders are
more prevalent in regions spanning Asia, the Middle East, and South America. Its

profound impact on horses and its zoonotic nature pose a significant threat to
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public health. The characterization of Burkholderia mallei is crucial for disease
surveillance, prevention, and the development of effective strategies. This study
was undertaken from 2020 to 2023, involving the examination of 32 horses
exhibiting clinical signs of glanders. The diagnosis was established through
serological tests, including the Complement fixation test, Rose Bengal Test (RBT),
and skin allergy tests for glanders. The horses were subsequently euthanized, and
pathological samples were obtained from various organs, including the lungs,
kidneys, liver, spleen, heart, and testicles. The isolated 8 cultures were subjected
to a comprehensive analysis to confirm the Burkholderia mallei. This study
investigated the morphological and biochemical characteristics of B. mallei.
Glanders disease was diagnosed using bacteriological methods and confirmed
through molecular biology techniques.

Keywords: Glanders, Burkholderia mallei
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MOHION AOYYHAAC UNPYYNICAH B. MALLEI-H TOCT ©CreBPUNT
ANCAH OYNX, TOOOPXOWUNCOH CYOANTAAHbI YP AYH
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AM eBYMH Hb agyy, WImKuUr, Nyyc 33par 6utyy TyypanTaH ambTag 60MnoH 3apum
39pnar ambTaj eBuMnger xanaBapT eBYMH Gereen WX3BYUNAH yXang Xypragor.
MeH eBuTaM ambTagTan ovp axunragar XyMyycT xangsapriagar 300HO3 6BYUH.
AM eBUYMH Hb Xxanyypax, ambcran gasygax, Xxampaac rooXxux, ambCranblH 3am,
apbCaHA 3aHrvnaa, wapx Yycox 33par LWWMHX TaMAryyasaap unapaar. ©B4YHMN
yycrard Burcholderia mallei (B. mallei) Hb rpam ceper, xeOQenreeHryn, ypaHuap,
Oypaac yycragarryn, mexner Oyxun caexaHuap. B. mallei Hb 333H acuiH goTtop
ambApax, JapxraaHbl CUCTEM3IC 3aWSICXUAX3A Mall cavH fJacaH 3oxuugor Tyn
amMunaxag xauyy 6anpgar 6arnHa. B. mallei-r 6uonoruiiH 33Bcar, Guoteppopu3mMbiH
30pMNroop awwurnax 6ancaH TyyxTan. AmMaap eBYMNCeH agyyr OypaH anraeapnaH
OHOLUMOX, fAnaHrysa aMmunax apra ogooroop 6ypaH 60moBCpoOrgooryn acBan
NX33X3H TyBarTan Oaviraa 6a xangBapTa agyyr Cypraac TycraapnaH ycTrax
3aantTtan. Asn, Onpxun JopHoa, ©MHen AMepukuinr xamapcaH 6yc HyTryygan am
OBYMH WIyy TapxcaH Gamgar GarHa. AiM eBUYMH Hb agyyHO VY3YYI1aX XOp Heree

acap ux 6ereef 300HO3bIH LUMHX YaHapP HUATUIAH 3pYyyn M3HAJA aloyn yypyyrx
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6onsowrynr xapyymnk 6anHa. Burkholderia mallei-unH WwnHx YaHapbir cyanax Hb
©BYHMA TaHOanT, ypbAuunaH CIpPruinax, yp OAYHTAW cTpatern Gonoscpyynaxag
Maw uvyxan oM. OHaxyy cyganraar 2020-2023 oHg xuncaH Gereen siM ©BYHMI
3MHAON3YMH WMHX TOSMA3M UNIPCIH agyyHyyaad y3nar xuncaH. OHOWMAT unnaac
cyonanbiH WMHXMAMA3HYYA 6onox Xascapra xonbox ypean /XXY/, XasTtran
WMnHUMM Haanayynax ypean 6ytoy PosbeHransiH ypean (PBY), apbCHbl xapLumbIH
copun /amnyypgax/ 33prasp TOITOOB. Jepar ypBanTan rapcaH agyyr ycirax,
yywwur, 6eep, anar, 4anyy, 3ypx, TeMcer 33par sH3 GYpUNH 3PXTHYYAIIC IMIarT
copbl, aBcaH. Hunt Burkholderia mallei-H 8 ecresepuinr HAH cyananbiH apraap
rapraHa aBcaH. QHaxyy cyganraaraap B. mallei-H mopconorn, GUOXUMUIH LLIMHX
YaHapyyapblH cygancaH. QHaxyy cyaanraaraap M ©BYHWIT HAH CyAnanbiH apraap
OHOLLIOX MoNiekyn GuonoruinH apraap 6aranraaxyyncaH 605Ho.

Tynxyyp yr: Burkholderia mallei, AgyyHbl iM 6BYUH,
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DETERMINATION OF NOVEL ANTI-TUBERCULOSIS DRUGS
RESISTANCES USING MGIT TB EXIST
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B?, Buyankhishig. B, Baigalmaa. J*, Bayarbold. D?, Mitarai. S?
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% Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association

E-mail: baasansuren0624@gmail.com

The spread of drug-resistant tuberculosis (DR-TB) is a global concern. New anti-
tuberculosis drugs have recently been approved for the treatment of multidrug-
resistant tuberculosis TB (MDR-TB). Bedaquiline (BDQ) and delamanid (DLM)
have recently been approved by the regulatory authorities for the treatment of
MDR-TB. The new anti-TB drugs which are recommended for the treatment of DR-
TB, were introduced in Mongolia in 2017. We aimed to evaluate the resistances of
BDQ, DLM, linezolid (LZD), and Moxifloxacin (MFX), with which the multi-drug-
resistant Mycobacterium tuberculosis is defined, in Mongolia M. tuberculosis
isolates by using MGIT 960/TB eXiST system.

Method: M. tuberculosis isolates were originally detected in 2023 from 90 different
tuberculosis patients in the NCCD, Mongolia. The drug susceptibility testing was
performed using MGIT 960/TB eXiST (BD, Franklin Lakes, NJ, USA). The critical
concentrations of BDQ, DLM, LZD, and MFX were 1.0, 0.06, 1.0, and 0.25 pg/mL,
respectively (according to WHO standard 2018). The drug-containing medium was
prepared in-house in the NCCD TB laboratory. M. tuberculosis H37Rv was used
as internal quality control.

Results: Of all cases, 60% (54/90) were collected from new cases, 16.7% (15/90)
were previously treated TB cases, and 23.3% (21/90) were follow-up cases of DR
treatment. Out of the total 90 isolate cultures, 98.9% (89/90) were RR/MDR.
Based on the definitions, 51 (56.7%) were RR and 38 (42.2%) were MDR.
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According to the results of resistance to the new drugs, 86.6% (78/90) were
susceptible to all 4 drugs and 13.3% (12/90) were resistant. Of the resistant cases,
8.9% (8/12) were resistant to MFX and 4.4% (4/12) were resistant to MFX and
DLM.

Of the 12 MFX-resistant isolate cultures, 100% were found to be resistant to the
Fluoroquinolones by Genotype MTBDRsI assay. Of these MFX and DLM-resistant
cases, 7 (58.3%) were identified in samples of diagnosis and 5 (41.7%) were
follow-up samples.

Conclusion: The introduction of novel drugs into treatment must be accompanied
by continuous phenotypic susceptibility testing including minimum inhibitory
concentration. The analysis of genetic determinants of resistance may show
limitations in new drugs.

Keywords: Mycobacterium tuberculosis, drug-resistant, novel anti-tuberculosis
drugs
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MGIT 960/ TB eXiST ALUUITIAH CYPbEQIMWH 3CPAr LLMHI 3M3HA
T3CBIPXWUNT TOOOPXOWIICOH YP AYH
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OM3HL TOCBIPTOM CYpPbEArMMH TapxanT A3NXUA HUATUAH aHxaapiiblH TeBA
Gancaap 6anHa. CyynuiH Xunyyas4 OfioH aM3aHA TICBIPTaN cypbed (O3TC)-uninH
amuunrasHg 6epakynuH (BDQ), penamanvg (DLM) 339par wnHS  amyyaunr
XAPArnaxunr 3eBrnem OOMrocoH. 3araap amyyauir Monron ync 2017 oHooc
O3TC-nAH 3MYMITaSHUIA TOPUMA X3PIrNaK 3XancaH. bug OBTC-uiH ganracaH
ecresepT BDQ, DLM, nwuHesonug (LZD), wmokcuodpnokcaumH (MFX)-bi
Taceapxkuntunr MGIT 960/ TB eXiST nporpaMmmbir awmrinaH TOAOPXONIIOXbIr
30pUIIo0.

Apra, apraunan: 9promx cyganraaHbl 3arsapaap 2023 oHg XangeapT ©BYMH
CyananbiH YHgacHun Tes (XOCYT)-unH CypbearnnH nasnax natopatopwu (CIT)-
O anracaH 90 ecreBepT WUMH3 3M3HA, TACBIPXKUIT TOAOPXOMIICOH. DAraap sanracaH
ecreBep QAOyHOAaacC LWMHO 3M3HA TIACBIPXKWMAT WNIPCIH TOXMONAMbIN XaMruiH
Garagaa x0ép yaaa WMHXUNIIar gasTax 6aranraaxyyncaH. OmMaHg M3Apar YaHap
Togopxomnox wurxunraar MGIT 960/TB eXiST (BD, Franklin Lakes, NJ, USA)
awwmrnaH xuncaH. BDQ, DLM, LZD 6onoH MFX-uitH koHueHTpaum Hb 1.0, 0.06, 1.0
6a 0.25 wmkr/mn (OOMB-biH 2018 oOHbl cTanHgapTbiH garyy) 6ams. [033px
ctaHgapTag yHaacnaH CJUI-g axnbiH yycmanbeir 6anTracaH. M.tuberculosis-bIH
H37Rv ctaHgapT oMrnir 40Too4 YaHapbiH XstHANT O0NroH alumMrnacaH.

Yp ayH: Huat ToxmonanbiH 60% (54/90) Hb OHOLUMATOOHBI LUMH3 TOXMOMAON,
16.7% (15/90) Hb ypbA, CYPbE3rNAH AMYNNTI3 XMNNrax BancaH Toxunongon, 23.3%

(21/90) Hb OTC-UNH SMUUITTIBHUN XSAHANTbLIH Toxuongon 6ancaH. HUIAT anracaH
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ecreBpuiiH 98.9% (89/90) Hb Pudy/O3TC 6GancaH. OMaHO TICBIPXKMMATIIP aBy
y3Ban PTC 56.7% (51/90), O3TC 42.2% (38/90) 6GanHa. LUnH3 3M3aHA
TOCBIPKUNTUIAH Yp AYHrA3p 86.7% (78/90) Hb 6yx amyyaaa magpar, 13.3% (12/90)
Hb 9M3HA TACBIPTAN yp AYH rapcaH. OMaHA TICBIPTAN ToxmonanbiH 8.9% (8/12)
MFX paHraapaa tacsaptan 6on 4.4% (4/12) He MFX 6onoH DLM TacBapTan yp
OyH rapcaH. 9ara3p MFX taceapTtan 12 ToxmonanbiH TyxanH copbuoHg MTBDRSI
WMHXMr33 xunracaH 6a 100% pTOpXMHONWHBI BYNarT TICB3PTAN OYrHArOC3H.
TacBaptam 12  ToxmongnblH 7 (58.3%) Hb  OHOLWMArOOHbI  COPbLOHA
TogopxovnoracoH GawHa. XapuH 5 (41.7%) Toxuongong aMUMnrad XsHanTbiH
COPbLIOHA TACBIPXKUMT TOAOPXONNOrACOH.

AOyrHanT: 3TC-UAH aMUNNrasHg X3parnax Oym WWMHS IMYYOUNH TICBIPXKUITUNT
deHOTUNbIH apraap Tap AyHAaa XxamrunH 6ara gapaHrymnax KoHueHTpaum apraap
TOAOPXOWMOX TacpanTryn xaparuas 6arHa. buaHuii xyBba 34ra3p WNHS 3MYYAUAH
TOCBIPXKUNTUAT  HAIMINTAIIP FEHOTUMbIH  LUMHXWAMA3HL, Xampyynaaryn Hb
xA3raapnargMan tan 6annaa.

Tynxyyp yrc: CypbearmiH MnkobakTep, SMaHA TACBIPTIN CYPbES, CYPbEIIMINH

3CP3r LUNHI 3M
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ON QIAREACH QUANTIFERON-TB AND QUANTIFERON-TB GOLD PLUS
TEST FOR DIAGNOSIS OF TUBERCULOSIS INFECTION IN MONGOLIA
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Background. About a quarter of the global population is estimated to have been
infected with tuberculosis (TB) bacteria. There is a 5-10% lifetime risk of
developing tuberculosis in those who are infected with TB bacteria. Therefore,
controlling tuberculosis infection is essential to the global End TB Strategy.
Currently, the two test families used to diagnose tuberculosis infection are
interferon-y release assays (IGRA) and tuberculin skin tests (TST). IGRA tests
have advantages over TST, but ELISA based QuantiFERON-TB Gold Plus assay
(QFT-Plus) requires highly qualified laboratory personnel and sophisticated
laboratories to run ELISA. One of the new IGRA tests, QlAreach QuantiFERON-
TB assay (QIAreach), requires only one ml of blood from the patient and is
portable and simple to use. Our study aimed to evaluate the diagnostic
performance and accuracy of the novel QlAreach assay to the ELISA-based

conventional QFT-Plus assay.
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Methods. In a cross-sectional study, whole blood samples were collected from
three groups: bacteriologically confirmed active TB patients, TB contacts, and
healthy volunteers (blood donors) at the TB clinic of the National Center for
Communicable Diseases, 6 TB dispensaries at the District Health Center of
Ulaanbaatar city and National Center for Transfusion Medicine using a lithium
heparin tube. Blood samples were transported to the National Tuberculosis
Reference Laboratory of NCCD for QIAreach and QFT-Plus processing, testing,
and interpretation in accordance with the manufacturer's instructions. The
sensitivity, specificity, and agreement of the QlAreach assay were determined
using QFT-Plus as the reference standard.

Results. We recruited 416 participants which are 196 healthy volunteers, 162 TB
contacts, and 58 pulmonary TB patients. Of these, 54.5% (227/416) were females
with a median age of 28 years (interquartile range: 21, 49). Of this, 154
participants had paired results, of whom 86 donors, 50 TB contacts, and 18 TB
patients. In the remaining 262 cases, QIlAreach or ELISA-based QFT was
performed alone. Among participants with paired results, 57.8% (89/154) were
positive and 26.0% (40/154) negative on both assays, while 16.2% (25/154) had
discordant results. Sensitivity of QIAreach was 97.6% (95% CI: 87.4%—-99.9%),
100% (95% CI: 89.4%-100%) and 100% (95% CI: 78.2%—100%) and specificity
was 65.6% (95% CI: 52.3%-77.3%), 81.3% (95% CI: 54.4%-96.0%) and 100%
(95% CI: 29.2%—-100%) in the healthy volunteers, TB contacts and pulmonary TB
patients, respectively. Also, the Kappa coefficient was 0.49, 0.86, and 1.0,
respectively.

Conclusion. The sensitivity of the QlAreach was 100% in TB patients but the
specificity was 65.6% in the healthy group. In addition, QlAreach revealed
excellent agreement in both TB contacts and TB patients, but modest agreement
in the healthy group. The results could have been impacted by the comparison
analysis's limited sample size and the lack of a gold standard for tuberculosis
infection. As well as more evidence for this novel IGRA assay for TB infection
remains needed in low-resource, TB high-burden settings.

Keywords: QIlAreach QuantiFERON-TB, QuantiFERON-TB Gold Plus,

tuberculosis infection
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YHaacnan: [anxunH XyH aMblH O6P6BHUIA HAlr OPYUM Hb CYPbLEIrMWUH HSAHraap
XangBapracaH rocsH toouoo 6anHa. TagHui 5-15% Hb ambgparnbiHxaa anb Har
Yye aTaHg WOsBXToM XanbspuinH cypbean wuimkaar banHa. MnMasc cypbearnmmnH
xanaBapbIr XaHax Hb ganxuiiH CypbeaTtan Tamuax CTpaTermnH acyypang dyxan
ay xonborgonTon tom. OgoornnH Gangnaap CypbearnnH xangsapbir OHOLUNOXOA
Ty6epkynuHbl apbCHbl copun (TST), mHTepdepoH-y sanrapyynax WUHXUIra3
(IGRA)-r epreH awwurnax ©6anHa. IGRA wurxunras He TST-3sc gaByy TanTtawn
6onosy ELISA-g cyypuncaH QuantiFERON-TB Gold Plus wuHxumnraa (QFT-Plus)-
I TYMUSTIAXUAH Tyng MIprowcaH nabopaTtopuinH MIPraxunTaH, eHaep TYBLUHWUA
nabopaTtopunH Hexuen waapgnar. IGRA-UAH LUMHS LWMHXUNTI3HUA aprblH HAr
6onox QlAreach QuantiFERON-TB Hb eBYTeHeec epaee Har min uyc Laapgaar
Oereeq 3e6BpUIH, X3parnaxag xanbap apra toMm. bugHui cyganraa Hb LUMHI3P
HaBTap4 6yn QlAreach wwmmxunraar ELISA-g cyypuncad ynamxknant QFT-Plus
LWNHXUArA3TAN  XapbLyynaH OHOLIMMIOOHbI  FYWLU3TrAM, TOXMPOOr  YHAMax

30pUIITOTON OM.
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Apra apraunan: 3HaXyy cydanraar arlwmHrmiH 3arsapaap Xumx rynuaTracaH. Yr
cypanraaHg HaH cyananaap 6atnargcaH CypbeaTan eBYTEH, CYPbearniH XxaBbTan
6onoH spyyn 6ynrviH cavH JypblH axuntaH (UyCHbl AOHOpP) racaH 3 6ynar
oponuoryabir XangeapT ©BunH CyananbiH YHOSCHU TeBUAH CYPbEIrNNH KINHNK,
6 dyyprviH 3pyyn MaHamiH TeBuWH cypbearMnH gucnadcep, Lyc Coanbant
CyananbelH YHO3CHUI TeBunr TywmMrnaH xampyyrncaH. Cyganraang oposiLorygooc
Oyxan uycbIr NUTU- renapuvHTan Xypyy WK awurnad Lyrinyysmk, UyCHbl copbLbIl
XOCYT-unH CypbearmiH  YHgscHuin  JlaBnax Jlabopatopmg  TS3B3PIIaH,
ynnasapnardnnd 3aaspblH aaryy QlAreach 6onoH QFT-Plus-unH WNMHXUNIaar
rynuaTracaH. QlAreach WWHXUNMI3HUIA M3APaAr, eBepmMel, YaHap, HapunBynanbiH
Toxupoor QFT-Plus aprbir Xuwur ctangapT 601roH TOAOPXONSICOH.

Yp AayH: bug 196 spyyn cavH AypblH axuntaH, 162 cypbearniH xasbTarn, 58
YYLWIMHbI CYpbe3TaN eBYTeH racaH 416 oponuory xampyyncaH. TagHun 54.5%
(227/416) Hb amarTanyyya, AyHOax Hac 28 (kBapTan XOOPOHAbIH Xypa3:21, 49)
6amB. YyH3ac 154 oponuory LWWHXUATI9HMI aprbir XapbLyynax OonoOMXKTON
barncaH 6a 86 goHop, 50 cypbearniiH xaBbTan, 18 cypbeatan eB4yTeH OaliHa.
YngcsH 262 toxmongong QlAreach acean ELISA-g cyypyuncad QFT-r gaHraap Hb
XUAC3H. XOCONCOH Yp AYHTan oponuordabiH 57.8% (89/154) Hb separ, 26.0%
(40/154) ceper yp ayHTan GarvicaH 6on 16.2% (25/154) Hb 3epyyTan yp AYHTIN
6ancaH. QlAreach-uiiH magpar Yanap 97.6% (95% Cl: 87.4%—-99.9%), 100% (95%
Cl: 89.4%-100%) 6a 100% (95% CI: 78.2%—100%), eBepmeL, YaHap 65.6% (95%
Cl: 52.3%-77.3%), 81.3% (95% CI: 54.4%-96.0%), 100% (95% CI: 29.2%—-100%),
3pYyn CanH AypblHXaH, CypbeaTal xaBbTar, YYLUIrMHbl CYpbedaTan eBUTOHA TyC TyC
y3yynantanm 6annaa. MeH Kanna koadpcpuument 0.49, 0.86 6a 1.0 Tyc Tyc GauB.

P<0.001 ctatncTtuk a4 xonborgon 6yxuin yp OyH rapcaH.

AyrHanT: QlAreach aprblH M3gpar YaHap Hb CypbeaTan eBuTeHun 6ynart 100%
OancaHn 6onoe4 apyyn 6ynart eBepmel, YaHap Hb 65.6% 6are. MeH QIAreach Hb
CYPbEArMNH BONOH CYpbeaTdN OBUYTOHUN OYNAIT LUMHXUNMI3HUA TOXUPOOHBDI
TYBWKH eHOep OawncaH ©Oonosy spyyn 6ynart gyHg ToxupooTon OawnHa.
Xapbuyynax LWUHXUIT3SHNUA TYYBPUMH X3MXKI3 XdA3raapnargmar, CYpbearuiH
XangBapblH anTaH cTaHgapT 6anxryn 39par Hb Yp AyHA HeneernceH 6anx 6onox
tom. CypbearMnH TapxanT, eBYnen WUXTIN, Xenkwk OGanraa OpoHA CYPbEearnmnH
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XanaBapblH Tanaapx 3HAXyy wWuH3 [IGRA WWHXUAM33HUIA HAM3NT HOTOMM0O0
lWaapanaraTan xaBaap 6aviHa.
Tynxyyp vyr: QlAreach QuantiFERON-TB, QuantiFERON-TB Gold Plus,

CYPbE3rMnH xanasap
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A LAMP PILOT STUDY INVOLVING ISOLATED STRAINS OF THE
MYCOBACTERIUM TUBERCULOSIS
COMPLEX, INCLUDING MYCOBACTERIUM BOVIS

Tserennadmid Nyamsaikhan?!, Ochirdari Battsengel*, Enkhbolor Davaakhuu?,

Tsetsegtuya Borolzoi, Oyunchimeg Erdene?!, Baigalmaa Jantsansengee?,
Buyankhishig Burneebaatar !, Bayarbold Dangaa?,

Mitsuru Nakase® and Takashi Kimura®

!National center for communicable diseases
2Health Department, Ministry of Health
3Laboratory of Comparative Pathology, Faculty of Veterinary Medicine, Hokkaido

University

E-mail; tsekunyam@gmail.com

Background: Mycobacterium tuberculosis is the primary cause of human
tuberculosis (TB) although there is evidence that humans may underestimate the
burden of tuberculosis caused by M. bovis, and it is estimated that about one-third
of all TB cases are caused by M. bovis. In low-income and high prevalence of TB
countries M. bovis surveillance systems and laboratory methods are commonly
used to diagnose human TB. They cannot differentiate M. bovis, and it has been
hypothesized that all cases are attributed to M. tuberculosis. The purpose of the
study is to use Loop-mediated isothermal amplification (LAMP) to isolate M. bovis
and M. tuberculosis from clinical samples of TB patients and determine which
strains are the cause of human tuberculosis.

Material and method: The LAMP test was performed in 49 specimens from new
diagnostic cases including 16 in clinical samples and 33 isolations in solid LJ
culture with pyruvate in NTRL, NCCD In this study, we used the LAMP test kits for
M. tuberculosis and for M. bovis, which were made at Hokkaido University
International Institute for Zoonosis Control, for the analysis of clinical samples.

LAMP assay used by the Genoese kit (Hain Lifescience, Nehren, Germany) for
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DNA extraction and Genotype MTBC by standard method for identification of M.
tuberculosis and M. bovis of the Mycobacterium tuberculosis complex.

Result: This study covered cases which are 34.6% (n=17) females and 65.4%
(n=32) men. The average age was 41.8 (x15.2). Type of samples: 89.8% (n=44)
Pulmonary, 10.2% (n=5) non-pulmonary. Geographic location is 59.2% (n=29) in
urban and 40.8% (n=20) in rural. All strains were M. tuberculosis. Among 49
clinical samples, 33 were successfully cultured on solid media (20 LJ with glycerol
and MGIT but 13 LJ with pyruvate), and they were all positive for M. tuberculosis
by M. tuberculosis kit of LAMP. The remaining 16 cases were investigated without
culturing on a solid medium. Six of the 16 were positive and 10 were negative for
Xpert MTB/RIF. Among 6 Xpert MTB/RIF-positive samples, 2 samples were
positive for M. tuberculosis LAMP. All 49 cases were negative for M. bovis LAMP.
Conclusion: In this study, M. bovis was undetected. However, this study suggests
that M. tuberculosis was dominated in isolated strains in Mongolia.

In the future, it is necessary to expand the number of samples to be included in the
LAMP analysis to study its sensitivity and specificity.

Keywords: M. tuberculosis, M. bovis, LAMP
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ANFACAH OMOIT LAMP APFAAP XUMUC3H TYPLUUNTbIH

CYOANTAAHbI YP AYH

H. UapanHagmua?, B. Ounpaaps?,b. Uauartysal, [. Oux6onop?, 3. OwoyHummar?,

XK. baitranmaat, b. BysHxuwwurt, [1. Basp6ona?, Mitsuru Nakase® Takashi Kimura®
XangBapT ©Bu4nH CyananbiH YHOSCHUIA Tes
29pyyn MaHauitH AamHbl HUATWIAH 9pyyn M3HAWMH rasap

3 XokkanaorviH ux cypryynuitH Man aMH3MTMnH akynbTeT

E-mail: Tsekunyam@gmail.com

YHAaacnan: XyHU cypbearninH YHAC3H wanTtraad Hb M. tuberculosis 6omk 6arnraa
Xagum 4 M. bovis-o0p yyCraracaH CypbearnviH AapamTbilr XYH TOPONxTeH OyTyy
YHamK 6amk 6010x HOTONroo Ganraa 6a CypbearnH TOXMONAMbIr rypaB XyBaacHbI
Har opuum XyBb Hb M. bovis-oop yycrargcaH rax toouoonon 6angar. CypbearninH
TapxanTt eHgepTan, 6ara opnoroton ync opHyygag M. bovis-uiH TaHganTbiH
TOITOMLOONYM, XYHUA CYpbear OHOLUIIOXOA TYraaMan Xaparnargasr nabopatopuiiH
apryya He M. bovis-unr sanrax 4yagsaprynraac 6yx Toxuongneir M. tuberculosis-aap
YYCroracoH rax ys3gasr rocaH Taamarnanyypn 6avHa. Loop-mediated isothermal
amplification (LAMP) wWWHXUNrasHUM apra awurnaH CypbesTal eBYTeHWUN
3MHaN3YIH copbLooc snradH Mycobacterium bovis 6a Mycobacterium tuberculosis-
bIl ANraH Qymx, XYHUN Cypbesd aAmap 3yWnasp YYCraraax Oariraar To4opXonnoxbir
30PbLCOH.

MaTepuan apra 3yn: XOCYT-unH CypbearniH nasnax nabopatopTuir TyLUUINSH
2023 OHbl OHOOLUMITTOOHbI LUMH3 TOXMONANbIH 49 copbLOHS, (SMHAN3YNH 16 copbl,
rnvuepon 60noH nupyBeaT aryyncaH JIeBeHWTanH-VIeHCOHMI XaTyy TaK33 OPUUH,
LUMHIOH TX33NT opunHa ypracad 33 omort) LAMP WMHXWT33rad XUnNCaH. Anrax
aOyint xunxgaa genolyse uyomor awwurnad OHX anrax, ctangap apra 6o0mox
Genotype MTBC (Hain Lifescience, Nehren, Germany) oHownyypaap snraH

OYVANT XUACSH. MeH amMHan3ynH copbloHa LAMP wuHxmnnrasHum M. tuberculosis
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60onoH M. bovis unpyynax yomMor (XoKkangornmH nx CypryynunH masn 3MHIMAMMIH
GakynbTeTUIH NabopaTopT YMNABIPNICIH)-MIAT Cydanraan almrnacaH.

Yp ayH: CyganraaHg xamparacaH TOXVMOMAMbIH XYH aM3YWH Y3YYNanTUnir apraH
cyonaxag 34.6% (17) Hb amarTtan, 65.4% (32) eButeHnn gyHaax Hac 41.8 (£15.3)
6anHa. OMHan3ymMH copbublH Tepen: 89.8% (n=44) yywruHbl, 10.2% (n=5)
YYLWrHbl Byc apxTaHun 6arHa. asap3ynH 6anpnbiH xyBba 59.2% (n=29) Hb Yb
X0TblH, 40.8% (n=20) Hb anmar OpoH HYTTMH XyH am 6ancaH. LAMP-bIH apraap
MTB 6onoH M.bovis Lomor awmrnaH LWMHXKUICIH OHOLLUITOrooHbl 49 ToxmnonasbiH
33 Hb anracaH omor, 16 Hb 3MH3N3YNH copbLl, GancaH. XaTyy, LUMHIAH T3XKI3NT
opuuHg ypracaH 33 ecresepT 100% M.tuberculosis umapy, 3araspunH 13 Hb
36BX6OH NUpyBaT aryynicaH TX33nT OpYMHA ypracaH ecresep Gaws. XapuH Xpert
MTB/RIF wurxmnraa aepar nnapcaH 33.3% (2/6)-g, Xpert MTB/RIF wuHXunrasp
unpaaryn 0% (0/10)-tan M. tuberculosis nnapcsH 6ariHa.

OyrHanT: bugHun cypanraaraap Modrong ganracaH omrunH gotop M. bovis
unpaaryn 6a M. tuberculosis gasamranmk 6arnHa. Uaawmva LAMP WnHXUIrasHa
Xampyynax CcopbLblH TOOr ©preXxyynaH M3gpar eBepMmeL, YaHapbir cyanax
XaparTan banHa.

Tynxyyp yr: M. tuberculosis, M. bovis, LAMP, Genotype MTBC
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SERO-EPIMEDIOLOGICAL SITUATION OF THE
EQUINE GLANDERS IN MONGOLIA
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Hokkaido University, Japan
“Laboratory of Comparative Pathology, Department of Clinical Sciences,
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E-mail to vanaabaatar.b@gmail.com

Glanders is a zoonotic disease caused by the gram-negative bacterium
Burkholderia mallei, which mainly affects horses and solid-hoofed but also affects
some carnivores, and is transmitted from infected animals to humans. The disease
was eradicated in the developed countries of Western Europe in the 20th century,
but it has recently resurged. In Mongolia, the first surveillance conducted in 1943
and 1944 showed an infection rate of 32-36.5 percent, which then decreased to
0.05 percent in 1985 due to measures taken to control the disease. In 2011, it
increased to 0.19 percent, and by 2015, it had reached 0.98 percent. From 2021
to 2023, using Random multi-stage cluster sampling (WHO 2015), we collected
2,220 blood serum samples from 256 herders in 43 sums of 12 provinces
representing western, central, and eastern regions of Mongolia, and 600 samples
from 47 herders in Khan-Uul, Baganuur, and Nalaikh districts of the capital, totally
2,820 horses.
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The collected sera were reacted with the CFT Antigen of diagnosis for
GLANDERS (Biocombinat, Ulaanbaatar, Mongolia) according to the
manufacturer's instructions. The CFT of serum samples taken from 2,820 horses
revealed an infection rate of 1.1% across the 12 provinces and 3 districts
mentioned above. It attracts attention that 3/4 of the provinces, 2/3 of the Soums,
and 8.2% of the herders have been diagnosed with equine glanders, indicating a
re-emerging disease in Mongolia.

Keywords: B. mallei, CFT, Sero- surveillance
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MOHION YNC JAX AQYYHbI AM ©BYHUA XANABAPIIANTbIH TYBLUMHI
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Am Hb rpam ceper Burkholderia mallei HaHraap yycraragar nxas4ynaH agyy 60noH
OuTyy TyypawWTaH ambTaZ ©BYNeXeec ragHa 3apuM MaxyuH ambTaj esuunger,
©BYTON Man ambTHaac XyHA xangsapragar 300HO3 6BYMH M. YT eBYHuir 20-p
3yyHA 6apyyH €BpOnblH 6HAep XenKUNTAN OpoHyyAad ycTracaH 60roBY CyynuviH
ven AaxuH capra)k Oairaa eBYHMIM TOOHAO OpX Oairaa tom. MoHron opoHA aHx
1943, 1944 oHyymaa XuMCAH Tanpantaap 32-36.5 XxyBUWH XangsapnantTan
OarcaH bereeq ynmaap ©BUYMHTAN TAIMLIX apra Xxamxkas asBcHaap 1985 ong 0.05
XyBb XypTan O6yypcaH. 2011 oHO XMIC3H TaHAax WnHxXunraarasp 0.19 xyBb 60k
ecceH 6a 2015 oHp xmincaH TaHaantaap 0.98 xyBunH xangsapnantran 6ans. bug
2021- 2023 oHyygan 30punTOT caHamcaprym TyyBpurH apra awwuvrnad MoHron
OpHbl BapyyH, TeB, 3yyH Oycunr TeneernceH HWAT 12 anmrunH 43 cymbiH 256
ManyuH epxunH 2220, HUUcnanunH Xad- Yyn, baranyyp, Hananx gyypruiH 47

epxuiiH 600, HurUT 2820 agyyHbl agyyHaac LyCHbl MANLACUIAH COpbL, LYTryyrcaH.

62


mailto:vanaabaatar.b@gmail.com

SEEKING WAYS TO ERADICATE TUBERCULOSIS AND GLANDERS INTERNATIONAL CONFERENCE 2024

Lyrnyyncan wninngcaHg buokombuHat TOXXK-g ynnaoBapnacaH AMbIr OHOLLMOX
XXY-bIH acpartepery awurnaH YWnaB3pnardMmH 3aaBpblH faryy ypBan TaBbX
WNHXMNMR3r rynuatras. LuHxunrasHg xamparacaH Hunt 2820 agyyHbl 31 Hb
aepar rapy 1.1%-unH xangsapnanttak 6arB. OHaXyy TaHgantag Xampargcad
anmryyablH %-g, cymabiH 2/3, epxuiH 8%-4 Tyc TyC agyyHbl SiM OHOLUSIOrOOX
Dariraa Hb aHxaapan TaTax, eBUYMH JaxuH Caprax barraar 6atanx GanHa.

Tynxyyp yr: B. mallei, XXY, unngac cygnanbiH Tangant
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CLINICAL CASE OF GLANDER DISEASE IN MONGOLIA

B. Davaakhuu?, L. Orlomjav?, L. Purevsod?, B. Batsukh?, U. Unursaikhan?, Ts.

Chinbayar?!, B. Buyankhishig?, Ts. Bilegtsaikhan!, D. Bayarbold?

INational Center for Communicable Diseases,

2National Center for Zoonotic Disease

Introduction: Human Glanders are rare in the world, and one of the cases of
human Glanders was diagnosed and treated in Mongolia in 2022. Delayed
diagnosis and treatment of this disease have a high mortality rate (90-95 percent),
and it is important to carefully study each clinical case and develop treatment and
control guidelines.

A clinical case: The patient is 45 years old, male. Fever (39.7 degrees), severe
headache, cough, runny nose, pain in the right leg. First, on 3 .6 .2022, he had a
very severe headache and a lot of liquid nasal discharge, and at that time, he was
called 103 and was injected with diclo-denc. As a result, he was shown to the
Medical Center, Gyals Center, UHTE, and Military Central Hospital, and the
diagnosis was not clear. In addition to the symptoms mentioned above when lying
down, there was a 4x3 mass in the right leg's tibia section, heat to the touch in the
front of the left thigh, without redness, and infiltration was palpable. In terms of
epidemiology History, from 10.01.2020 to 01.20.2022, he worked at the National
Institute of Veterinary Medicine in the laboratory on the study of samples of horse
Glanders.

Diagnosis: Leukocytosis in CBC, ALT, and AST enzymes is 2-2.5 times higher in
Biochemical tests. A chest X-ray revealed a homogenous infiltrative shadow in the
lower area of the left lung with a poorly defined edge. A CT scan revealed a large
mass and other small infiltrates in the right gluteal muscle and the left femur. An
agglutination test revealed the pathogen in the blood. The specific gene of the
causative agent of glanders was identified by PCR analysis in sputum. In the
treatment, corticosteroids, liver protection, cardiovascular support, detoxification,

rehydration, wound cleaning, and other anti-symptomatic treatments were used.
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Cephalosporin group 3 antibiotics against the pathogen were combined with
doxycycline and quinolones group drugs, but the fever continued and the infiltrates
increased. , When cephalosporin group 4 antibiotics were treated together with
guinolone group drugs, the temperature decreased from March 17-18, and the
infiltration of the right leg decreased. As a result, the patient's condition improved
during the treatment. On March 31, the right leg swelling was absorbed, and the
left leg became painless, and other symptoms disappeared. On April 4, the
patient's condition improved and he was discharged from the hospital.

Conclusion: This case of Glanders presented as a mixture of clinical skin and
pulmonary manifestations. In addition, respiratory, cardiovascular, and liver
complications occurred. However, due to the non-specificity of the symptoms, it is
important to study more about this disease in order to prevent the death of gas

without delaying the appropriate treatment.
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MOHrong TOXMongcoH AM eBYHUUA SMHIN3YNH
TOoXMonanbiH TYXAN

B. Oasaaxyy?, 1. Opnomxas?, 1. Mypascoa?, Bb. Batcyx?, Y. ©HepcaiixaH?, L.

Uunbasnap?, b. Byauxuwur?, L. Bunartcaiixan?!, [. Basp6ong?®

Xanpsapt ©BunH CyananbiH YHO3ICHMI Tes,
2300H03bIH ©BYMH CyananbiH YHA3CHUI TeB

33pyyn MaHguinH Aamubl Huntuind 3pyyn Manauiin Fasap

YHaacnan: Janxuin gaxvHg XYHUA siM eBUYMH Hb XOBOp Toxuornggor 6ereeq 2022
oHA MoHron yncag XyHUn am eBYHWI TOXMONLOSM OHOLUSONA0XK 3MYNaracaH. Am
©BYHUI yen OHOLUNOroo, aMumnrad xouopy Hac 6apax ssgan (90-95 xyBb) eHaep
Ganpgar Gerees 3MHAN3YWH TOXMONAON OypwuAr HapuUMH Cyanax 3MYMITIdHUN
60noH XaHanNTbIiH yavpaamx 6onoscpyynax Hb Yyxan 6arnHa.

OMHIN3yUH ToXxuonpon: ©ByTeH 45 HacTaw, apartan. XanyypHa (39.7 xam)
TONMMON XYYT3A ©BA6He, XaHWaHa, XamMpaac LUWMHIAH HyC rapHa, 6apyyH xen
©BJeHS.

AHx 2022.3.6-H4 TONron MaLl Xy4Tan eBAeX, LUMHIAH HYC UX rapy axancaH 6ereep
TyxanH yeqn 103 gayyoaH AWKNo-AeHK TapuyncaH. Ynmaap uaawug MACS, Manc
TeB, YXTQO, LapruiH TeB SMHOMAr 33parT Y3Yy/dH OHOW TOOPOXIyn siBCaap
2022.03.15-Hbl egpeec XOCYT-4 X9BTIH 3MUSIYYIDK 9XONC3H. XOBTOX yen O33p
AYypPbACaH LWMHXYYA33C ragHa 6apyyH XenHun wmnba xacart 4*3 XaMKaaTan, 3yyH
rysiHbl YpA X3CArT XYP3AxXd4 XanyyH, yrnaantryr, HOBYA3C TOMTPArAcaH. dnua
aHamHe3nnH xyBba 2022.01.10-01.20 xypton Man SMHOAMMWH  XYP33N3HINIAH
nabopatopuna AgyyHbl IM ©BYHUI 33X CyfanraaH 433p axunnacaH.
OHowwunrooHa: LELW-HAo JlenkounTos, Buoxummag AJTAT, ACAT depmeHT 2-2.5
AaxvH ux. LaaxxHni peHTreH 3yparT 3yyH yywrinHbl Aooa Tanbana togpon 6aratan
3ax MPMar Hb To4 ByC HAraH TOPMUAH HABYASC CYYA3P UNIPCIH. KT WNHXMNraaHa
BapyyH erserHuin BynumMHriMNH xapangaa 60MoH 3yyH TanblH rysiHbl 6MHe X3CarT
TOMOOXOH X3MX33HUM MeH 0yca J>KMKUT  X3MXKI9HMN HIBYOSC WUIIOPCIH.

Haangyynax ypBanbiH LUMHXWAT33raap LycaHg SIMblH YYCrard 3cpar YyCCaH
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acparéem wunapcaH. LapaHa PCR WMHXUAr3arasp SAMblH 6BYMH  YYCrarYmMimH
eBeOpMOL, reH TOAOPXOWNOrACOH. OMUMMrasHA  KOPTUKOCTEpowd,  9nar
Xamraanax,3ypx cygac O3MXWX, XOpAJSloro Tawmnax, LIMHIAH Ccanbax, Lwapxbir
uoBapnax 6onoH Oycag WWMHX TIMOTMWH 3CPAr SMUUITI3HYYAUNT  XIPIrnax
3X3MCcaH bereen yycrarymnH acpar LledanocdopuHbl 3-p 6yNrminH aHTMOMOTUKNIAT
OOKCULMKITMH B6ONOH (POTOPXMHONHUIA BYNIMAH SMTAN XaBCpaH 3MYUIICIH BOMoBY
XanyypanT Ypraspknax HIBYASCT ronomMTyya HamaracaH tyn LleganocdopuHel 4-p
OYNrMiH aHTUOMOTUMKMIAT DOTOPXUHOMHNIA BYNTMNH SMTAM XaBcapCaH 3SMYNaxXd4
3 capblH 17-18-Haac axnaH xanyyH 6yypy 6apyyH xenHum HaB4yaac 6araccaH.
Ynmaap aMumnrasHg eBuYTeHUn GueninH 6angan camxupy, 3 capbiH 31 HO 6apyyH
XOITHUIA HIBYASIC LIMMITOIXK, 3YYH XOSIHWMM HIBYAIC am3arnanryn Gomk Oycag
LWNHX TaMAryy4 apwncaH 6ereepq 4 capblH 4-HUIN egep eBYTOHUN GuennH Gangan
CamXmpy,d4rapy AMHIMra3C rapcaH.

AOyrHanTt: AmM 6BYHMI TYC TOXMONZON Hb 3MH3N3YMH apbCHbl GOMOH YYLIrMHbI
XOSIMMOTr Xan6apaap MNapcaH. TyYHUYN3H amberan, 3ypx Cydac, 9narHun Tanaac
XYHOpanyy4 rapcaH. [[9xg93 WuHxX TamMryyaunH eesepmel, 6yc baivraa 6angnaac
LWwanTraanaH 3H3 eBYHWUI Tanaap unyy cyanax Hb 30XMX IMYWUAraar uar anganryn

XUMH Hac BbapanTaac Caprunnax dyxan a4 xondorgonton 6anHa.
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