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1. World Veterinary Association, http://worldvet.org/;

2. World Health Organization
https://www.who.int/health-topics/coronavirus#tab=tab_1;
https://www.who.int/emergencies/diseases/novel-coronavirus-2019;

3. Food and Agriculture Organization of the United Nations
http://www.fao.org/2019-ncov/en/;

4. World Organization for Animal Health (OIE)
https://www.oie.int/en/scientific-expertise/specific-information-and  recommendations/questions-
andanswers-on-2019novel-coronavirus/?fbclid=IwAR1Tm_HOK6WWdANtOLk8fm-
_LUGOfZekoho3fanEHwWQrxYJRUbW8uVj3EhzO0;

5. American Veterinary Medical Association,
https://www.avma.org/resources-tools/animal-health-and-welfare/covid-19;

6. British Veterinary Association
https://www.bva.co.uk/coronavirus

7. Federation of Veterinarians of Europe , https://www.fve.org/covid-19-fags/;

8. U.S. Centers for Disease Control and Prevention
https://www.cdc.gov/coronavirus/2019-ncov/prepare/animals.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/index.html;

9. World Small Animal Veterinary Association,
https://wsava.org/news/highlighted-news/the-new-coronavirus-and-companion-animals-advice-
forwsava-members/;

10. Other Sources of Scientific and Clinical Information
https://www.nejm.org/coronavirus (scientific news),
https://www.epa.gov/pesticide-registration/list-n-disinfectants-use-against-sars-cov-2;
https://www.cliniciansbrief.com/article/coronavirus-veterinary-medicine-current-top-tips;
https://www.coro (updates from Hong Kong)navirus.gov.hk/eng/index.html;

COVID-19 AND VETERINARY MEDICINE AS ESSENTIAL FOR ACHIEVING ONE
HEALTH
Lali Vashakidze
President of Georgian Veterinary Doctors United Association
Thilisi, Georgia
E-mail: laliko430@gmail.com

Summary
The pandemic of COVID-19 has highlighted the importance of strong national health systems
as the foundation of global health security and universal health coverage. Strong and resilient health
systems are the best defense not only against outbreaks and pandemics, but also against the multiple
health threats that people around the world face every day.
If we learn anything from COVID-19, it must be that investing in health now will save lives
later. veterinary medicine gained long-term experience with animal CoVs, that could help to make a
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better understanding of the origin and spread of SARS-CoV-2 and drive future research in human
medicine towards the development of immunogenic and safe vaccines and effective antiviral drugs.

Considering, that animal CoVs spilled over into humans in three different occasions in the
short time within two decades, a more cautious management of the environment will be fundamental
to prevent future emergence of pandemic CoVs. Under these circumstances, veterinary medicine
should support policy makers to adopt and promote sustainable measures for management of the
environment and animals in order to advance the global ‘One Health’ movement.
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MULTIFUNCTIONAL ACTIVITY OF THE DRUG “PROTOPLASMA” (INFORMATIVE,

REVIEW ARTICLE)
N. Zazashvili, M. Chichakua, M. Chikaidze, D. Bostashvili
Biorational Technological Research Center (BrTRC) , Georgia, Thilisi
E-mail:wit@agro.ge, info@agro.ge, info@biotecsi.ge, rogi@agro.ge.

Summary
On the bases of the Research Center of Biorational Technologies through the processing
and transformation of technical grain crops by innovative technological method, absolutely
different, completely new complex of substances has been developed - a substance for injection
forms, which is superior to the existing ones (derived from algae and microorganisms) in the
terms of characteristics and obtained effects.

In the solution for injection of the drug "Protoplasm", the heterocyclic compounds are
distinguished by a wide range of pharmacological effects and have antimicrobial, antiviral, anti-
inflammatory, antioxidant, anti-stress, energetic properties. The drug significantly improves the
quality of products, including various organoleptic indicators.

Key words: Heterocyclic, Compounds, Algae, Protoplasma, Substance
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THE EFFECT OF MILK POWDER CONTAINING COTTAGE CHEESE SERUM ON
BLOOD COUNTS OF CALVES
Marine Matskepladze, Maia Kereselidze , George Kvachrelishvili
European University, Tbilisi. Georgia.

E-mail:marine.matskepladze@gmail.com
maia kereselidze@hotmail.com giorgi.kvachrelishvili@mail.ru

Summary
Taking into account the peculiarities of adolescent physiological of agricultural animals, the
recipe for milk powder of different types and compositions is developed and created. Technologically
properly processed and balanced in terms of composition, milk powder is a prerequisite for the normal
development of an adolescent; Newborn calves can avoid some infectious diseases (salmonellosis,
parathyroidism, leukocytosis, etc.), invasive and non-invasive diseases, the introduction of
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antibacterial drugs that may be transmitted through breast milk, with the possibility of reducing the
cost of raising calves to a minimum.
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CORONAVIRUSES — A CURRENT PROBLEM IN LIVESTOCK
Merab Natidze!, Nino Milashvili!,  Nunu Omarashvili?
!LEPL - Samtskhe-Javakheti State University, Thilisi. Akhaltsikhe, Georgia
2LTD ““New-Vet” - Veterinary Clinic, Thilisi, Georgia.
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Summary

Family - Coronaviruses - Family coronaviridae. Coronavirus is characterized by
polymorphism. The virion is round in shape. Its diameter is 60-200 nm. The virion is covered with a
glycopolyprotein membrane. The surface ends of the virus are covered with pineal thickened
appendages. The nucleocapsid is of spiral symmetry. The melting solubility of coronaviruses in CsCl
is 1.23-1.24 g / cm3. The sedimentation rate varies between 350-500 S. Coronaviruses are stable in
acidic environments (pH 6.0-6.5). They are sensitive to fat-soluble substances. They quickly undergo
inactivation at 56°C. Genomics of coronaviruses is single-stranded RNA. Its molecular mass is 5.5-
6.1 megadaltons. RNA is infectious. The virion contains several polypeptides, including
glycoproteins. Humans, birds, and some other coronaviruses have hemagglutination properties. They
reproduce in the cytoplasm. Under natural conditions, coronaviruses selectively parasite certain
vertebrate species. Tissue cultures of such animals are used to cultivate in vitro viruses. Some species
of coronaviruses are pathogenic in experimental conditions for newborn mice. In some viruses, cross-
serological reactions have been noticed. The Coronavirus family includes one genus Coronavirus.
The coronavirus family combines 13 species of similar but non-identical viruses.
Key words: coronavirus, polymorphism, virion, genome.
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ASSESSMENT OF THE EFFICACY OF SOIL DECONTAMINATION OF BACILLUS
ANTHRACIS IN GEORGIA
M. Nikolaishvili, A.Gulbani, I. Beradze, M. Zakareishvili, E.Mamisashvili; A.kapanadze
State Laboratory of Agriculture, Thilisi Georgia.
E-mail:marina.nikolaishvili@Ima.gov.ge; ana.qulbani@Ilma.gov.ge;
irma.beradze@Ima.gov.ge; marina.zakareishvili@lma.gov.ge;
eliso.mamisashvili@lma.gov.ge; ana_kapanadze@ymail.com.

Summary

Anthrax is a zoonotic infectious disease that has been endemic in Georgia for centuries.
Bacillus anthracis, the causative agent of anthrax, produces endospores that can infect both humans
and animals. These spores can survive in dormant state in the soil for many years, which means that
effective decontamination is important to prevent the spread of anthrax. Specialists from Georgia’s
National Food Agency currently use calcium hypochlorite to disinfect animal slaughter and burial
sites that are linked to laboratory-confirmed anthrax cases. However, recent studies have shown
that soil in disease foci can continue to harbor B. anthracis after decontamination.
Therefore, we initiated a research project to evaluate and quantitate the efficacy of the current
disinfection scheme of soil decontamination in Georgia and provide baseline data against which to
assess alternative decontamination approaches in the future. The proposed project provides a better
understanding of soil decontamination dynamics in Georgia, as well as an opportunity to ensure
that appropriate control measures are being deployed. These efforts ultimately reduce the risk
of soil-borne anthrax infections in Georgia by ensuring that affected sites are effectively
decontaminated.

Key words: B.anthracis, Anthrax eradication, soil decontamination, Bacteriology, Molecular
biology.
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SALMONELLA-L  3530GIR3JI30L  @0L30 RS ®@33(M3I6RXSGNId0 30LO
43360®IBOLM30L  BbMBZINIGH0 Vo®3(™MIMI0L LIGLSOB0

e gogs Bod5§odg, ®3ds@ BboggoTgomo, ULsds gmdsbody, 935GgM0by 3odsdgoea,
359935 3™@gB0dgogo
Ll3o Lmgaol dgy@bgmdols Lodgibogdm-33amggomo 396@®o0. Gobgol dgxsbgdols
Lodboby@o, mdogrolio, Lods®mggenm.
E-mail: leila.tabatadze@srca.gov.ge; tamunachkhikvishvili@gmail.com;
sabakobakhidze@gmail.com; egabashvili@gmail.com; mamuka.kotetishvili@srca.gov.ge

36m@B(305  LEs@0sTo  aobbognyganos:  Logndmbgmom  sesdosbols  0bgozo®gdols
JoMomoo 3bgdo; 3gegzol dgogagdo, GmMdgeoi 9go3dowgds Ly@lomdo Logndmbgasls
@obgol  dgaolgdsl, @bmggeygdo  [o@dmdmbols  @olgol dgdiggero  Ly@Lomols
35093000950 25bLobrg@sl, by®dbsmoldog®o, Gmam®E sbGodbom@Eogzgdols dods®m
®9bobBgb@dyeo  Salmonella-1s 23030390900l Log@mbgl, obg  Logdmbgeosls
Foboswdwgy  godioboool  godmygbgdols  dgbodangdermdgdl.  gosbogobgdyemos
Logdmbgemom  Ly@lbomol  ©odobdy@dgdols s  ssdosbol  Logrdmbgermbgdbmab
©s353doMgdomn LododmgganmTo s@Olgdbyao doamdo@gmds.

Lodo®mggermdo, dmgnem Fangddo, spsdosbol 06¢39J3090d0 smobodbgds Salmonella-
L dowoemo Lobdomg. byg@lomol Salmonella-mo @odobdy@mgdol, ¢g@mdgddo 53 539600
2o8039gdols s olggg hggh bgmo  s@OLgdoymo  ssdosbol  Logndmbgenmbbyg
930 gdomemyoy@o dmbsi3gdgdo dsabgre IToMos s dbgeros dmadgdbml  3ogdodgdo
Ly bomols s gdoegdomenmaoyg®o 33e093900L dmbsogdgdl dm@olbs.

od  gBHa3by  Lododmggermdo 5@  o@OLgdmdl  Logedmbgeosl  dmbo@m@obyols
0639300 gdeo0 gOmgbyao 3GOMyMss, HmIganoi Imygi99ws ,,R39Mdowsb byrdsdwg®
xodgdo Logdmbgansl 0b30gbGmdol ©s 3G 3omomgdol dgbobgd 0bgm®dsigosl.

Ygmogobgdygmos  bogndmbgambgdol  s@dmgbgdols @ gogdEgegdols @obgol
dobodoboiools  Mg3m3dgbesz0gdo, Gmdgaoi  dods@mygeos, Gmam®E  bsdgibogdm
3850939%0L, sLggg Lobgerdfogm 3mbG®meols yogos®mmggdols s LOYymgzgolsmgol.

Loggsbde  Lo@yggdo: Logndmbgems,  @obgol  dobodobsios,  3bmggany@o
Fo®dmdmdol  by@lomo, obGodom@Eoggdols dododm @gbolEgbBmds, dmengsaey®o
Go3o@goo.

Ygbogogmo  Jbmgeom  xobesigol  m@asbobsiEool  dmbsgdgdom,  0bggdcoy®o
2oLAMMgbBgM0Hgd0l 253mdf39390L dm@ols Salmonella ongangds  JbmgenomTo g@m-
9O yggemobg 360dgbgermgsb 0b9ggdzou® oy9b@ow.

Loendmbgaosls  ggo@ol  d5JBg®0gdo  Ro@mmE  5M05b  gogM3EgEgoYmo  ©s
33b3090056, HMAMAO (3 5sdosbols, olig ‘doboy@o s ggany®do 3bmggagdol M@ sb0bIdo.

Logrdmbgermbol  gog@gergdol  [go@mml  osgomgdgeo 3bmggargdo ©s by g®
505d0obgd0 {omdmoma gbgb.
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L@, 1 Salmonella - dbmgeomPo gOm-gOom gggerobyg 360dgbgenrmgsbo
06993090 53963 0.

Logndmbgeombo  Logggdoms s {yamom 3005393500 06939J0900L  xa9aL
d0939m3bgds.  @osgogdols  Jodomoe  dobgbl  Fo@dmowygbl  @odobdy®gdyeno

30 9]Bgd0 - 939 gl 3bmggey@o Fos®dmImdol. Logdmbgenmbo bdodse diEomy
©s  bodygogem  Lowowols g3oexgmdgdgdol Loboom ggbgwgds. Salmonella-ls 3500l
b5JBgM0gdo Foddmoagbgb  a@sdys@ymgom, s@sL3M@sFo®Imd]dbgan, B3GR Y®
obogmd e doomgdl. smbodbymo ago®o dogznmgbgds Enterobacteriaceae-ols myobl.

9300 259Mmosbgdol  Jgg4bgddo, 100 000  Logrdmbgeombol  dgdmbgggs
M930LGHG0MEgds ymggen Teroy@se, @mdmol g3mbmdogy@o Bgodmos, g30m3ol @olgol
dgxobgdols m@ysbeml EFSA dg3sligbom, 3 dognos®e g3@mb dgowy9bls.

b3 0do 3O mdyeo 3093553 gdols d0ds®m A9bolBgb@mds Fo®dmowa9bls
Lobmaomgd@ogo xobd@mganmdbols yermdo@ad 3OMmdagdsls, Lowsi d60dgbgermgsbo
bggodomo (oo 5bGodom@oggdol dods@m @Ggboli@gb@dyero Salmonella-ls dEsdgdols

d9dog 50dm396g6obg dmol. sdggoMo©, aoblisgym@gdygmo gu®opmgds ¥bos dogdigl
bo3gg0o0 20dmygbgdom bmggergddo domo gogdgergdol  dgbFogansl, @mdengdos
Fo®dmowygbgb  5bG0b0mE030O9bolB b Yo dog@mm@ysbobdgdols @gbg@gyemgdl.
Salmonella-l  36939b30obs s  3mbBOmEols 0bFga®Modgdyads 3OmyMsdgods s
39®dosb-ynMsdeg  gmd3ggJby@ds  dogmdsd  3b0dgbgermgbo  godzode
Loendmbgarmbgdo gg@m3sbs s bbgs gobgomsdgdym J399690do, Lowsi 0bGgbloy@sw
d0d0bo®gmdl 53 3ommygbols dmbo@m@obyo, Gmym® 3 3bmgggddo s by@Lomdo,
obiggg owsdosbyddo.

Loodmgganmdo, dmenem (ergddo, s@obodbgds Salmonella-ls dswogro Lobdodg s
dobo  bOol  Fgbogbios  (2017-2018F.), GmamaiE  Ly@LomTo,  asobbsgyodgdom
033060 oy do, obg  oesdosbols  0bggd3ogddo.  gmggmGmmoydswe,  bsdgsgme
Loendmbgaombols  150-200 @sdm@s@m@ogmoe  osb@ygdgdygmo  dgdmbggge
oo bgdes.

bogdmbgmom SEsdosbol 0bgoizo®gdols dodomswo gbgdo:
Logndmbgarmbo  ssdosbgddo,  ¢dgHgbow Salmonella-mo  ©b0bdy@gdoe0
3gbmggey@o  Logggdol (33g@@bo, bm@dEo, @dg) dJmbdo®gdol Tgogasm goms®Egods,
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09933,  bbgs  30meyddgdos (bmbEbggmo, Fyoeo, GmIgmmoi  ©odobdy®gdyeos
Qggoom) dgbsdangdgemos gobogl Logndmbgmom 0bgoizodgdol dobgbo. wosgswgdols
230053995 ©©od05b0osb  oEsdosbby  dglsdagdgmos Qo Y@-m@s@yg@o 3 boo.
50530560 glsdan gdgemos s0bxgoo®wgl sliggg dobsy®o 3bmggergdowsb, dsm dm@ols
bdodse 0d 3bmggargdosbsz, OMAagdo o o3 gbgb ©osgowgdol bodbgol.
bogggoo  godmygbgdow  (3bggergddo,  osdosbol  Loadmbganmbgdol  Fyo®mgdols
5A®0dy300lomgols dgdydoggdygmo 0dbs aoblbgoggdyeo dmwgengdo. dom dm@ols TT-
SAM (Turkey-Target Sa/monella Attribution Model) dm@gands ohggbs, @md EC2010 §genls
Logndmbgermbgbon  @osgowgdgdol  dgdmbggzgdo (54 daob)  gz03doOgdm©s
33903b3pgdgen  Jomdgool, 0bpsy@gdol, @m®gdols ©s dOmowgdol Ggby@gys@mgdls
17%, 2,6%, 57% ©s11% glodsdolog. BT-SAM (Broiler-Target Salmonella Attribution Model)
-0l Iggnolgdomn  Ssdosbol  Logdmbganmbgdo  ©@ozogdodgdygmos  0bpsy®ols,
33903b3pgdgen  Jomdgdol (33903bo), @m@gdobs s dHmoagols MgbydgysMmgdbmsb,
4,5%, 65,0%, 28,2% o 2,4% dglosdsdobo [1].

2obloggm@gdygmo dbodgbgenmds oJgl Logndmbgansls gog@dgergdol dmbso39dgdls
39®mdol  ©mbgby, @sdpgbosoi  3gegzgéo  doymomgdl, M3 Lfmégo  gg9@dsdo
Logndmbgeosls ao30(3gegdol 309396300 Yggeroby 989Jd®0 @mbolidogdss o dobo
‘dgdocmgds 3005300 3O M3MEO (30990 ©05dM 30 go Y gb5dos >sdosbols
Logndmbganmbgdols  dgdmbggggdol  dgdzodgdsbmeb; S. Enteritidis-ol o0 39e0 9300
‘393300905 BM0bzgeols g9bdo 30MEs30M 3OM3MM(307E 05 5©5d05bgddo Wosgs©Ydols
235303990l Goligol dgdzod@gdols [2]

3bmggeols bogggddo, 3bmggamgdls ©o osdosbdo s@dmbgbogro Lgdmyxanngdol
dgoomgdolsl  @odwgbodg  33aggsdo  Ygdygdogos  @oliggbs, @0l mobobdows
5005d05696do  bdo@o sedmbgbogro Lg®mgo®gdo 0dgz0oomo  godmoymeas 3bmggems
1533900056 ©@s @M dbm@me 2% sesdosbols bogndmbgaol 06g39]i0900Ls dgodangds
9353000 gdmgls 3bmggmms bsgggdowsb godmymagom Lg@mgsmgols sbosTo [3].

@olgol 8339200 LydLomol go@gam@dogdol goblsbrgds.

50053056980 Logndmbgenmbom  0bgozodgdbol @Golgo do@omsse  ¢353doMgds
©5606d9Mgdyge  (3mbBodoboMgdym)  ULsiggol. 9x@m  bdodswe, 0bggdiool  (yomm
3500096000 ©od0bdY@gdbyeo 339M3bo, RMobggeols bm@Eo s @m@ols bo@o..

2017 Faool  @g3m@Godgdger  Lyg@lLsmolidogd  oggmdgdgddo  Logdmbgens
Foddmowaygbl g43geobg bdod omddgdgenl. 20 Jggyboeb  dgo®o @osl@y®gdbyano
269 Logndmbgeosls  by@dlbosmoldog®o sg3gmdgdol dgdmbgggowsb 3390 bo s 3396 ibols
30 9]Bgdo @hgds  5sdosbol Logndmbgembols 360dgbganmgsb (yodme ©s doliby
dool dgo@oE oslGy@gdbymo bogdmbgasl by®dbsmoldog®o sxgmdgools 36,8%,
Lbgowalbbgs bodzobs @o bo@Eol 3Gmey]dgool J393°0930m@0960L gHmmdamomdsby
-16.8% o 39O 9bmny gy by -16.7%. 4g9emobg  dowomo wmbg Logrdmbgms-owgdomo
60dydgdols  woxgoJbodes bo@Eol  3OmEy]Bgddo, Gmdmgdoi  asodmygbgdols  Fob
9J39909do0gds 3mIbogodsbs.

dogbgosgo  0dols,  Om3  bydlbomol  35@gam®0gdoosb Logndmbgerom
5606099 9d0L  yggaoby odsamo 3Om3gbdo 33903bdy dmwol (0.2 %), swsdosbols
Loendmbgarmbomn wosgowgdols dgdmbggzgdo do@omsaw 9303300 gds 3390 bobs ©s
3399Gbol 3OmEYBgdols dmbdomgdsls [4] .
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CDC-1 dg5oLgdom, Logmdmbgamsls gggams @osgs@gdoms 75% ggo8'dodwgds gdo ob
SA3LomabowmE Jmdbowgdygeo 3390 bol dmbdodgdsls [2].

. Loggo®gaodol bobganmdol @osgo@gdoms job@®maol s bobmaswmgdbdogo
xobd@mngamdols  gHmgbymo 396@®ol (NCDC) 3bmdom, gomgygero dgdmbggggdols
930033209300l Lakodm  3mbi@g@ygeo  0bgm@dsizool  dJowgds/@obylBgds o
55350960l 25dmd{ 3930 Gobg BoJBm@gdol godmgemgbs 3@sJGogygmo© dgydargdganos.

@53 dggbgds 930069390 Jgd90L,  Lo@dmbgermbols  godmdfggg0  Lyy@lLosmols
35093000l sEslGyYMgds dbmeme @0y dgdmbggggddo aobps dglodengdano o
9dgBglo®  ssgsEgdol  a0dmfggss  9gogdodegdmws  Jomdol  bm@Eol,  3®gdosbo
bodzbg®obs s  ,,00g@ 90 yg9eol® Jmbdo®gdsl. hggh bgem s@OLgdbymo by@Lomols
Logndmbgerom  ©sbobdydgdol,  olggg  Logrdmbganmbgdols  g3o@gdomermaoy®o
dmbs(399960, Lod(ygbosdme, dogbgo dFodos,  aobloggm@gdom @m@Es Lsddg gbgds
O35 3d3mbgbB0sb  39Mdgol s dbgeros dmodgdbml  3ogdo®gdo  Ly@Lomols o
9300 gdomemyoy@o 3gengggools dmbsi9dgdl dm@olb.

35J306s300s.
OOamO3 @odgas@dgmo  Fyo®mgbopsbss  3bmdogno, Logrdmbgensls 2500-by

d980 LgAamEo3o sOLYdIMdL. PPl s@Lgd o godi3obgdo bdodow gg® YbObggerymegb
09bsi3 3969B03 Mo sberm dmbomglsogg Lgdm@Bodobogeb oi3gol. dgbsdangdganos
olggbols  godm@obs, M3  gobamgl dmdsgogndo  Igydagdaos  Fo®ddmgowaobmm
Gmdganody 9989JH 900 354306001 ‘dgJdbols ‘dgloden gdamds Logndmbgerols
LoFobosomdpgame, 09gbosi ghmo Lobgmdol bmggerolsmgol[S]

33209359 ohggbs, @M oMog5]30600M 909  dBmoggdol gybogdbmsb dgws®gdom,
35J0bols 25dmygbgdbom Tglodergdgemo gobs Jomdgdols Logndmbgerom 0bgoizo®gdols
‘dgdodgds 62 %-om  [6]

35J(3065300 0mgamgds  oEsdosbol  3g39Mibowsb S, Enteritidis-oo  0bgoEo®gools
3M9396(300L  989JB WO @mbolidogdse, mydEs ol ggd 9bOYbggaymal g®obggems
39bgdoll  LOgm ©sigol o3 s396@0l dods@m.

35J30bs5G0s  To@mdmoagbls dbm@mme  ©sdsGgdom mmboldogdsls Salmonella-lswdo
dOmomg®do  0dgbyg@o  LEsGPLbol  aob@wolmgol, goblsgym@gdomn @maEs yybodo
dooenos Logndmbgansls aog®d3gagds (15%-bg dg@o) [7].

S. Enteritidis o S. Typhimurium-ol  Lg@m@odgdol  (oboomdogy  god3obsiools
aodmygbgds, Gmama i hobl 5330090L  33903bol 0bFgMbogry@o  odobdydgdols
©mbgl, Goboi3 oo 360dgbgammds gbodgds ssdosbol xobd®mgermdolsmgols [8].

d9LB 9O Yo godi0bsi0ol gbfogaol dgwgagdds Logndmbgensls Lofobso@dwgamo
Fofoangddo ohggbs, @md gompwosh [ofoegddo m@smayd  godioboioslt  oJab
2obloggm@gdgemo 360dgbgenmds 939dB @0 039b9@0 3sbygbol gobgomsmgdsdo, mydis
5B gM0l @AM 9bs goMoMmgdbogl 3 o 7 ggodol sbsgol d@mogrg®do [9].

bm09M0 gg30m3ga Jggq9obsdo (sgbE®Mos, dgamaos, higbgmo, ag®dsbos s bydgmo)
33993bdogdgeo  Jomdgdol  godi3obsiEos ool Lagogrogdygem, @oy  J3gybgddo ol
0533909 os s Mg3mdghodgdygmo (dymas®gmo, dgaaos, 3goddmbo, gl@mbgmo,
Lboy@obpgmo, Lodg@dbgmo, o@owos, @s@gos, o@dgs, bopg@asbogdo, 3mambgymo,
30O yomos, @gdobgmo, Lermgsggmo, Lenmggbos, gldsbgmo o  gog®mosbgdyano
bodggm), begm bmgoghm Jggysbsdo go oz@dsgnygaos.
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(EC) Ne 1177/200623 ¢ gae00396@ 0L msbsbdsw S. Enteritidis (oboowmdmgy godiobsios
9bs  hoBodegl, 33903blrgdge  Jomdgddo, GOmEglsi dJmbo@m@obyols dgogygdom
Loendmbgaosls gogdigagds  10%-bg  dg@o0s (wobos, gobgmo, dgggmo s 0@ sbeos)
[7].

Ldo@ol o dobo gmagygdol dogd hoGo®gdyeds 3gangzol dgwgagdds shggbs, @I
‘Joendmbgangos-l 3mbB@meo ool [o®@dmgdsTo sy gdgmos >  Lowpgoy
m®9dol goJ3oboios dgxslgdyemo odbs, dmam® i3 @m@gddo Salmonella Typhimurium-
ol 303039 gdols dgdiEomgdol LEMsAgy0s [10].

5b@0dom@0gzgdol dodsdom MgboliGgb@gmo Salmonella, Gmam®3 bosgdnby.

SbB0domA 03960l 3bmggems bogggddo 20dmygbgdsd aobsdo®mds sbFodom@oizgdols
dododm  @gbolRgb@ Yo  bembmbgdol  o@dm3gbgds, @mIamgdoi  dgladargdganos
2o05939L 5©sdosbl Logggdo xokgol abom (11).

Lyy@Lomolidog®o 350009690 dogMmmmGasbobdgdols, d.9. Logndmbgeosls,
5bBodom@oggdolowdo da®omds Fomdmowy9bls Lg&ombeyyen 3o gdsls
Lobmgomgd@ogo xobddmgarmdolomgol. ymggefaoydsw 1 200 000 Logrdmbgermbols
‘dgdmbgggoesb 100 000 Tdgdmbgggs  SbBodomE0ggdol  dododom  @gboliBgbdyero
Loendmbgarols d@odgdomss sdm§g9yao.

dOsgoo  33e0 9300 oL YOEgds 3bmggey@o [o®dmdmdol Ly@lLsmols @meno
I BodgbobRgb@yemo  Logrdmbgansl  Lg®mgodgdols  gogdgergdsdo.  ofgwsb
20dm3d0bo®y, 5730 gdgeros od 3smmygbols s dol Lofobssmdwgame 4sdmygbgdbyano
30930053930l Igedogo  3mbGGmero dmge 339000 xodgdo. IMogogds  Jggyobod
530dogs  3bmggams  Logggddo obB0odom@oggdol, @mam® 3 ©@obsds@ol  asdmygbgds
> 5G9l @mbolidogdgdl, @mIgemoi dged3o®gdl  Logndmbgemols aog@(3ge0gdsls
byy@bomndo (12).

bogdensbegddo, 1972-1974 ¢.(. 50 000 Logndmbgerols obmans@gdol godmzwsd,
Amdgeoi  aodmygmgogo  odbs  Lbgoolbgs Fysdmgdowasb (s@sdosbo, 3bmggargdo,
3bmggeg@o Fo@dmdmools 3@mey]@gdo, bgosdodmyamo Fymgdo s bb.), sd3ooaobols,
Jeom@53x9603ma@ols, 3obsdoobols s @GgB®sEogerobols dodo®on dg@dbmdganmdsby,
ohggbs, ™3 AgboliGgb@mds o3 3Mg3oMo@gdosb dobodyd gOmols dododm dgmygmdws
39.2%- ob  45.6%-dwg (13).

Salmonella enterica-l  Lobgmdsdo  5bGodom@0g3mM9bolBgbBmdols  as3M 390 gosdo
d60dgbgermgob  @meols  modsdmdl  AgbolBgbdmdol  2g9bgdol  3m@0bmbEs@y@o
053935, gl 2g9bgdo  dgbsdangdgemos s@LYdMd©bgh bo]BgMool 3ensbdowgdls @
JOmdemlmdsJo.

3eosbdogdom 396900l aoeogds  MgboliGgbBmdol  sdmi3gbgdols  gR@M™
989J6 900  Jgmmpos s bdodse  Jodobs@gmdl  gOmEOmyYme  Modgbody
@9bolBgbBmdols agbols  dmbsFomgmdbom [16]. AgbolFgbGmdol gowsgds bgds Lbgs
dBodgdbg o Lobgmdgdby [14].

S. Typhimurium (DT) 104 omgmgds d9e@o®93bobEgbdgemdol  byg@om by
3Omdgagdo dgbmggagmdsdo.  mogosb ogo asdmymygomo odbs wowo dGo@sbgmols
2090m05bgdyya  Lodgxrmdo s sSlmEodEgdmes dEmbboggdls s IJmbmyslE®oygero

3bmgge 9dmsb. >0bodbyano J9eGo@gboli@gbdgero ‘dBodds aodmo(gos
Loendmbgarmbols 5890 Jgdgd0, o3 o3 539bB0m ©sd0bd M oo bm@Eol s bo®gols
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30m©9]Bgdol  Jmbdo®gdol ¢iogdoMegdmes.  JOmImbemdgddo  s@dm3gbgdymo
@9bolR bY@ mbol d9dobobdgdo gobsdodmdgdgb dBsdgools dpa®omdsl 5 s dg@o
SbBodom@ogzols dodoGm, (sd30(30e0060, Jerm@sdg9bo3meno, Qe 9bo oo,
LE®g3@™Io0bo,  Lymmambsdowo,  FgMsE0ger0bo), o3 9dbgagdl  35mmy 9bmsb
d@dmaosls [15].

M5B 0gmoEyg®o  Logdmbgemmbol  gBm@Jobgermbgdols dods@mn @gboliGgbBmds
Foddmoagbls aoblognmn@gdyga 3@mdegdsls, Msdogbswsi InbOEoagdbdo 0bgsboy®o
Logdmbgermbols d39@bosenmdolomgol godmoygbgds gl 3Mg3s@s@o.

BOMOJobgermbgdolodo GgboliBgbBmds 9353000 gds -0l poMsbgdols  (gyrA
©> gyrB) s Go3mobmdg@sbs IV-I dsgmwomgdgan 2969630 (OmAagdoi Fo®ddmowy 9b9b
BAMOJobganmbgbols  Lodobbgl  doJBgdoyga  YxOggddo) IOogambomn  IYES30goL,
Jobgenmbgdols dodo@mmn MgboliEgb@yammdols 4obdlsbrwgmgen  9dbgddo (QRDR) [15,16].

5bB0dom@oggdols  dods@mm  HgbolBgbBmdols d9d>60%b3d0 S. Typhimurium -ols
3039309630 5bg3g 9358900 gds gResJl B9ddmgdl.  dsdBgdools yomyg dgddb@msbols
3o géobs s dmeobisJo@owgdol  3gerogmgds b ybggarymal 0x@MI@mmJlsiobols
bogergd  ©ogMmggdols s Lagdmbgeoli @gbolRgb@mdsl sbBodom@ogzolswdo. gl
A93dmgdols deoemgo@Bmmgdo 360dgbgermgbo® b@osb (16-32-x9@) REM® Jobganmbgdols
dodo@m Logrdmbganol dgdbmdgammdsls  [15,17].

563 0d0mB03g60lL S @ g@bsBoggdo Losgmdmbgmsl Lsfobsswdwgame.

SbB0d0mE03900L  san@g@bo@oygmo  Ladyoagdgdol  asdmygbgds  0bggdiogdols
30939600l dobboom, OMam@3  oEsdosbgddo,  slggg  Lobmgem-Lsdgy®bgm
3bmggen 9ddo, Fo®dmowagbl 5bGodom@Bogm®mgbol@gb@mdols Foboowdwgy gOmg@m
db0dgbgermgob mbolidogdsl.

30d0mE 03960, dog@mdyamo Fo@dmdmbdols 3m@Ebogo mAAs60bdgd0, Omam@gdoiss
B. Subtilis, Lactobacillus-ols ‘d@sdgdo, Saccharomyces wo Aspergillus oryzae bobosmogdosh
5bB0dog@mdyamo  mgoligdgdbom  3smmygbydo  dsdBg®ogdol  dods@m, dom  dm@ols
Salmonella spp-l  dods®m. Lactobacillus-oll  d@sdgdo  go@mm  godmygbgdsl  3mggol
dgbmggen gmdsdo [18,19,20].

30950303900 - 30950303900 [o@dmoagbgb bobTBo@{ymmgob Lygdl@®s@gdl,

Omdggboz PbOYbggmygmagh bofesgol Lolo®ggdam s o3ombdo sds@gdyano
30mdomA 03960l dog@maem@ols  dg@hgzoms  bO@SL [21]. 9L bobdo® [y gdo
Jo@omos 0739396 bofersgols 3@mdom@ogyeo dsdBg®ogdol bewol bEodymmomgodsl,
amam@oiss  Bifidobacterium o Lactobacillus [22]. 3@gdom@oggdo sbpgbgb sb30bdgemo
M®a560bdol 0d9by®o LolBgdol LEodymo®mgdsl ©o 533009596 30O Y 9bR Y mdols
bbgoolbgs RoJHmMgdL. 30960003900 533009696 350096990
dog3OmmO560bdgdol Jodog@gdols s 0bgobosls dsL3obdgano m@asbobdol bofensgols
g30mgerosyddo [23].

339650 g0 bsgthmgdo (Plant-Derived Compounds).

Lbyg@Lomolidog®o 300096940l Lofobsomdwgymo 0b@Egds d99bgd®ogo
‘dgbog@mgdols aodmygbgbdols dodo@m 0b@Gg@mglio. Ii3gbo@oli Lbgowslbgs bofomgdowsb
FomdmJdbogno s@mIs@yano gmgdbgmgdo  989JB@Obo 5056 Ly@Lomol dommagbgdols,
d.9. Logndmbgenols  Lofoboowdwgame  [24-26]. 90 g@bgmgdl o3l goblbgoggdyaro
3M33mbgb@gdo s dglodsdolow, 04gbgdgbh 3ommpgbgdol Lofobssmdwgame Mg
2oblbgoggdyan dgdobobdl. ofgosb 2odmdwobsdyg, 3 bogmgdol dods@m Ia@smdols
o>mdm39bgds  bogangd Logos®ogoms [27,28]. wowygboanos, ®md d39bs@gymo bog®mgdo,
OMAM@030s BOSbL-30bsdomegdowo (trans-cinnamaldehyde) wo gga96meo, 989G 9®0s
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Logdmbgeool  jo@mboboiools  Lofobso@dwgamo  3393bdogdger  ©s  dOmoag@ols
FVofoagddo [24,25].

©@3569@0  3g5ggdo - Lodyomm s dmgagxedgosbo 3bodmgobo  dgoggdo
bolosmEgdosh obGodsdBgdoygao Jdgogdoo Salmonella spp.-l  dododo.  @sdpgbsws

Lbodgogoem o dmgengxodgosbo  3bodmgsbo  dgoggdo 9989J6 900 3mJdgogdgb
Loendmbgaosls Fobsomdwgy s o@ sbegbgb yodymgom aogmgbsl dobsy® bmggmms

30 Y]Bogemdsby,  olbobo  Yglsdangdgenos  aodmygbgdyemo  odbgl,  @mamas
SbB0domA 0439000 S B g@bos@ oo Lodygoa gds ‘doboy® 3bmgger9ddo

SbBodom@Anggdobodo  dpa@swo Logdmbgerols (obsomdwgy Lod®dmanggansw. Liyge
9BO® d3ox30m begds, @M SbF0domE03go0lL Jodo@m Jpydsmds @hgds LgHom by

50O M gds© osberem dJmdsgogndo. od 3OMdagdol goslbak®gmow, FDA- 3 doowem
bod®Mg(g9emm  Lolbmgam-bodgy®dbgm  sbGodom@Boggdol  asdmygbgdols ‘dglobgd

oo yg0domgos,  Go3  Pgogdotrgds  Ige@  3gHa@obsdgm  3mbdemenls
SbB0domA 03960l 2odmygbgdoll  Iglobgd  mg@sdoygao  dobbgdolomgols Lo 339000

3odmygbgdow 3bmggan gdls S %®0bggen 9ddo. Lo@goiools Ladsbygbmgo,
2obbm® 09 ©gds 5bF0d0MBH03900L s g@bo@oymo bodgomgdgdols (3GMdomEozgdo,

309600303900, BoRAmdomBogz9d0 ©s bbg) GgbEodgds 5bB0domE03gdol  dJodo@m
@gbolR b Y  3ommygbgdby.  Sen@g@bs@oymmo  Lodyemgdgdo o  ybs  oymlb
A™Jbogydo s @ bws 2odmo{gomb domo bodhgbgbol og®mggds bo@ElLs s

33993bdo,  (3bmggmgdolbomgol  ¢bws  oyml  dobowgdo, bgaol  9bs  9Fymdobgb
Lobodggdem  dog@mazammaol  bOwpsbs s  dogbg  3smmygbgdols  0bsd@ogsosb.
5dobmobogyg, ymggenogg gl 9bos brgdmegl ao®gdmby godymgzgomo bgdmJdgogdols
2oM9dg s @53 Jnogo®os, Jomds godmygbgdsd 5@ 9bos asdmofgoml sbGodoz@mdyeno
@9bolBgb@mds d5]BgM0gdTo, dom Tm@ol Lobodygdenm bofesgy® dogmmaem@sdo
[29].

3bmggeg@o FoddmBmdol Ly®dlLomnBo Jogdmbgmmans-l @oljol  dobodobsools
0930396@5(30980

Salmonella-l bsbgardFogm mb@®Hmaol LB gmymxgobsmngols:

l.  wobdodgls Salmonella-  3mbo@m@obaols  0bGga®odgdbymo  gMmgbyeo
3Oma®sdols 999 dogg0e; 2. 2obbmdz0gmegls  Salmonella-  go3® 90 g0l
3MbGGMmano 29®dol  ©mbgby  (poblogymdgdom  gm@obggeols, omeol); 3.
230B5M0m30glL by Losmols dmbo@m@obyo  Labmasmgd@ogo 33900l mdogddgols ©s
Lo@gomm god@mdol ombgbg; 4. aod@mog@wgl Lolsobmg®m gmbd®mao gggas Lobols
3bmggery@o [o®dmdmdol 0d3m®Go@gdbyer Ly@lsmdo;

Salmonella-ls  >@dm969d0L s o309 gdol  abgool asblsbrg@olmgols s
@obggdol dgxolgoolbogols gobbm@dzogeogl: 1. 0330@FH0OJOYE 5 SEYOEMOA0Zgo
Foddmgdbyer  gbmggerg@o  (o®dmTdmdol  bydlomdo s @bmggerols  bogggddo,
Salmonella-ls  godmgeobgdolol, obmes@gdol LgHm@Bodgools ©oagbs, o3 53963 0L
dBodgools  gmengdiools dgddbs s dglodsdolo 0bgm®Is@oygeo Imboigdms dobols
RMAI0MGo; 2. godmgmgboeo 350my9bols dGodgdol ggbm@Bodgdol s domo bomgbsy®o
398900 gdoll  oagbs, o  domo  godyegbBy®mdoll s  aodgdml  dododm
390LolEgbG Permdols  gJobobdgdols  goblobwgds; 3. Lydlomowsb ©s  sesdosbols
Logndmbganmbols  dgdmbggggdomsb  godmymagoano  Salmonella-l  obmens@gdols
dJo@gigeyg@o  GHod3oMgds, o s@bodbymo  ommpgbols  3m3yansz09@-2969@ 0390

LEAOYJBHOgdolL, dolbo  ggmeyaoyg®o  ©obsdogol s 2969303900 039696000
dorgn g39e09@-2969G 03900 dgdobobdgdols asoblobwgms;
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Salmonella-l  sb6@odom@Bogzgdol  dods®m  Mgbolgbdyamdols  aobgomsmgdols
30Md@agdolomsb  ogogdodgdom  dgbfsgamogn  0dbsl,  @Omgmei  3bmggeyg®o
Foddmdmdoll  Ly@lbosmols 3odggans  Fo®dmgdsdo, obg Lodmdbdo@gbanm  dobo®dby
2obmoglgdygan  Ly@bomls ©s  @bmggaols  Logggddo  aodmgegbogno  Salmonella-1s

dBodgdol  @gbobEgbRYmds s @OgbolGgb@yermdol  Ime g3 g®-969&039®0
d9d560bdgdo, Lodobby SbEodomB03gdol dodo®m; sbGodom@Eoggdol  sen@g@bs@oyano
Lo'dygoagdol 2odmygbgds doboy®  (3bmggangddo S>bBodom@ozgdoliowdo do@o©o0

Loendmbgerols Fobsomdwgy Lad@dmanggans.

259myggbgd 7m0 0@ gosGY@S:

1. Winy Messens, Luis Vivas-Alegre, Saghir Bashir, Giusi Amore, Pablo Romero-Barrios, and Marta
Hugas- Estimating the Public Health Impact of Setting Targets at the European Level for the
Reduction of Zoonotic Salmonella in Certain Poultry Populations, Int J Environ Res Public Health.
2013 Oct; 10(10): 4836—-4850;

2. Risk assessments of Salmonella in eggs and broiler chickens-World Health Organization Food and
Agriculture Organization of the United Nations,2002;

3. Hald, T., Wingstrand, A., Pires, S. M., Vieira, A., Coutinho Calado Domingues, A. R., Lundsby, K.
L., ... Thrane, C. (2012). Assessment of the human-health impact of Salmonella in animal feed.
Danmarks Tekniske Universitet (DTU);

4. The European Union summary report on trends and sources of zoonoses, zoonotic agents and food-
borne outbreaks in, 2017, EFSA Journal 2018;16(12):5500);

5. Bhoj R - Salmonella Vaccines for Animals and Birds and Their Future Perspective, Indian Veterinary
Research Institute, Vaccine Journal 2(1):100-112 - August 2009;

6. Berghaus RD, Thayer SG, Maurer JJ and Hofacre CL, 2011. Effect of vaccinating breeder chickens
with a killed Salmonella vaccine on Salmonella prevalences and loads in breeder and broiler chicken
flocks. Journal of Food Protection, 74, 727-734.);

7. Scientific Opinion on the public health risks of table eggs due to deterioration and development of
pathogens, , EFSA Journal 2014;12(7);

8. Davies R and Breslin M, 2004. Observations on Salmonella contamination of eggs from infected
commercial laying flocks where vaccination for Salmonella enterica serovar Enteritidis had been
used. Avian Pathology, 33, 133-144;

9. Methner U. Immunisation of chickens with live Salmonella vaccines - Role of booster vaccination.
Vaccine. 2018 May 17;36(21):2973-2977. doi:10.1016/j.vaccine.2018.04.041. Epub 2018 Apr 22
10.Smith RP, Andres V, Martelli F, Gosling B, Marco-Jimenez F, Vaughan K,Tchorzewska M, Davies
R. Maternal vaccination as a Salmonella Typhimurium reduction strategy on pig farms. J Appl
Microbiol. 2018 Jan;124(1):274-285. doi: 10.1111/jam.13609. Epub 2017 Nov 27. PubMed PMID:

29024207.

11.Ciara Walsh, Seamus Fanning; Antimicrobial Resistance in Foodborne Pathogens - A Cause for
Concern? Journal Current Drug Targets,Vol, 9, Issue 9, 2008;

12.Freitas Neto OC de; Penha Filho RAC; Barrow P; Berchieri Junior A; Sources of human non-typhoid
salmonellosis: a review, Brazilian Journal of Poultry Science, vol.12 no.1 Campinas Jan./Mar. 2010,
http://dx.doi.org/10.1590/S1516-635X2010000100001

13.Voogd CE, van Leeuwen WJ, Guinée PA, Manten A, Valkenburg JJ. Incidence of resistance to
ampicillin, chloramphenicol, kanamycin and tetracycline among Salmonella species isolated in the
Netherlands in 1972, 1973 and 1974. Antonie van Leeuwenhoek 1977; 43(3-4):269-281;

14.Domingues, S.; da Silva, G.J.; Nielsen, K.M. Integrons: Vehicles and pathways for horizontal
dissemination in bacteria. Mob. Genet. Elements. 2012, 2, 211-223,;

15.Velge, P.; Cloeckaert, A.; Barrow, P. Emergence of Salmonella epidemics: The problems related to
Salmonella enterica serotype Enteritidis and multiple antibiotic resistance in other major serotypes.
Vet. Res. 2005, 36, 267-288;

36


https://www.ncbi.nlm.nih.gov/pubmed/?term=Messens%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24157508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vivas-Alegre%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24157508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bashir%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24157508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amore%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24157508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romero-Barrios%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24157508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hugas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24157508
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hugas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24157508
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3823339/
javascript:ShowAffiliation('0','2')
javascript:ShowAffiliation('1','2')
http://www.scielo.br/scielo.php?script=sci_serial&pid=1516-635X&lng=en&nrm=iso
http://dx.doi.org/10.1590/S1516-635X2010000100001

16.Griggs, D.J.; Gensberg, K.; Piddock, L.J. Mutations in gyrA gene of quinolone-resistant Salmonella
serotypes isolated from humans and animals. Antimicrob. Agents Chemother. 1996, 40, 1009-1013;

17.Giraud, E.; Cloeckaert, A.; Kerboeuf, D.; Chaslus-Dancla, E. Evidence for active efflux as the
primary mechanism of resistance to ciprofloxacin in Salmonella enterica serovar Typhimurium.
Antimicrob. Agents Chemother. 2000, 44, 1223-1228;

18.Tellez,G.;Pixley,C.;Wolfenden,R.E.;Layton,S.L.;Hargis,B.M.Probiotics/directfedmicrobialsforSalm
onella control in poultry. Food Res. Int. 2012, 45, 628-633;

19.Chambers, J.R.; Gong, J. The intestinal microbiota and its modulation for Salmonella control in
chickens. Food Res. Int. 2011, 44, 3149-3159;

20.0Ohya, T.; Marubashi, T.; Ito, H. Significance of fecal volatile fatty acids in shedding of Escherichia
coli 0157 from calves: Experimental infection and preliminary use of a probiotic product. J. Vet.
Med. Sci. 2000, 62, 1151-1155;

21.Patel, S.; Goyal, A. The current trends and future perspectives of prebiotics research: A review.
Biotech 2012, 2, 115-125;

22.Blaut, M. Relationship of prebiotics and food to intestinal microflora. Eur. J.Nutr. 2002, 41, 1-16;

23.Tran, T.H.T.; Everaert, N.; Bindelle, J. Review on the effects of potential prebiotics on controlling
intestinal enteropathogens Salmonella and Escherichia coli in pig production. J. Anim. Physiol.
Anim. Nutr. 2016, 102, 17-32.;

24.Kollanoor-Johny, A.; Mattson, T.; Baskaran, S.A.; Amalaradjou, M.A.R.; Babapoor, S.; March, B.;
Valipe, S.; Darre, M.; Hoagland, T.; Schreiber, D.; et al. Reduction of Salmonellaenterica serovar
Enteritidis colonization in 20-day-old broiler chickens by the plant-derived compounds trans-
cinnamaldehyde and eugenol. Appl. Environ. Microbiol. 2012, 78, 2981-2987.

25.Kollanoor-Johny, A.; Upadhyay, A.; Baskaran, S.A.; Upadhyaya, |.; Mooyottu, S.; Mishra, N.; Darre,
M.J.; Khan, M.1.; Donoghue, A.M.; Donoghue, D.J.; et al. Effect of therapeutic supplementation of
the plant compounds trans-cinnamaldehyde and eugenol on Salmonella enterica serovar Enteritidis
colonization in market-age broiler chickens. J. Appl. Poult. Res. 2012, 21, 816-822.

26.Surendran Nair, M.; Lau, P.; Belskie, K.; Fancher, S.; Chen, C.-H.; Karumathil, D.P.; Yin, H.-B.;
Liu, Y.; Ma, F.; Upadhyaya, I.; et al. Potentiating the heat inactivation of Escherichia coli O157:H7
in ground beef patties by natural antimicrobials. Front. Microbiol. 2016, 7, 15.

27.Venkitanarayanan, K.; Kollanoor-Johny, A.; Darre, M.J.; Donoghue, A.M.; Donoghue, D.J. Use of
plant-derived antimicrobials for improving the safety of poultry products. Poult. Sci. 2013, 92, 493—
501.

28.Surendran-Nair, M.; Upadhyaya, I.; Amalaradjou, M.A.R.; Venkitanarayanan, K. Antimicrobial food
additives and disinfectants. In Foodborne Pathogens and Antibiotic Resistance; John Wiley & Sons,
Inc.: Hoboken, NJ, USA, 2017; pp. 275-301. ISBN 9781119139188.

29.Cheng,G.;Hao,H.; Xie,S.;Wang,X.;Dai,M.;Huang,L.;Yuan,Z.Antibioticalternatives:
Thesubstitutionof antibiotics in animal husbandry? Front. Microbiol. 2014;

RISK OF SALMONELLA PREVALENCE AND RECOMMENDATIONS FOR ITS
REDUCTION IN FOOD OF ANIMAL ORIGIN
Leila Tabatadze, Tamar Chkhikvishvili, Saba Kobakhidze, Ekaterine Gabashvi,
Mamuka Kotetishvili,

Scientific-Research Center of Agriculture, Thilisi,Georgia;
E-mail: leila.tabatadze@srca.gov.ge; tamunachkhikvishvili@gmail.com;
sabakobakhidze@gmail.com; egabashvili@gmail.com; mamuka.kotetishvili@srca.gov.ge

Summary
The present article reviews: the main pathways of salmonellosis transmission; the
outcollbmes from the risk assessment study focusing on i) foodborne Salmonella infections and
determining food matrices of animal origin that are under risk of contamination by this agent, ii) risks
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associated particularly with the transmission of Salmonella strains being resistant to antibiotics, and
iii) the current status of vaccinations for prevention of Salmonella in poultry. Herein, we also analyze
and discuss the data obtained from the Food Safety State Program on occurrence of Salmonella in
food as well as the epidemiology of human salmonellosis in Georgia.

In recent years, high incidence of Salmonella has been reported in human infections in Georgia. The
contamination of food with Salmonella, on-farm-spread of this pathogen, and epidemiology of human
salmonellosis have been very poorly studied in Georgia, which makes extremely difficult to establish
links between the Salmonella occurrence in food and human salmonellosis cases in the country.

At this stage, there is no integrated national food safety program in Georgia that would provide us
with the information on Salmonella incidence and prevalence across the farm-to-table chain. Here,
we provide recommendations for the risk minimization of salmonellosis, aiming at expending and
advancing both scientific research and Food Safety state control measures in the country. These
recommendations include, but are not limited to, tracking the sources of Salmonella in farms,
initiating Salmonella molecular typing, establishing a national database
of Salmonella serotypes/strains, and expanding the Food Safety State Program with an in-
depth Salmonella monitoring component.

Key words: Salmonella, Risk Minimization, Food of Animal Origin, Resistance to Antibiotics,

Molecular Typing.

d. M30R0OLOL 3oLFBS00) doRRIST0  Ehrlichia spp. @00M6IR0 3536BINKRIdOL
30603IR5R0 965R0Db0O

9356 30390330¢0!, 19bx0d yMMsdzowo?, 9356 353565dg3,

939390069 L6505, BB 135300, 3OMOGE e bBsJY.
Wog@msBm@molm sbmizosios “390gm0bs@gdo Lobwg@gdl ao0gdg - 3oggolos”,
0000L0, Loom39wM;

5545603900 mb Legerol 3gm@Hbgmdol 393609609050 53509d0s, MBOEOLO, LoJsMNZgeEM;
odo0r3900mb 55600 MbogzgMLoEGYEH0, MBOEOLO, LoJsMM3gEM.

*03. 9960059300l ZoBoMmMmAool 0bLEHOEH™ME0, 1Md0EOLO, Lo mzgum.
E-mail:tsitskishvili.l@gmail.com; t.kurashvili@agruni.edu.ge.

M9Hody

Logo®mzggermdo gMeobom®Bol (aodmdfjggzo s39bGo: E. canis, E. chaffeensis, E.
Ewingii) 360m0dgds 56 sMoL 1530500Ls© dgbfiogaroo. {egdol dsdogbg 96 bgdms
LYOOMDBMWO YOI PIIOL o5b30egds 553500 JO0L A5TM3Egbol, F3MMbIETMdOLS
369396300l 363 9d0Lsd0, oYL ol gsbobowgdms MHMymemE Lods@mgzgwmbogol
00300000 553500905, bmwm ghHmgme 990mbgz9390L  35300609d©bI6 MmamGE Lbgs
930946900096  F90mEHsbowl.  ®golsmzol  Bomgeros MM, J3qgbol  ggmaMogowmwo
900905M9Md, 30ddGHIMO S MHIX0IRMOO 530190990 9d60, oMTMoEYIbL W35 JOOL
3936M(39¢930LSMZ0L 0EYSIEXME Q5MgIMU.
doBsbo: 3390935 B0Bbs© O0LBbO3ES MBOEIOLOL FslidEHSd0m, dogddo, gMEobombols
(390md(3930 o9b®0: E. canis, E. chaffeensis, E. Ewingil) ©50mbmwo 253039¢q00L

d9LPogamsbs.
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©3336s: 3309350 B396s, OHMI MdoEOLO [oMmIMogbl 96539000l0TgEM MYROMbL
do®engddo 9MobomBol go3M3gwgdols AbGmog.

3m3ams3ool  33g3s o obsobo. x3sMgobo  LgdgomMo  33w930
9ODNLOBIHMH0560 COBI0Bom BBt Mdooldo dmddgw 3939MH0bsGIe 3eobozgddo

@5 (3bM39wms  353d9LoRMIdd0. 33193530 RGO  3BM3Z9EgdOL 3330900
396MB9g35  2360LsBOZMS  LEGMoGHO0R0EMYdMo  Jgdmbggzomo  FgMbg3ol  Log3wydzgenby

LEHMGS  39BoLIBOZMS  bMmggems  dbd30L,  Ugglol, xodol, bobdmzerg  Fobsbffo®o
X963 gmdol  Fgxnolgdolbs s 3gMYMOBoo  (MS0Mmbmo)  FoMImIogermdol
dobgzom).

5Q000BY 2500331935, EOdMMIGHMMOmo 60dmdgdol TgMBgzols s dmboggdoms
392003000l 3MMEIEMMYd0. ym3gwo 1533w 930 3bBM39wol Jglobgd dmbsggdms dsBsdo
399939600 0dbgds d90ga0 0683mMHTs3z0s: 1) bmgguol 0bogomsemMo bmdgmo; 2)
51530: 9B BMs (< 2 Fgar0), sboErgsBOMS BOLOYOo (2 — 6 {Hgero); BOLEOOo (>
6 §9o); 3) bdgbo (FsdOMBdO0MO, FEIPOMBIOMO); 4) X0380; 5) 9MAMB0MEO [oMBMTMds
(939960l @5 M9ga0mbols sLbgwgds); 6) Dmaso Tgxsligds (3sd0GHMLo) (Fodbsdo,
Lodmoem, dbwydsbo).

33930l 89000q035.
30633060 5 LYMHMEMYR0IOHO GHILBY0. Lolberols bodmTgdo JgaMmgzs MdOWOLOL

Lbgo@olibgs M9a0mbgddo MgaoLEBMm0MYdMWOo MMYMOE X 0™ 515939 X005b0 AW gd0IH.
Lolbarol d9aMm3w9ds bgdms HobsdbMol 39b0sb (Vena cephalica) (5 8¢») oo 0bsbgdms
936303931 bEBH0 9000 gb0s30bEHIBHM39HGHOL (EDTA) 959mygbdom, d9dymddo

AOMHIOMOS LYOMEMAO0YEO.

090mbmxzgMIgbdmeo 330930 BIBHIO®S  LiMoxo  03MbmBoy®mssool  Galdgdol
39O 300 30033 gJ@o VetScan Canine Rapid Ehrlichia Test Kit os IDEXX SNAP 4Dx Plus
[1-2] 258myg9bg000. IGsGTo 306399 0MJdS0 GOEPObosms 56E0RgbOL odmbogwrgbs.

390093000 5 563¢oBo.
3b™390gd0oL  godm3zeg3zs  sofiym 27.02.2019 s aMIgergdmes  27.03.2020

Bomgmom. 339e53580 b0 0ym 3bM39wms IMboGMM0baol Losggmb@mb, dowmlogs®
353905 530958350 S MMbo (odyz560 393HIM0BIOMEO 30bo3s.

53 396MH0mOolL 256853 mdsd0  08MbMRIMIG6EHIO  8gNMEOm  MOOEOLOL  F5T SO0
39933 g 0dbs 94 3bmgzgaro, 599wsb 26 (27.6%) 3bM39eds 5B3965 Id0mO M95J30s,
3o dmGob 6 (6.4%) (bm3zgEds 35MOWIWNMOE  FodMogzobs  OPYIOMO  B1Yod300
5653w sBAMDBY. (ob. gbMHowo #1.)

000¢olols G50mbgddo gHEobomBom 935¢gdMEo
3b™39¢gd0l g50bsfoggds

gbeogro 1.
3°9m33emgmamo | godm3zmgboma | 3653MaBIMBoo | godzemgboamo
3bm3ggdols 370006393700l | goMmmangdyama | 39dnb3y3300L

Mmoombo Mmomegbmods Mmomegbmds 930mb333700 %
8msbo 7 3 1 42.8
©0EYNO] 4 1 1 25
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3939 9 3 0 334
abobo 6 3 0 50
3MHabalin 3 2 0 66.7
0015)80bcoo 0 0 0 0
bodomog3n 5 2 0 40
LodMosm 19 2 1 10.6
LoBgmmMo 37 10 3 27.1
Ayoymyomo 4 0 0 0
Ly 94 26 6 27.6

p-value for Fisher Exact test is p=0.22

3990306, MHMI ©53500900L Y39wsbg dowswo 35B396909w0 6oL 3GHsbolols
50mbdo, 439wy 3900bs0dgm Mo0mbl 3o FoMdmoygbl dmsfdobos s BMwMMgm,

Boo3 96  go8m3wgbows  ©s935@YOOL  sOE3gOmMO  F9dmbgg3s. Jorgdmwo Jgggdol
309995¢MH0 135¢b5B0BMYdOLMZ0L obowgm Gy3s (LwmE.1).
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° 125 25 = wies E

L L )

L. 1. 09d0olols Ms0mbgddo gsdmgagboeo gherobombBol 8530b393900L 3GmEgbdwmaro
390365 ffoangds

sl53360.
3309350 9B396s O3 ®doolo  [oMmImoEygdL  56939000bs0dgEMm  MgR0ombL

do©9080 9MOoboMmBOL gog3MiEgergdols IbM03Z, s MHMA SOLYIMBL 30O Yds 33¢0g30L
090pamdo  2oaMdggdol, GMAMm®E Md0wolol dsbd@sdom slggg Lods@mgzgwml Lbgs
6920mb9gddo. 939  AdLOMZOEoLHobgdgEos  ghHobombol,  MmamOE  5350Mdol
BmbmBMMH0 bsbosmo, M3 Fowbsbo@ HoMmBmoygbl Goligl Mdowoliols dmbsbargmdsdo
553500900l 35639690 gdols  dmdsBHgdol  dbG03. dobgszs©  33eg30L  dgomeols
(00MbMmRqMI9bE o, VetScan Canine Rapid Ehrlichia Test Kit oo IDEXX SNAP 4Dx Plus),
Lo0dgmmdoLs, (LgbLbo@oMMmds 97.1% (94.0%-98.8%), L3gzon0MEOM™Mds 95.3% (92.7%—
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97.2%)) [1-2] 5990(30¢0gd5 309358600 LoEOsRBMLE03M TgNMEO 3530 d0MIMEG399IHO
399M33093900L Bo®omgs, Mo3 Lodmoqdsll dma3;39dlL, 3bmggye M9BIM39s6M9dd0 o6
39JAHMM9080 259mygbgdmer 0dbgl b3gE30RB0IMO 3MEW0TYMHSBS KoFFME BowobBy (PCR)
5336900 Ehrlichia spp._md 3009693032960 s65¢00®Bo, dmeg329m)©Ho 330093900
dmbs(39990Dg  ©oYMbMdOm  s0aml  FormygbgBHolzmdo by, [3]  gosbogroBgl
9309309960 353006900 BodosGmzgwmdo s Bbgs J3994bgddo dsdmymao 93sdgdl dmGmol.

3590Ygb9gdMEo o@IMSGHNIMS.

1. Performance of the Abaxis VetScan, Canine Ehrlichia Rapid Test. Steven Levy, VMD,
Andrew J. Rosenfeld, DVM ABVP. www.abaxis.com/veterinary;

2. IDEXX SNAP® 4Dx® Plus Test provides sensitive and specific detection of tick-borne
diseases. https://www.idexx.se/files/abaxis-anaplasma-accuracy-white-paper.pdf

3. Molecular and Serologic Detection of Ehrlichia spp. In Endangered Brazilian Wild Captive
Felids. Author(s): M. R. André, C. H. Adania, R. Z. Machado, S. M. Allegretti, P. A. N,
Felippe, K. F. Silva, and A. C. H. Nakaghi. Source: Journal of Wildlife Diseases, 46(3):1017-
1023.

FIRST ANALYSIS OF DOG DISEASE EHRLICHIA SPP. IN TBILISI.
L. Tsitskishvili, T. Kurasvili, 1. Makaradze, E. Sanaia, Z. Samadashvili, G. Glunchidze
E-mail:tsitskishvili.J@gmail.com; t.kurashvili@agruni.edu.ge;

Summary

The problem of Ehrlichiosis has not been studied sufficiently in Georgia. Before recently
serious attention has not been drown to the problem of revealing, treating and preventing the
disease, since Ehrlichiosis was considered as rare disease for the country and only few cases could
be connected to the import from subtropical and tropical countries. That’s evident for today,
climate and relief features of Georgia highly promote to the prevalence of the disease among the
country.
Goal: The main goal of this project is to study the regional distribution of Ehrlichiosis (causative
agent: E. canis, E. chaffeensis, E. Ewingii and other concurrent Ehrlichia species in animal
reservoirs) among canine population in Tbilisi.

Conclusion: The study showed that Tbilisi is an unreliable region in terms of the spread of
Ehrlichiosis in dogs.
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dOmIgAol g gbolsl godmygbgdamos 2020 Famol 1 dsobsdpg S@OLgdgmo
153936090 @0 gOSGPYHDS ©S> 06¢90bgGoc JoEgdymo 0bgxgm@ds30s.

Bggb 939009 Mg  Bmagzgnbom  jodmbsgodglgmo  0bggdsogdol
253039 gd5bg (3bmggegdBo, Boom  Spddgdgme  30dyuLgdby,  Lod3Gm3gdby,
0536mbE035bg s LoFobss@dpgam @mbolidogdgdby.

Fo@dmygboao dobsas LsBgomgdsl Jolzgdl ggdg@obsd b3gosmolBgdl s
506390 gbgdagm 30093L dJoo@ml EEgdpg S@OLYdgmO 0bxm@IS30s 53 L>ToT guM gLty

©> 3ol 0gd gdImTggnm 53509890y (3bmgge gddo.
30mIPas Ygldnmgdgmos Lydbsmol ghmgbamo Losygbdml dbsowskg@on.

While working on the brochure we used some scientific information from the web and
published literature until May 1, 2020.

We tried to discuss about the spread of corona virus infections among animals, about virus
initial sources, symptoms, diagnostics and preventing measures.

Presented documents will enable veterinary specialists and other interested people to receive
relevant information about this dangerous virus and various diseases caused by them in
animals.

The brochure is created with the support of Georgian National Food Agency.

Sg@ ™A gdo:
09ba0%b gu®sdgomo, 39Hgmobs@ools dg360g@gdosms wmJGme, 3Gmyglmo,
Lbogotmgganml Lmgenols 3g9@bgmdbdols dgbog@gdoms ogo@gdools sjgo0gdogembo.

9356 (30(3J0dgoe0, 393 gH0bsdo, domamaool dg3bogHgdsms mJGm@o,
Log@msdm@molie sbmzosigos “ggBg@obs®gdo Lobwgmgdl ao®gdy - goggobos”,

30 9bogb@o.

Authors:
Tengiz Kurashvili, DVM, Doctor of Veterinary Sciences, Professor,
Academician of the Georgian Academy of Agricultural Sciences.

Levan Tsitskishvili, DVM, Doctor of Biological Sciences,
President of International Association "Veterinarians Sans Borders - Caucasus".

@905]@ma0:

g xS dogsgdodg - Hgdbogol dgsbogdgdoms wmJBmmo, 3GMBgLmEA, Lods@mnggmmls
bogaol dgyg@abgmdols dg360g@gdoms s3o@gdools ogoegdogmbo, sgogdoyeo

9350 F>dgb@ols yu®mbo.

L33 Sgogd00L godmI39dmMds ,,oaG™ .
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300Mbsgodglo

3OOmbsgod Lo (@osm. Coronaviridae) s@oli godylgdol mxsbo, G™mIgmoi Imoizogl
@63 - 93339800 godYLgdol 40 Lobgmodsb.

3MOMbsgodyligdo, OmIe gdo3 5535009096 >5d0sbl © 3bmggegdls
2090005690990 5M05b mmb Jggmxsbdo.

50053056980 gl 0GP 0@gdl dgBs  Jggmxobol  gm®mbsgo@ylgdo, Lbgo
d99d93Fmgagools godylgdo (3o@o, dowero, mm®o, dbbgogrggbs 30@ydyzo s Ubbgo)
3ob939m3bgds  gm@mbogo@yligdols  sanggs Jggmxebl.  aods s gm@s
3O0OMb53009Lgb000 5350©9d05b RM0bggergdo s mggzbgdo.

300Mbs30M9Lgdo 5@ Moos JoMgdm FodBm@gdols Jodo@m. Jomo goddagmds
Logbol bgosdomby goblbgoggdygmos s ©odmjgoegdygmos go®gdml Bgddgsdy®stby
5 396056m5by. 22°C Bgd3g@o@d @by s 65 % Hgbosbmdsby Jomsamol bgoadomby

3009Lo dengdl 3 Lo, gyaol d5bgbm@Bgdoby 4 g, bgbg o GobloEdgeby 2 ©my,
do{obg 4 ey, dgBombg s 3eslRdolbby 7 mg. bowsdol dows Ogbg 7 g, goty
dH9bg g0 7 0mgby dgBbobl.

30OMbsgo@ylo  LEsdo@y@os ©sdsgro  Bgddgas@yydols 3o@mdgddo. ol 2 Fgero
dengdl -20°C -bg. 4°C -byg 2530905 30O 9LL Logmabagl 9bodhybgdl 72 Lsswo.

sbhogn 3OOMbsgodyls (SARS-CoV-2) S05M9d9b 3OOMbsgodyl MERS
(obenmomdmbsgangmol  @gbdo@s@maygeo  Lobp®mdols  omddgdgerls),  @mIanols
Tyommesi omgangds oJengdo.

sbogno  gm@mbsgodglio sbggg Jbasglbos gm@mbsgodyl SARS-0l, Gmdgerdsz 2002
Vool hobgm@o aodmofgos s@odog@do 3b93dmbools 3dodg g3owgdos. go®oygomdgb, GmJ
30OMmbsgo®ylols 53 Godol Fyodms d@o3gdbgero dydydfmgedo — 3obaymenobo.

3@0mb53009Lol 353demgmds

gbogo 1.
3>®9dm 3993905860 3579698 gmgmeggols
AO®

dog®o 10-15°C 4 Losmo
390900 < 25°C 24 Bossmo
3bgo®ols 56°C 30 Fgomo
@ mgob0
Loonby 75°C 15 {900
bgawols 20-30°C <5 oo
bgps30®o
>Mo>Jbmgoayy@o 10-15°C < 8 {ymo
Oadboozo
boli ‘bges30®o 10-15°C 48 Losmo
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®3obols 10-15°C 24 Lossmo
bgps30Mo0

75% - <5 {ymo
S0 3M3ME00

G0l - <5 00
Sy K|

4993900
bbBoﬁ)abo

>0l 3bmdgdo, @M gm@Mmbogodyl SARS-I dgyderos ©oslgbosbml 3bmggengdols
@5dmgbodg Lobgmds @mam@o@iss: gbmBolgddo dogano, domano, ds0dybo, 3o@o o
deo®bgan gdo.

d93b0gmgdo  mgeosh, @M  sEsdosbgdolomgol  Lsdodos  3m@mbsgo@yligdol 7
Lobgmos:

1. HCOV - 229E;

HCOV — NL63;
HCOV - 0C43;
HCOV - HKU1,;
SARS - CoV-2;
MERS - CoV;
. SARS - CoV;

(3o D@0l COVID-19-0l  s>mddgdgero),  @mdergdoi  0f39396 ¥ 3039
AgL30MSAMOYE  oogoEgdol.  Fopa@ed gl Bodgdo  gm@mbsgo@dylobls,  @mam®3
Nobeo330L Log@msdm@obm m@Asbobsizos 03fygds o@ s@ol bododo ds@engdolasmgols,
350 900Lomgol, bobybgdolomgol ws bbgs dobsydo 3bmggangdolomgols.

sdog®mgmo© 5@Lgdmdgh Lbgs jm@mbogo®yglgdo, Gmdegdoi 0§39396 Ibmenme
Lbgowolbbgs  Lobgmdol bmggagdol  ©osgo@gdsl s boghomme o  sogo©gdgb
505d05bgd L.

30b-3062do  SARS-CoV-23m0mbsgodylo  sedmyhobgl  d303z0l  xo0dol  do@enls,
Omdgol 35G®Mbo ssgogdygmo ogm COVID-19-00.

Nooabkwh
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3M0Mbsg0GLgdol Lobgmdgdo ©s do@omswo dsb30bdmngdo

33oM0 Lobgmas S4@bodo 35b30bdgeno
@R yGmbsgodglo 1
H®56Ldoboy@o aolEOmgbdgao@ols godyglo TGEV ©OO0
3o60b 9b@gmoBol godylo FECV 30°
3o60b 06393090 3g@o@mbo@ols godylo FIPV 30
do@anols 3Ommbsgo®ylio CCoV do@ao
sangogedGmbsgodylo 2
BgOO9HoL gbBgHodol JOmbsgodyglo FRECV BIOOYHO
R9009HoL Lobgdydo 3membsgo®yglgdo FRSCV BIOOIHO
ool jodmbsgodylo MCoV Fogems
ssdnsbol ym@mbsgodglbo 229E HCoV-229E >s30560
sodosbols yom@Embsgodgbo NLE3 HCoV-NL63 >sd0sbo
Bobol gbydydo wos@ool gomylbo PEDV OO0
Qﬂ’ﬂéd”@mg"ﬁ”ﬁﬂlm I5GBEM@Jobgd@mo @sdg@gdol yeodembsgodmgbo Rh-BatCoV HKU2 @odyds
HKU2
Gg0mgao @sda@mgdol ym@mbsgodylbo 512/05 Sc-BatCoV 512 [SEERION
BEgrRGN0560 @ody@gd0l yodmbsgodmglol Mi-BatCoV 1 @adyds
8@ RG005b0 @5IgGg30l perdmbogodmgbo Mi-BatCoV HKU8 @odyds
HKU8
BgBogerebogodgbo 1
>©sdosbols gemdmbsgo@yglo OC43 HCoV-0C43 >©sdosbo
bodol gm@mbsgodygbo BCoV ALb.dJ.3009H Y30
do@aols GgldoMs@m@gmo jn@mbsgodylo CRCoV do@amo
3bgboli gm@mbsgodylo ECoV 3bgbo
Bobgools 3gdmpmyBobsiools PHEV @0A0
96Gagommdogmo@ols godglo
03830b 3oGmbsgodGgbyd0
»ogg30L 3g3o@Bo@dol godygbo MHV 5330
»s330L bosgnms@momsgbo@ols godylo SDAV 30000535
39553 BebsgoBbo 3089 BgblodGodmmygao bobodmdol
39m3f 3950 JedBmbsgodglydo
73539 GgL30MsEmGYmo Lobp®mdol godylo SARS-CoV 50530560
SARS ©s 35300 gdgeo do@EM@ Jolgd®o SARSr-Rh-BatCoV adgds
@od9@gd0l gm@mbsgodybo
s@odnsbol ym@mbsgomybo HKUL HCoV HKU1 50530560
do@arobdsggsmo (Rousettus) @odumgdols Ro-BaCoV HKU9 @odyds
JMEbsgod o HKU9
3B bgods (Tylonycteris) @ody@gdol Ty-BatCoV HKU4 [SEERION
JOGmbsgodmglo HKU4A
SGBggar 3 bgo@s (Pipistrellus()) @sdmmgdols Pi-BatCoV HKU5 @odyds
JMEmbsgodgbo HKUS
GG0639em0l gerdebsgodznligdo
06@39J309M0 d@MbJoBol go@ybo IBV Jomasdo
8983 9mGerbsgodzgbo 0bs@ols gm@mbsgodylio TuCoV 0bpsy@o
0ngmdo g9ds30ls (Beluga whale) 3e@mbsgodylo BWCoV SW1 390530

SW1

3b®ogro 2.

EEMOSEMM0Y0 3360939000 oAb, MM 3bmggeols Lobbeno 56 dgoiegws
SbBolbgyangdl 3o®mbogodylol Lofobsomdwgame, d5dob Gmeglsi godylols

sOlgomds bgodols s 30Mol @AYl @em®(mgsbgdby GglEodgdom ©o©ygbogno
0dbs.  3bmggmo  goJBoygdep  xobdBmgeo  ogm, dogbgosgs  odolbs oli dmggwe.
dmagosobgdom  ao0®yge, Mmd gl dJmbps 3Ebmggeol 17 Faols sbsgdo  (d3039d0L
Logm@baol Lodgomm boby@danogmds 3o 12-16 §ganos). s@bodbyamo ag30hg969dL, GmI
3bmggerols Loggwoeols 3o0bgbo Logo@oyome bobsbdygammds oym s s@s COVID-19.

46



>5©330560Lmgols b>ToTo gBA™bsgoBLgdols
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HCoV-KLE3
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doygbgoogo sdobs, 9305060l Jmog®mdsd dognggg ogMdogs hobgmowsb ‘dobsy@o
(do@ano, 3o@°) o godgymo 3bmggegbdols dgdmygebs.

9305060l d0ogAmds SeEdsm ©ogYOLbM 0bgm@dszosl 3mby-3mbyowsb, MmIganoi
bogamol dg9®mbgmdols LodobolE®mma aosg®Egems, GMmd jo@mbsgo®ylo SARS-CoV-2

‘dgodengds o535 gdYeo  >Esdosbosb  gosgoegl  do@egdby o bbgs  ‘doboy®

gbmggergdbg. o3 Jobobdgdol  Logydggenbg  dgdyndoggdyeros 3bmggegdmsb
dm3dg@mdols §glo.

3bmdo@os, MMI Eosgogdygmo gMobggemols bodEol Jowgdomn  ssdosbo  sgew
aobws  g@obggaol a®Modom, @@l bm@Eol dowgdom — oGOl a®odom, o3
‘dgdmbgggodoi swsdosbo COVID-19-000 Gmpam® 3 go®oyomdgb sgo aobos @ady@dols
bo®3ol «wgeozo@gbgdoly dJomgdols dgogyow.

960005, MM >Esdosbol sbogno Loboggwomm godybols — jo@mbsgodylol
Tgomml  Foddmoagbgb hobgmdo, Jognsd 9dsbdo s@Lgdyeo @bmggems dobo®do
aologowo  asdmygsboaro: g®obggergdo, dmEgdgdo s  gabm@ogy®o  3bmggengdo
(33980960, @sdyY@gdo s bbgs). dog®sd dompsb Omdgano, Ladmmmme ©sagboao o6
stol. ol dgodangds ogml  doboy@o, ao@gyeo b dmTBobsy@gdbyaro  (3bmggergdo,
OmIganoi gl 0gb@oxoEo®gdymo 5@ s@ob.

5Jgob 253mIwobsdyg, x5bIMmgamdol Jbmgmom m@ysbobsiEool @g3m3gbwsizoom
9bs  gg@omon  3bmggegdmsb JoMsdo® s bdod  jmbRsdBl. syEoegdemdols
‘dgdmbgggodo 9bws ©@og03gom d0Mso dogogbol Jmmbmgbgdo.

‘doboy® (3bmggangdl goohbosm msgosbmo 13gxn0R059M0 >@ddg®ga gdo, Gmdagdoz
o>adosbolbomgols Lododo o@ os@obs.

47



SARS - g3o@gdos 2002 - 2003 FangdTo

Suved En
ai
Eerrmany
: unted Kingdor g © Fussi e
Canida S el ' [1g)
SE7i43) " S Leeland o
d i Ireland —= o o T Fowih Karea
Pl ’ Rlanawlia et
- -'-- .\-.- - .-.I .-II
Lnitag States Framiu v Rarmaria ﬂ,'.;r. '
23 1 ER S 140 ) ]
| ..‘..-.lI :1':; Ly 377 (1449 L
L (i) 1L L iy Irdia T ]
HL}:I i 300 oo ——Honp Kan
N M3 T 7700 (209
Culumki= A _.--"J.- . Macan
(e Victram g b S T
5370 7 Indor eglagfhil ppanes
. S f 3 WL |
SITADAE gl amin W
K R [ AT
ALstraia
&
Zouth Afmica
P
RInlaysing Coriny regartg prokat 8 SARE canes Mewy Lealznd
BTN -epanca e 1 AN 3wy 2] R o
A
= ",
LTS o taza: R

M SrepdopaddlaEabatniom o,

doaols  3m®mbsgodyll  dgydenos  aodmofgoml  3g@oBmbodo  dowengddo  ©o
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hobgmdo  ¢dsbol  go@ybm@myool s  bysbgybol  Lmgeol  dgy@bgmdbols
96039@boBgdol 393609Mgdds sowgl Lobbeools 100 Lobyxo dmbgBoseng ©s ‘doboy@o
350900sb,  @OmImgdoi 3bmg®Omdbgb  9dsbol  Gg@o@mmosby s dogowbyb
sli3gbodwyg, MM 3bmggagdol 15% woligbosbgdyaos 3m@mbsgodylioon.

333209350900 5@b0dboggh, ™I dom os@dmshobgl SARS-CoV-2-0l sbGolbgyangdo 10
35030 9dsbo@sb. olobo mgmosb, @M dlpsglo sdg dgbodgrms Jmbegl ©gosdofols
bbgs @92006T03 bowsi 203039 gdgeos JmAmbsgo®yglymo 0bgggdios.

domo goedmgdomn god Lol gos3gds gomo 3bmggmowsb dgm@gbg o@ dmdbps@s
359M-{39mmgobo  agbom. olobo go@symdgb, @md gl dJmbs, domo 3ggéol @EML
5069303009090 Logggdmob 3mb@ojdom ob  godygloon @obgdom  bgosdo@msb
‘dgbgoom.

53 9Bo3bg 5@ oMol Ws3RJ0(3g0 Y0 MM Jo@od dgodangds osligbosbml swsdosbo.
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