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CYOYABAIBE CA U3A30BVIMA
BMOJIOMIKMX ITPETIBU M BMOJTIOIIKOT
OPYIKJA'Y 21. BEKY

Caxxerak: buosoniko paroBame je IpUBIAYMIIO JbY/E jOLI Off HajCcTapyjUX BpeMeHa
HacTaHKa MUBWIM3anyje. Y neprony XIagHor paTa OMOIOLIKO Opysje duo je eo apce-
Hayma ode cBeTcke cymepcue. [Ipe Tauno 50 rogyHa motnmcana je KonBeHnuja xojom ce
3adpamyje IpOU3BOAIHA, IIOCE0Babe, TPAHCPEp I IPUMeHa IOTEHIIjaTHIX OMOIOMIKIX
opy>xja. [la mu cy cBu dumu vickpenu y cripoBobemy onpenada Konsennuje? ITogerax pa-
3B0ja MOJIEKy/IapHe SMOJIOIje 03HAYMO je ¥ IIOTeHIja/IHy MOTYRHOCT BeHe 370ynorpede
Y CMICITY CTBapaiba HOBIX 1 OHaCHI/IjI/IX OMOIOIIKUX areHaca u OTBOPHNO IINTABE ETUKE Y
SuOoIOMKIM ¥ SMOMENUIIVHCKYM VICTpaXKUBamuMa. AHTpakcHa kamnamwa y CAJl mpep-
CTaB/ba MIPEKPETHNUITY HAKOH KOje IIPUMeHa OpY’Kja 3a MAaCOBHO YHUIITehe, YK/bYUyjyhn
1 SVIOJIOIIIKO, ITOCTaje Aeo MPONaraHIHOT HapaTyBa KOjU IIPaTy CBAKY JIOKa/IHY VIV PEery-
OHAJIHU PaTHU cy1<06 BobeH op Tama. EnmpemMuje n ma"geMnje NTuYjer, CBUIHCKOT TPUIIa,
Zika Bupyca, kao u SARS, MERS 1 COVID-19, kao 1 cBe 1bUX0Be UMIUIUKALYje, YBepaBajy
HaC KOJIMKO je MYITUINCUINIIIVHAPAH INPUCTYII IIpOyYaBalby MUKPOOpPraHn3ama, €mnmn-
AEMVOJIOIIKO-ENMM300TO/IOMKMX KaPAKTEPNUCTNKA VICTUX, IbIXOBUX M]/IKpOSI/IO}IOIHKI/IX,
TEHETNYKNX, aHTUTEHCKIMX KapaKTEPNCTUKA, Ka0 I METOAa }II/IjaFHOCTI/IKe, npeBeHque n
Jlederba MCTYX 3HA4ajHO He caMo ca OMOMeVIIIMHCKOL, Beh 1 ca de3degHOCHOr acmexTa.
Moxxpia je 50-ropuinmua MOTNNCHBaba KOHBeHque IIpaBoO BpeMe fia Ce IIOCTaBy U N -
Tame 3allTo /IO Cafia Hije KOHCTUTYMCAHO Mel)yHapoHO eKCIIepTCKO Temo 3a KOHTPOTy
EHOT CIIpoBohema.

Kipyuane peun: opyxje 3a MacoBHo yHutewe (OMY), duonoruko opyxje (BO), duo-
Tepopu3sam, eTuka, KoHBeHI1ja 0 3a0pany ycaBpliaBarba, IPOM3BOAIbE I CTBAparba 3a/I/Xa
SaKTepHoONIKOT (O1OTOIIKOT) ¥ TOKCUYHOT OpYIKja 11 0 1byxoBoM yHuiuTaBamwy (BTWC)
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YBOJI

CBeT y KOMe XMBUMO Mema ce §p30 ¥ AMHAMUYHO. Y OKBMPY TOTa II0jaBIbYjy ce
HOBU de30€THOCHY M3a30BM. JeflaH Off BX, CTap KOMMKO U JBYJICKO IPYILITBO, OTHOCK Ce Ha
KOPHUIITEHhe MUKPOOPraHM3aMa I HJIXOBUX TOKCHMHA Ca IIM/beM U3asVBarba QOIeCTy Wn
CMPTH, K20 U eKOHOMCKIX, BOjHIX, COIVOTIONINTIYKIX ¥ APYTUX Hpod/ieMa Ha JIOKaTHOM,
pernoHamHOM 1/umu MelhyHaponHoM HuBoy. Pa3Boj 3Hama 0 MeXaHM3MIMa ITaTOT€HOT
JiejCTBa MUKPOOPraHM3aMa, BJIX0BOj MHTEPAKIUjU ca MMYHCKIM ccTeMoM foMahuHa,
Kao 1 Halpefak y chepama d110TeXHONOrMje, HAHOTEXHOIOTHUje U TeHeTUYKOT MHXeHe-
puHra oMoryhmay cy MaHUIyaluje Ha HUBOY FeHOMa JbYIM M MMKPOOpPraHM3aMa, Kao 1
paj Ha pasBojy e(pMKACHOT, YaK ¥ eTHIYKY CIIe[UPIIHOT SMOTIONIKOT OpY>Kja. PasBojy
JIOMeHY BOjHMX Hayka oMoryhyje Takobe Hanpesiak y cepu ocaBpeMeraBarba MOTyhHOCTI
IVICeMIHAIVje OBOT OpY>Kja (HIIp. deCIMIOTHe JleTeNuIle — IPOHOBM Ca KaHUCTEpUMa 1
cmyHo) (Bersen Hansen, 2006). IToTeHIujanHa IpyMeHa 0BaKBMX OpPY>Kja M3aspasa ou
katactpodante nocnepnte. Ha To Hac omomume n nangemuja COVID-19, ca cBojum
37IpaBCTBEHNM, aJIV U TEOTIOMUTIIKIM, Oe3deTHOCHNM, eKOHOMCKVM, COLIVIOTICHXO/IOLIKUM
HoCIenIiaMa, Kao 1 YMibeHNIIA [ia je OpyXKje 3a MacoBHO yHumTewe (OMY) - xemuj-
CKO, OMOTIONIKO, PafiMoNONIKO/HYK/IeapHo — MPeCTaB/bajlo I[PBEHY JTNHM)Y 3a IOYeTaK
CBUX OPY>KaHIUX KOH(]IMKaTa BODeHUX y CBeTy HaKOH aHTpaKcHe Kammame 2001. rofnHe
(Ristanovi¢ & Zejak, 2020). OMY mocTaje peaTHa OIaCHOCT 1 MPOTYBHUK KOTa je HajTexe
HOdeNTH, jep je pelnaTUBHO NaKO JOCTYIHO, jeBTYHO, e(pUKACHO, TELIKO MPeIOo3HaAT/bI-
BO, a FbeTOBOM IPYIMEHOM Y TEPOPUCTNIKIM aKIMjaMa e(peKTU My Ce MOTY BUILIECTPYKO
yBehatu u foduty HOBe, HeIIO3HATE 1 HEKOHTpOMucaHe fuMeHsuje (Shang et al., 2021).
C mpyre cTpaHe, y OKBMPY CTpaTeryja HaljoHamHux desdegHocty BehyHe 3eMasba HUCY
eKCIUTMLIUTHO 1 ITPeLIM3HO AeUHUCAHN MeXaHU3MU ofidpaHe, a y OKBUPY BUX HI 0daBese
HaJIeXHMX cydjeKara 3aJy>KeHNX 3a ITPeBeHINjy U 30pybaBabe MOCTeANIa OMOMOIIKIX
aKIMfIeHaTa ¥ eBeHTyaTHMUX OMOJIONIKYX Hallafia, Kao ITO HU MehyHapomHM KOHTPOITHM
PEXMMIU HICY [0 Kpaja paspabenn u npennssy, seh cy mpegMeT pasmmunTux, 4ecTo
IIpoM3BO/BHYX MHTepnpeTanyja (Gigi, 2012, Mair & Mair, 2006).

ITpouemyje ce fa y IpypoAy IOCTOjI OKO 2-3 MIIVOHA PAsINYNTIAX MUKPOOPTaHu3a-
Ma, a TeK MaJIi IIPOIIEHAT WYX je /10 AHAC NAIeHTU(UKOBaH. ¥ cmado pasBMjeHNM 3eM/baMa
Adpuke n jyroncrodne Asuje demexxu ce HajBUIIN NPOLEHAT II0jaB/bMBalba 3apasHUX
domecty. 3d0r Tora ce ¥ MUTpalyje U3 30Ha OMOMOIIKOT PU3UKA MOPajy pasMaTpaTu U ca
3npaBcTBeHOT acrekTa (Ristanovi¢, 2009). Knnmarcke npomeHe, onyT SpojHUX APYIUX
¢daxTopa, MMajy 3HaYajaH yTULIAj Ha II0jaBy U Pa3Boj MH(eKTUBHUX d0IeCTH, jep, usMeby
OCTaJIOT, JOBOJIE [I0 YTPOXKaBaba IIPUPOAHNX CTAHMIITA Vi LMK/IyCa )KUBOTA, IIa CAMUM TUM
3Ha4ajHO yTUYy Ha MUKPOOPTaHU3Me U IbJIXOBe BeKTope 1 pesepsoape. Ilompydje Apkrika
je TIoC/IeIbYIX TOAMHA jaKO 3aHMM/BMBO 32 HajMONHUje akTepe Ha CBETCKO] CLIEH) BE3aHO
3a UCTpaXKMBame PyJHUX dorarcrapa, pesepBu HadTe U raca, IITO Takohe MoXe JOBeCTH
ro dybema MuxpoopraHusama Koju CIaBajy UCIOf, fnefeHor nmokpusada (Yadav, 2022).

Y by ocriocod/baBama KallalluTeTa 1 pecypca 3a 3allTUTY Off OMOJIONIKMX areHaca
HoTpedHO je 10dpo Mo3HaBame SMOOIIKUX 3aKOHUTOCTH, KapaKTepPUCTUKA MUKPOOP-
raHM3aMa, TyTeBa M Ha4lHA HIXOBE IIPMMEHE, EKOTOUIKE U eMMIEeMIOIOIIKE CUTYaIlN-
je Ha TepeHY, MeTeOPOIOMKIX 1 SMO(UUYKMX OKOMTHOCTH, KA0 VM METOfie JieTeKIMje I
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upeHTHUKaLMje UCTUX U IOCTYIIaba y CIy4ajy eBeHTYaTHOT OMOJIOLIKOT Halaja, YK/by-
qyjyhu sdpumasame nospebhennx, odomennx n/mmm exCoHNpaHNx 0coda, mpodumakcy
3[IpaBUX, IEKOHTAMMHALIM)Y T€PEHA, a/Ii U LeJIOKYITHOT KPU3HOT MEHAlIMEHTa Y OBAaKBUM
curyarujama (Eneh, 2012). TTocedHo je BayKHO jauaTu MexaHM3Me KOHTpoIe Ha MehyHa-
POHOM HMBOY, Ca aKL|EHTOM Ha YJIOTy YjequibeHIX Halyja y MOHUTOPUHIY ITOTEHIIMja/THOT
duosmomkor opyxkja, Kao 11 Ha MICKPeHUjy MOAPIIKY IpuMeHn ofperada rnocrojehe bromomike
KOHBeHIVje, MoTIucaHe 1972. rofuHe, ocedHO Of HjIIpPOMIHEHTHI)IX aKTepa Ha Meby-
HapopHoj cieny (Edwards et al., 2022). Bpeme y kome XMBMMO, BUIIIe HETO MKafa IO cajja
HaMehe HEOIIXOHOCT KOHCTUTYMCaka MehyHapogHor Tena mop, okpubeM YH 3a KoHTpOITy
cpoBobema xouBenImje. [TocTa/ba ce MUTaEbE 3ALITO TO O Cajia HIje yIMbeHO, jep TaKBa
peierba Beh oaBHO mocTOje y cpepy XeMUjCKOT U PaIiOIONIKO/ HYK/IEaPHOT HAOPY>Katba.

LIMJb PAJTA

CBeodyxBaTHO pa3yMeBarbe IIpeTHe KOjy IIPeCcTaB/ba OMOMOLIKO OPYKje KPO3 MCTO-
PUjCKM Iperies] 1 epCleKTHBe berose yrnoTpede, Kao 1 Kpo3 carjefiaBaibe aKTyelTHNX
MexaHM3aMa CIIpedaBaiba berose Nponudeparje 1 IpyMeHe, MTO OU IIPeCTaB/bano
UICTUHCKY fonprHoc MehyHaponHOoM Mupy n de3degHoCTIL.

BMOJIOIIKO PATOBAIDBE:
VICTOPUJAT U ITEPCIIEKTUBE

Pat 1 MUKpOOpraHU3MI Cy UCTOPUjCKY CaBe3HUIIY jep XUTHjeHCKO-eIMIeMIIOIOLIKIA
YCTIOBU Y PaTHUM YC/TOBYMMA ITOTOAYjY Pa3Bojy MHPEKTUBHUX O0/IeCTH. Y CBUM paToBMMa
BobeHuM 0 20. Beka BOjHUIIM CY ce BUIIe dojanu oiecTy Hero opyskja IpOTUBHUKA
(Barras & Greub, 2014). Ha jegHor ydujeHor BojHMKa, Off 3apa3HUX JOIECTH Y IPOLIUINM
paToBYMMa YMMPAJIO je BYX 2 1o 17, IITO je HepeTKO IPeCy[HO YTHULIAIO Ha UCXOT CyKoda.
Taxo je, Ha mpuMep, y pary nsmeby Atnne u Crapre T3B. aTMHCKA Kyra yCMpTHU/IA YaK
47.000 Bojuuka (Grmek, 1979), nok je Tudyc, y3 pycky sumy, duo jefas o Hajsehnx
HanoneoHoBUX MpOTUBHMKA IIPUIVKOM HEYCIIeNor moxofa Ha Mocksy. VI mopep mpupon-
HIX pasJiora Koji Cy JOBOAVIIN [0 T0jaBe 3apasHMX OONIECTH Y PaTOBMMA, JbYAM CY PaHO
IIPETIO3HANIN U CBe TIPEFHOCTY SMOTIONIKOT paToBama. Tako cy ce n CKuTH IIpe HOBe epe
odpadyyHaBamM ca CBOjUM IPOTMBHUIIMIMA KopucTehn cTperne HaTOIbeHe KPBIbY /bYAN
odomenyx u cTpasanyx off nHGeKTUBHMX domectn. Bojuymu Jymmja Iesapa cy mpummxom
Hamazia Ha [anujy usasmusam TpoBama Bofie, ydaryjyhn y dyHape remnreBe jbyau IpeMyHy-
nux of konepe. Y yTBpheHe cpefil0BeKOBHE IpajioBe YOAIMBaHM Cy KaTaIly/TOM JIellIeBI
JBYIV V1 )KMBOTHIbA CTPafianx of MHPeKTUBHUX donectu. MoHromu cy 1346. rogune
yHem Kyry (,LpHYy cMpT”) Y 1yKy Kada, Peopmocuja, Ha Kpumy, na du 3apakeHu eBpori-
CKJM TPTOBLIY pallMpyIn OBy dojiecT 1o cety. Off OBe IIOLIACTU CTPAJAIIO je BUIIe Off 25
mumona jeypu (Wheelis, 2002). ITusapo je 1528. roguse, y cBoM IOXORY Ha VIHKe, OBUM
IUIeMeHMMa ,,JjapyBao” ofehy koja je Omla KOHTaMUHMpPaHa BUPYCcOM Bapuoe. bputaHcku
ocBajaun cy gomopormma CesepHe AMeprKe JaBany XyMaHUTapHy momoh y uny hedanm,
TIOCTe/bMHE U MapaMMIja KOHTAMIHMPAHNX N3TydeBMHaMa 0dOMeNNX Off Bapuore.
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Y IIpBOM CBETCKOM pary cy decto Kopuuthenn duonomkn areHcy, a Hemauxa je
I0CedHO aKTVBHO pafiyyIa Ha BIX0BOj IPOM3BOIbY U IIPMMEHN. Y3pOYHMIM 300HO3a
dumu cy 3a wux HajarpakTuBHUju (Carus, 2015). ITaazeMuja ITITaHCKOT TPHTIA, Y3POKO-
BaHa BupycoM nubyenme A (X1H1), odenexxwa je mepuop usmeby gBa cBercka para.
ITangeMuja je oHeNIa >XMBOTE OKO IefleceT MUIMOHA /bYAM, TIEeT ITyTa Bulle Hero [IpBu
cerckn paT (Robertson & Robertrson, 1995). Y nmby dosber mpoydaBama BUPY/ICHIMje
U TIATOT€HOCTHU OBOT BUPYCa, CTpyumalu LleHTpa 3a KOHTPOY U IpeBeHINjy donmecTn
(CDC) n3 ArmanTe peKOHCTPYUCA/IN Cy T'a IOYeTKOM 21. BeKa 13 y30opaka JodujeHux
eKCXYMaIlJjoM >KeHe IIpeMIHYJIe Off IIIIAHCKOT IPIIIA, caxpameHe y HepMadpocTy Ajpacke
(Kaiser, 2005). To je oTBOpWIO M IMTakbe IITA CE CBE CKPMUBA JCIIOJ, JIEIEHOT OMOTa4a 1
fa i he 1eroBO OTOIUbaBate OMOTYNITH /ja HA MOBPIINHY U30Mjy MHOTY APYTY BUPYCHL.

Y nepuopy nsmeby gBa cBeTcKa paTa pasBujeH je U OICeXaH OUOJIOLIKIL IIPOTPaM y
Jamany, y okBupy T3B. Ozipena 731, kojuM je pykosopuo IlIupo Vmm, koju je Harpaben re-
HepaJICKIM Y/HOM 33 MOHCTPYO3Ha if1 ViVo MCIIUTYBaba SMOIOIIKOT OpyKja HaJi KNHECKIM
CTaHOBHMIUTBOM y Maniypuju. tbera cy nocne para amuecrupane CAJl. Iloyspgano ce sHa
7ia je jenuHMIa 731 HaMepHO 3apasu/a CTAHOBHMIITBO KiHe §yO0HCKOM KYTOM — yMpIIo
je oxo 400.000 /ynu (Barenblatt, 2004). Muaue, CAJ] u JamaH Hucy fo Taga paTuuxo-
Base JKeHeBcKu IIpoTOKON 13 1925. rofiHe 0 3adpaHiu IpyMeHe SUOJIOMIKIX areHaca, I1a
HICY Masie (OPMAHUX IIpelpeka 3a paj Ha oBoM mospy. Harpernaka Hemauka je y Tom
HepUoy MacOBHO IUCTpudynpana BekTope Manapuje y [lontnjckoj mousapu y Vtanuju,
a ryduum caBe3Hmka Taga ¢y nsHocuau 100.000 pynn (Robertson & Robertson, 1995).
HOpxasun duonommky nporpaM y CAJl otmiodeo je ga ce pasBuja 1942. rogune. o kpaja
paTta usrpabeno je Buue ox 250 odjexara y Kojuma je pagmno yax 6.500 /pyam (Guillemin,
2004). Buacron Yepun je, ca yybeM Hallafia Ha BeJVKe HeMadke rpafose, 13 CAJl Hapyuno
gak 500.000 SoMOu IIymeHNX CIIopaMa aHTpaKca. YOp30 Cy IIpousBefieHe 1 kKaceTHe domode
ca aHTPaKCHMM IIybebeM, a CBPXa IUXOBOT KOPUILITewha Tpedao je na dyie Hamaj Ha
CCCP. Ydps3aHo ce pagiuio Ha MOfepHI3aLyj/ TOTeHIMja/THIX Ha4lHa BJIXOBe IIPYMEHe,
Ca aKIIeHTOM Ha aepOCOJIHY Auciepsnjy. PabeHo je 1 Ha ncmTuBamy OMONONIKIX TOKCUHA,
IIpofiyKaTa MUKpOOpraHu3sama, ajm 1 dusbaka 11 xuBoTuma (Leitenberg, 2001). 1 y npyrum
3eM/baMa, 1oy T Benvke bpuranuje, @pannycke, Kune, Jy>xue Adpuke, passujanu cy
MOhHM dMOIOLIKY TPOTPaMI, LITO je MOIJIO IIOTEHIIMjaTHO JOBECTH ;O HEKOHTPOJIICA-
He npordepanyje dMONIOLIKOT opy>Kja u n3dujama duononixor pata (Cirincione et al.,
2005; Heinonen, 2016). Y oxsupy duonouxkor nmporpama CCCP ycrocTaB/beH je mporpam
»DJOIIpenapar’, y OKBUpY Kojer je 811710 aHraxkosaHo 60.000 /by y IpOU3BOMY BETIMKIX
KO/IMYIHA U3a3MBaYa AHTPAKCA, KyTe, Ty/lapeMuje, BapuoJie, TU(yca 1 IBIXOBOM [IAKOBAbY Y
MYHUIIN}y KOHBEHI[OHATHOT U MOJIEPHOT OPYXKja, YK/bYdyjyhut pakeTe pasmm4uTx JOMETa,
Kao 1 nHTepKoHTHHeHTanHe (Leitenberg et al., 2012). Hakon pacriaga CCCP, Bemku 6poj
HayYHIKA aHTKOBAHIIX Y OKBUPY IIPOrpaMa, Ha dejTy ca pykoBozehnm kagpom, emurpupao
je y CAIl u gpyre 3embe, a MOIJIO je ohu u 1o TpaHcdepa MOTEHIMjaTHUX OMOTOMKIX
areHaca U TeXHOJ/IOruja wuxose npoussoamwe (Wheelis, 2006; Carus, 2015).

Bupyc edore, Takobe arpakTuBaH 3a HOCHOLE OMOJIOLIKUX IPOrpaMa, IPBY HyT je
omcaH 1975. ropure. Bupyc ce He mpeHOCK aepoconuMa, Beh Ipeko KpBY /WM TeleCHIX
TEYHOCTY MHPUIVIPAHNX JbYIN U )KMBOTUIbA. TokoM emupemuje Koja je 2014. roguse 3a-
xBarnia 3anagny Appuky (Isuneja, Cujepa Jleone, JIudepuja), koja ce cMarpa Hajsehom
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y JOCaJallboj UCTOPHjIL, TpeMa 3BaHnYHMM noganuma C30 odonerno je Bue o 30 xu-
7bafia, a ympro Bumte of 11.000 /byam. ViMmopToBanu cmydajesy 3adelexeHy Cy y APyTuM
npxasama ceeta (WHO Ebola Response Team, 2016). OBa ermuemuja 13a3Baia je OpojHe
creKynamuje o Moryhoj S1oTepopucTIiKoj HO3aANHM, IIOTOTOBO y3uMajyhu y 0d3up mpu-
ponHa doraTcTBa OBOT Jiera AQpUKe, /it U BbeH IeoHoIMTUYKY 3Ha4aj, Kao M HelOCTaTaK
CTPYYHOT Ka/ipa, pecypca 1 MHPpacTpyKType. Vako cy Tafia MCTpakMBadu O 710 0de-
hasajyhmnx pesynrara, /iexa i moysgaHe BakIyHe 32 0Baj BUPYC jour Hema. Y Bpeme X/IafHor
paTa, y OKBUPY OMOJIOLIKKX ITporpama jBe Bofehe cymepcue, pahern cy excriepumenTn
yKpIITama Bupyca edore 1 Bapuosne, y Iuby nosehama ydojutocTi oBOT OpyXKja.

3a HOCHOIIe OMOMOMIKMX ITPOTPaMa, Y TOKY X/TaJHOT paTa 01O je M3y3eTHO aKTye-
naH u Bupyc apuose. CMaTpa ce Jia je BUPyC Bapuojie Ha eBPOIICKe TPOCTOPe CTUTa0 ca
Jlamexor ncToka, a camo TokoM 20. BeKa je Ha HallleM KOHTUHEHTY ofiHeo n3mehy 300 u 500
MUINOHA Jbyiu. Ypaso 3ato je C30 ycBojua I/1aH epajiuKaliije Bapuose U 3arnoyena
Her0BO MHTEH3MBHO CIIPOBODere. YIIPaBo y TOM IePHOLy JOTORNUIA Ce eNufieMIja Bapyose
y HeKaflallmboj Jyrocmasmji, Koja ce cMaTpa Hajsehom mociepaTHoM envemujom y Esporm.
C 0031poM Ha YKYTIHY COITVIOTIOMUTUYKY KOHTEKCT ¥ YHYTpalllibe IPOTUBPEIHOCTH, T10-
CTOjajie Cy CyMbe fa je ped 0 OMOTepOPHUCTUYKOM HaIlafly, Majia HayqHe YMibeHNIle BUIIe
Uy Y IpUIOT MMIIOPTOBaHOj domecTu. ToM MPpUAMKOM je Off pasnMINTUX KIMHIUIKUX
¢dbopmu odonerno yxymnro 175, a ympio 35 ocoda (20%). EdukacHoct u pesynraru paga
HaIMIOHAJTHE TadopaTopuje 1 IjeIOKYITHOT 37]paBCTBEHOT CYCTeMa BYCOKO CY OIeHheHN Off
crpane ekcriepata C30. [Jodpa opraHnsanuja, onpeM/beH! KallallUTeT!, OCIOCOO/beHN
KaJ[pOBU 1 030M/bHO TIOBeperbe TpabaHa y pKaBy U HajIeXXHe CTyXOe JOPUHENN Cy
Spsom cysdujamwy enunemuje (Suvakovi¢ U., Baljosevi¢, S., Obradovié, Z., 2014; 2014;
Ristanovié, 2015b). Haydene nexnyje us TOr iepyuoya 1 JaHac CIy>ke Kao BpelaH IIyTOKas3
3a epMKaCHY peakiujy Ap>KaBe y OBaKBIM KPM3HUM CUTYyaIjaMa.

ITpema 3sBaHMYHMM MOJALIMMA, BUPYC BapyoJie Ce JaHAC YyBa CaMo y Tadoparopujama,
LleHTpYy 32 KOHTPOJIY 1 IIPeBEHINjy 0/IeCT y AT/IAHTI, Kao U Y pycKoM [Ip>kaBHOM LIEHTPY
3a upyconorujy u duotexuonorujy (BEKTOP) y Koniosy, dnmusy HoBocudupcka. Mmnak,
IOCTOju S0jasaH Off Herose MOTeHIMjaTHe TPYMeHe Y CBOjCTBY OMOMOIIKOT areHca, dyayhm
7ia je ped 0 y3pOYHUKY BUCOKe KOHTATMO3HOCTH, jep jeiHa 3apakeHa 0coda y IMPEKTHOM
KOHTaKTy Moxke MHbuupary 10 o 20 gpyrux (dak 38 ToKoM emuziemMuje y JyrocnaBumju),
na je ToTpedHO 0de3demuTy MocedHe Mepe 3alITUTe IIPIINKOM 30pHbaBamba S0MecHNKa.
Bupyc ctBapa u ctadunse aepocore (Ristanovic et al., 2016). C 083upom aa je kpajem 20.
Bekay CAJl 1 jomr HeKMM Ap>KaBaMa CBeTa 3arovesia MHTEH3MBHHUja IPOMN3BO/ba BaKIy-
He IIPOTUB BaploOJIe, jaCHO je fla ce Ha IbeHO II0jaB/bUBAIbe M €BEHTYa/IHY YIIOTpedy Kao
duomnonIKor areHca 03dM/BHO pavyHa.

3BaHMYHO Ce JJaHAC HMUKO jaBHO He daBJ IPOM3BOHOM OMOJIOUIKOT OPY>Kja, amn
je To CBaKaKo M3y3eTHO TEIIKO JjoKa3aTy, Oymyhu fja ce mocefioBame MM MCTPaKMBarmbe
MCTOT MOXKe oIpaBgaTy KopuiheweM y feansusHe cpxe (Pearson, 2000), ncnntusamem
eIMIEeMIOIONIKE CUTYaI[Vje Ha TepeHy, Kao 11 pa3dBojeM MOryhHOCTI peBeHInje, 3alTuTe,
UMYHH3alyje 1 SPYTUX Mepa, MTo, o XeHpujy KucnHilepy, ,He uckmwvy4yje uciiuiiuearoe
odpan3ueHUX acilekailia SUoTOWKUX aleHaca jep je o HeolxogHo ga Ou ce yiiepgune mepe
sawtnuitie“ (Alberque, 2022). Hajpeanuuja cBakako usriega MOryhHoCT fja ce SMOJIOLIKY
areHcH KOpIUCTe Y S10TepOpICTUYKIM HallaAyMa VIV OMOKPYMIHAIHIM aKTVMa, O YeMy
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cBefiode dpojHM IpuMepy U3 He Tako faBHe mpouutoctu (Carus, 2001). Ty cBakako Tpeda
CIIOMEHYTU T3B. aHTPAKCHY KaMIIalby KOja je IOKpeHyTa HEIOCPeNHO HAKOH TepOopu-
cruukor Hamaga y CAJl 2001. rogune. Cyznehu mo mocturayToM eexTy, mocaeguiama
U TIOTOMM JI€jCTBMMA, OBaj aKT IIPECTaB/ba HEKY BPCTY IPEKPETHNUIIE Y OTHOCY IpeMa
duotepopusmy. llITa ce 3anpaBo Taga goropmnio? Hanme, Ha agpece Bemmkor dpoja KOHIpe-
CMeHa, CeHaTOpa, MeAMjCKVX MarHaTa CTUITIe Cy KOBepTe y KojuMa ce je d1o dem mpax Koju
je y cednu capp>kaBao U3pa3nUTO BEIMKM OpOj SPIDK/BIBO IPUIIPEM/bEHIX CIIOpa aHTPaKCa.
ITo 3BaHMYHUM IOfaLUMa, 0d0JIeNTe ¢y 22 ocode. busto je meT cMpTHMX CITy4ajeBa, JOK je
MumoHe rpabana saxBarma manuka (Loch, 2002). VHade, n3asnBad aHTpaKca OAyBeK je
duO y KVDKI MHTepecoBamba HOCKIAla SVOJIOIIKUX IIporpaMa I IIOTeHLIMjaTHAX TepOpU-
cTa 300T CBOjUX KapaKTEePUCTIKA, IIpe cBera 300T cTBapama OTIIOPHUX CIIOpa Koje Jyro
HPeXNB/baBajy Y CIIO/BHOj CPEMHY 11 MOT'YRHOCTM je[fHOCTaBHE aepOCOIM3aliyje, ITo Ou
JIAKO JOBEJIO JIO M3a3MBarba T3B. MIHXA/IALVIOHOT aHTpaKkca. C THM y Be3y Tpeda CIIOMEHYT!
emmpemnjy y CepioBcKy u3 1979. roguse y K0joj je cTpagano 79 nuna (Suvakovié, V.,
2001a), xoja je myro dwra npeMeT odaBelTajHO-IIponaraHgHor para koju cy CAJl Bomgyte
npotus CCCP-a, onTyxyjyhu oBy 3eM/by 3a IpMKpUBambe MOfjaTaKa, jep 0djaB/beHN HO-
fany, 3a Koje ce MOTBPAWIO fa CY BEPOJOCTOjHM, HUCY OWIN y CKIIafy ca sacTpauryjyhum
mpoleHama Koje ¢y panuje odjasmpusane y CAJl. Bes od3upa Ha cBe, ysumajyhn y 0d3up
JIaKy JOCTYIIHOCT CIIOpa aHTPAKCa y Hallloj IPUPOIHOj CPeAMHY, Kao ¥ MOryhHOCTH Koje
HayKa IIpy>ka Be3aHO 3a MOAM(UKaIVjy OBOT Y3pOYHIKA, KA0 1 HELOBO/BHO UCKYCTBO Y
CMICITY JTederba MacOBHE I10jaBe MHXA/TALJOHOT aHTPAKCa, a IIMPOKe MOTYRHOCTU BeroBe
IIpUMeHe y TepOPUCTUYKIM aKTVMa, BaYKHO je 030M/bHO IIPUCTYIIUTY U3yYaBarby U YHA-
npebery Mepa npeBeHIuje 1 ederba ose donectu (Suvakovié, V., 2001b).

Y3pouHMK aHTpaKca je 300H03a, JaK/Ie M3a3UBad S0/IeCTU JbYAY M KUBOTHbA. C THM
y Be3J, BaYKHO je CIIOMEHYTH U II0jaM aipoiiepopu3am Kao IOABPCTY d1oTepopr3Ma Koju
IIpefiCTaB/ba IUTAHCKO VI HAMEPHO M3a3MBame doecTy dubaka U KMBOTUIbA, HAallafle Ha
M3BOpe I JIaHIIe CHad[ieBaba XPaHOM 1 BOZIOM, y3 Kopuiunheme Bupyca, dakTepuja, I/bu-
BUIIA JIV TOKCIHA, a Y LWJ/bY 3a3MBamba BeIMKIUX 30PaBCTBEHIX, €KOHOMCKIX TyONUTAKa,
COLMOIICUXOJIOIIKNX ITOC/IeANIIA, Cejarba CTpaxa ¥ ypyLIaBamba CTadMTHOCTY HallaHyTe
sem/be. JJaHaK BEIMKOj eNM300TUj! CIMHABKe U mana y Benukoj bpuranmju 2001.rogune
IUIATWJIO je 6 MIJIMOHA IPJIa CTOKe; Cy30Mjambe OONIeCTH TPpajasio je MeCT Mecely, JUPeKTHN
TPOIIKOBM KOjeé jeé Y3pOKOBajia USHOCWIN Cy YaK 25 MUIMjapAy JONapa, a MHAUPEKTHA
TpoukoBu dwu ¢y 25 myrta Behn 1 camo y chepn Typusma usHocunu ¢y 350 Munnona
io/apa Hefie/bHO. YKYIIHA XIICTeplja U IPOV3BefeH) MeA1jcKy eeKaT 3HATHO CY Y34 pMaIn
nupycrpujy Bemike bputanuje (Feakes, 2017). Appuuka cBUIbCKa KyTa je 3apa3Ha domect
Koja Haraja fomahe 11 IuB/be CBUEbE U JOBOAY IO BUCOKMX CTOIA cMpTHOCTH. OTKpUBeHa
je moueTkoM 20.Bexa y Appuriy. He Hamaga /byfe, a/mi Cy IOCIeANIie OBe 3apasHe domecTu
HeMepJblBe. JellaH off K/bYYHMX Y3pOKa 3adpMHYTOCTH je MOTeHIMjaIHa 3adpaHa 13B03a
MecHIX IpepaheBrHa 3eM/baMa y KOjiIMa je d0/ecT OTKpMBeHa, LITO MOYXKe IMAT Hecarjle-
IVBe eKOHOMCKe IIOC/IeIIe VM JOIIPMHEeT! n3a3uBamy rmagu (Brown et al,, 2021). Bermxy
IpeTHY AaHaC CBAKAKO MPECTaB/ba yIOTpeda reHeTUIKN MOAV(UKOBAHNX OpPraHNU3aMa,
a1 v XepOuLyyia 1 NecTUIVA 30T HOTeHIMja/IHO HecarlefuBYX ocaeauiia. C TM y Besu
Tpeda CIIOMeHYTH T3B. ,TePMUHATOP TexHosorujy . OBaj IojaM OTHOCH Ce Ha FeHeTHYKe
u3MeHe OM/baKa y /by CMamberba (pepTUINTeTa, TAKO Ja ce ceMe MOpa M3HOBa KYIIOBaTH
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CBaKe FOfVHe, VI TO Off ICTOT TIpou3Bolada, INTo KOMITaHMjaMa CTBapa epMaHeHTaH IpoduT
(Ristanovi¢, 2009). Ty je 1 KOHTpoONMMCaHM YTHLIAj Ha KIMMATCKe IPOMEHe, Tj. Ha pas/InduTe
arMocdepcKe IpUINKe 3HAYajHE Y pasmnduTuM pasama pasBoja KyITypa (Kinjarbe, 1Be-
Tambe, 3perbe UT/.). JaCHO je a OBaKaB OOMK reo(pMU3NUKOr paToOBaba I arpoTepopru3Ma
MO>Ke Jia dyJe IpUBIIETHja caMO €KOHOMCKY ¥ TeXHOJIOLIKY HajpasBYjeHIjIX Jp>KaBa.

Adpnuka cBumbcKa KyTa je 2007. roguHe camo y Pycuju nsaspana mreTy y BpefHO-
cTit off 600 MunoHa fonapa. Jakie, eKOHOMCKA AMMEH3Mja SMOTepOPUCTUYKIX aKaTa
HMKAKO ce He cMe 3aHeMapuTH, Beh ce, 4MHM ce ¢ IIyHUM IIPaBOM, caMa I10 cedy Moxe
KaTeropucary Kao exkoHomcku iepopusam (Carus, 2015). C TuM y Besy, NUHAMKATUBHO je
Ia je CBeTcka daHKa IIPOMIITHO pearoBaia 2014. ropuHe Ha enyjeMujy edore y 3alagHoj
Adpuny, ca nmpojexijama ,, Low&High Ebola Scenarios” xoje cy ce ogrocuam Ha Moryhe
MarepujajHe TPOIIKOBe U Kpetase ce usMmeby 1,6 n 32 Munujapae gonapa. AHraXKOBaHM
BOjHOMEMIMIIMHCKN cepBMcHU Bofehmx seMasba cBeTa Takohe Cy MCTHIJaIN TPOIIKOBE CBOjIX
aKTUBHOCTHU Y OBOM, M3y3€THO OOraToM, fieny adprdukor KoHTHHeHTa. Huko, Mehytum,
HIfje CIIOMMba0 MHPPACTPYKTYPHE MambKaBOCTH, HeOCTATaK CTPYJHOT Ka/ipa, HeJJOBO/BHO
PasBUjeH CIUCTeM 3/]paBCTBEHe 3alITHTE, HUTH je TIPETI03HA0 MOTpedy fia ce Ha TAKaB HAYMH
VICTVHCKY TTIOMOTHe yTpOykeHOM cTaHOBHMIITBY (Ristanovi¢, 2015a).

Exonomcke nocnepune mangemuje COVID-19 Ha 1108a/1HOM U HallMIOHA/THUM HI-
BomMa he ce Tex aHanMM3MpaTH, KAO ¥ EHOPMHM IPUXOAN PapMalley TCKUX KOMIIaHuja
OCTBapeHN TOKOM nangemuje. Vspemraju YH rosope fia je 77 Munmnona byau TypHyTO y
eKCTPeMHO cHpoMamTBo. Tome Tpeda omaTy 11 CBaKOHEBHO 1M3a3MBakhe CTpaxa U IMaHMKe
KOj¥ Cy OMTHO yTHILIa/lU Ha KMBOT, paji ¥ GYHKIMOHMCabe IpyliTBa ¥ Henuun (Shang
et al,, 2021). OBaj mpodneM mocedHO je aKTyenaH AaHaC, y €pu APYLUITBEHUX MpeXa Koje
ce MOTy 37I0yIOTped/baBaT 3a reHeplcatbe IaHnKe 1 GOopMUpare CTaBOBa jaBHOCTIA,
ILITO IOBOAM JI0 OHeMoryhaBarma aJleKBaTHOT pearoBama Ha/JIOKHUX cydjeKara, alu 1
IO CTBapama OJHOCA HEeMoBepema. YOCTanoM, MH(QOPMAIMOHY ParT JIe0 je CBEYKYITHOCTH
MOJIEPHUX XMOPUTHNX paTOBa.

Briomnomko patoBame 1Ma dOraTy MCTOPH]Y, A/l M CUTYpHE MIEPCIIEeKTHBE Y PaTOBMMA
u cykoduma dymyhHOCTH; 32 BeTOBO TOCEfIOBame I MPUMEHY 3aHTepEeCOBaHM Cy TIOJI-
jeTHAKO M CMPOMAIIHM amu ¥ doraTyt ¥ MOhHM, KOjy Ta MOTY KOPMCTUTH 3a Peann3ariyjy
cBojux umbesa (Block, 2001).

I[TPEBEHIIVJA 1 BOPBA
I[TPOTUB BMOJIOIIKOT OPYJKJA

V3 mpeTX0oqHO HaBe[EHOL, jacHO je ga du IMpeBeHIMja M 3alITUTA Off SMONTOIIKIX
areHaca Mopasa /ja IIofipasyMeBa 3ajeJHUYKI U CTaTHI KOOPAMHIICAH 3aJaTaK 3a Ipu-
IaJiHMKe KaKko odaBenTajHO-de30eJHOCHOT, TaKO ¥ MEeAVILINHCKO-OMO/IONIKO-BeTepIHap-
CKOT CEKTOpa, /i ¥ 3a MO/INLYje M BOjCKe, aKafIeMCKOT CeKTOpa 1 OCTA/INX JPYLITBEHNX
cydjexara, 3aBICHO OfI IbUIXOBUX ClleiuIIHIX yIora I fleprHucaHnx 3agaTaka (Rode et
al,, 2010). AxTMBHOCTHM 0daBeITajHO-Oe30eTHOCHUX CITY>KON CY K/byUHE Y CTIpeyaBamby
d10IOLIKOT yrpoyKaBamba i, CXOLHO TOMe, y IPUKYIUbakby IIOfjaTaka 0 HaMepama IOTeHI -
ja/IHUX HeTpujaTesba, Kao 1 O eBeHTYaTHOM MeCTY U BpeMeHY OMOJIOLIKOT Hallajia 1 BpCTH
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ynorpedpeHor arerca (Petro, 2004). [lepMaHeHTHY eIMIeMIOIOMIKO-EIIM300TOTONIKI
Ha/;30p Hafi MHPEKTUBHIM SOJIECTIMA, TTOCeOHO Y3POUHUIIMMA 300HO3a I BbIIXOBIM pe3ep-
BOApUMa I BEKTOPIUMA, K0 U HaJl CBEyKYITHIM ICUXO(pU3NIKUM 3[paB/beM HOIIyIaluje,
a/IN U jadarbe CTPYYHUX, JbYACKIX M MaTepljaHIX pecypca y OBOM JOMEHY CY I0CedHO
3HA4YajHU 32 IIPEBEHINjY 1 afleKBaTHO pearoBame y CIy4ajy OMoTepOpUCTIYKOr Hallaja.
MebyTum, ysumajyhu y 003mp cBe HOMeHyTe CIIeIUpUIHOCTY OBAKBOT YIHA, IIOCTEKCIIO3M-
LIIIOHE Mepe 3aLITUTe CMATPajy Ce MU3y3eTHO 3HAYAjHMM, A OFHOCE Ce Ha IIPENI03HaBalbe aKTa
duorolke arpecuje, Kao 1 Ha JeTeKLUjy 1 UAeHTU(PUKALN)Y TOTeHLIMjaTHUX OMOJIOMIKIX
areHaca 1 ’JIXOBOT KapaKTepa, /it 1 Ha paspabere 1 yBexxdaHe OCTYIIKe 30pubaBama 1
Jederba noBpeheHnx, 000eNX 1 eKCIIOHMPAHMX JTMLA, Kao U Ha Mepe IM4He 1 KOJIeKTVBHe
mexoHTaMyHanuje (Gigi, 2012). AzexkBaTHe Mepe 1 CTpaTeruje 3allTUTe I OATOBOPa MO-
Pajy ce OBHOCUTH U Ha SW/BHY M KUBOTUEGCKY IIOIIY/IAL}Y, C 003MPOM Ha CBe IIPETXOIHO
HaBefieHe pusnuke u mytese npenoca (LeClaire & Pitt, 2005).

Bynyhu ma counjamHo-ncuxonomky edekTy OMOIOMKOT Hallaja, TeHepUCaHN eT-
3UCTEHIIMjaTHUM CTPAXOM Off HEMIO3HATHX OO7IeCTH, KOju Cy 10OpO TO3HATH Off BpeMeHa
KyTe, jlerpe, Tudyca, BAproe 1 OCTAINX MHPEKTUBHUX HOLIACTH, 1O JAHALIBIX [10jaBa
edorne, XVIB-a, rpuma, COVID-19 n ocTanux 0d0/bemwa, MOTY Ja TIPeCTaB/bajy BeMNKM
mpodieM, au ¥ UWb Sui generis IIOTEHIMjaTHIX TEPOPUCTA, Ipefy3uMambe afleKBaTHIX
Mepa je HeOIIXOIHO 11 y 0BoM cerMeHTY (Block, 2001). ¥ BpemeHy y KoMe >KMBUMO, MeIMjH,
KOMYHMKalJje 11 [PYIITBeHe MpexKe OO/IMKYjy CBeT U CBeCT JbyAu, nHpopManmje (kao
u ge3nH(poOpMalje) ce HeBepOBAaTHO dP30 IIpeHoCe, a MeAyj1 Ha MecTo forabhaja gecto
CTIDKY TIpe oArosapajyhux cryxdu. 3aTo Kpr3Ha KOMYHMKaLMja MOpa Aa dyze caMo Jieo
jeAVHCTBEHOT, yHamnpep paspabeHor u yBexxdaHOT KPU3HOT MEHAIIMEHTA U MHTEIPUCAHOT
MyITHCceKTopcKor oprosopa (Wrigley et al., 2003).

MebynapopHa capajitba je OBJie Off M3y3eTHE BaXXHOCTH, jep ce MUKPOOPTaHU3MI 11
IbMIXOBO IIMPEhe He 3ayCTaB/bajy Ha aIMVHNCTPATUBHUM I'paHuIlaMa. BaykHo je yrpoxe-
HIM 3eM/baMa [IPY)XUTHU U afieKBaTHY HOMON 1 ITOZPIIKY, Off IOTMCTUYKE TO MEJULINHCKE,
3Hama I MCKYCTaBa, IITO I0BOJY [0 Pa3Boja HOBE I'PaHe — MegUlyUHCKe guiiiomatiiuje,
IITO yOoCTasIoM Hajdosbe mokasyje uckycrso ca COVID-19 (Danelyan & Gulyaeva, 2022).

Y MCTOPMjCKOM KOHTUHYUTETY IIpUMeHe OMOJIONIKIX areHaca yBuba ce dnmeHnIa
fia cy panuje uctu kopuitheny Hajyenrhe mpep pat uiu ToKoM paTta, nako je eh y moda
PuMckor mapcTBa mocrojaa CrosHaja fja je OBakaB HaulH PaTOBamba 3allpaBO CpaMaH.
DpaHIyCKO-HEMAUKH CIIOPasyM o ,,3adpaHu Kopuiihema TOKCUIHOT OpyXKja~ 3aK/bydeH
je 1675. ropune. ToxoM fraber pasBoja HayKe U CIIO3HAje O OTTACHOCTUMA KOje MH(EKTUBHY
areHCH HOCe, jadao je 1 CTpax of Moryhmux mocmeaniia, ma cy y 3aKOHCKe aKTe YHOIIIeHe
ozmpende o 3adpann wuxosor kopuinhema (Leach, 2021).

3d0r cTpaBMYHNUX IOCTIeNUIIA IPYMeHe SMO/IOIIKIX I XeMHjcKuX areHaca y [lppom
CBETCKOM paty, /lura Hapopa, nmpereya YH, ycojuna je YKeneBcku mporokorn o 3adpanu
kopumrhema XeMujckor 1 duornomkor opykja (Moore, 1972). bynyhu na HaBenenn akt
Hje 3adpamnBao mocefoBame Beh camo kopuiheme 0BUX OpY’Kja, HACTAB/bEH je paf
Ha IbJXOBOM yCaBpIIaBaby I YaK je UCTU OMO MHTEH3UBUPAH Y X/IaJHOPATOBCKO] €IIOX.
CAJl cy normmcae u patnguxosaie YKeHeBcku IpoToKos Tek 1969. rofune, 0djaBuBIIN
fia jeIHOCTPaHO OJYCTajy Of IPOM3BOMIbE MOMOLIKOT OPY>Kja U fia he yHMIITUTH CBe 3a-
JVxe Koje mocenyjy. Viumujatusa Bemke bpuranuje o ycBajamy KonBeHmje o 3adpanu
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PasBoja, CKIAANIITE A, CTUIIaba ¥ TpaHchepa OMOMOIIKIX areHaca 1 IbIXOBUX TOKCHHA
TakoDe je foduma wUXOBY moppuIKy. Vicra je ycBojeHa 1972, a 3BaHMYHO CTYINM/IA HA CHAry
1975. ropure (BTWC). Jo capa cy oBy KonBenuujy, koja uMa 15 4raHoBa, paTudukoBae
184 mp>xaBe, amu HUKAJla HUje KOHCTUTYNCaHO MehyHapomHO Temo may opraH Mof 1Mo-
kpoBuTe/bcTBOM Y H Koju du ce 6aB1o KoHTponoM crnposobema buoromike KOHBeHLNje,
unmju cy genosutapu notnuca dumu CAJl, Benmuxa bpurannja 1 CCCP. HemormtoBame n
HeIpujpKaBame ofipefiada OBe KOHBEHIMje HOCK HajTe)Xy IPaBHY OCyAy 1 fiedMHMIIE ce
Kao 37104yH npotyB yoBeunocTy (DaSilva, 1999). M nopen odaBesa Koje IPOUCTIYY 113 OBOT
TOKyMEHTa, a MOPajy ce IPeTOUNTH Y HAIIVIOHATHE 3aKOHCKe Mepe 1 MeXaHu3Me KOHTPO-
7ie, y IepMojy HAKOH MOTHMCYBaka KOHBeHIMje Huje YHUIITEHO HUjeHO ITOCTPOjerbe 3a
IPOU3BOMIY OMOMOIIKOT OPYKja, CTPYYHM PECYPCH Cy cadyBaHM, a 3aII0YeTa MCTPaKy-
Bamba HACTaB/beHa Y ,,oxdpamdeHo-nedansusHe cepxe”. Konpenuuja, uctuna, npegsuba
(a) kOHCyNITaLMje ¥ capaiiby ApyKaBa WIAHNLA, U (8) mopHomemne xandyu Caery de3denHo-
cr YH y cryvajy kpiersa meHnx ofpenada. axo je mpodieM HeocTaTka BeprdyKalpo-
HIX Mepa JJABHO YOU€H, CBY JJOCaallliby MOKYIIajy modosbInama epukacHoCTy KoHBeHIje
ocTajan ¢y 6e3 ycrexa W Cy ITAHCKY MIHUPAHMY, a TOCTeNHbIX TOAVHA MHTEH3UBYPAHa
Cy pasMUMONIaXema MeDhy BenukyM cumama, TOTIMCHUIIAMA 1 [IeTI03MTapyMa OBOT aKTa
y Be3u ca MOCTYIIVIMA [ja/beT jadama Bepudukarnmonux Mepa (Drobysz, 2020).

ITpodnemarnka 3amTyTe Of SMONONIKOT yTpOXKaBama TPEeTUpa ce ¥ OPOjHMM pe3o-
myunjama YH, kao 1 Hal[MOHaTHMM 3aKOHOJABCTBUMA Y OOJIACT 3AIUTHUTE Off 3apPa3HUX
domnecT, 3alITHTE )XKMBOTHE CpefiMHe, KA0 U KOHTPOIe pode IBOCTPYKe HaMeHe, KPo3
dpojHe MebyHaponHe pexxnme, of KOjux je y 0BOj cepy IPaKTUYHO Haj3HAYajHMja T3B.
Aycrpanujcka rpymna (AT'), Hepopmanuu popym semaspa Koje, Kpo3 XapMOHU3ALU]Y W3-
BO3HE KOHTPOJIE, HACTOje OCUTYPATH Jla U3BO3 pode He JONPUHOCH PasBojy U MPpUMEHN
XeMMjCKOT JIM SVIOJIOLIKOT OpY>Kja I Jla ce TPAHCIIOPT OCeT/bBUBUX MaTepyja Koje MOry
dutu 3n0ymnorpedbeHe y Te CBpXe OfjB1ja 10 jacHO feuHucannym mpasmmma (Kelle, 2022).

OBo cy camo Heke ofi Bakehux perynarisa KOHTpOJIe Heyera IITO Ce y IPaKCH He
MO>Ke y HOTITYHOCTY KOHTPOJIMCATH, jep ce OMOMOIIKY areHCH Hajlase y IPUPOJM, & CBECT
TbY[Y, 3HAEbe U MOTVBM TIPEICTAB/bajy 30HY ¥ K0joj Huje Moryhe yCroCcTaBuUTH IIOTITYHY
koHTporny (Hersman et al., 2022). Mmax, To He ymamyje HoTpedy 3a peBUTAMN3ALNjOM 1
CHaXKemheM CaBeTOflaBHe, He3aBUCHE 1 M3BPIIHe yaore YH y MOHUTOPMHTY 1 cripoBobe-
Y 3aLITUTE Of OBe IM0daHe IpeThe, Kao 1 MoTpedy 3a YCIOCTaB/babeM 00jeKTUBHOT
MYITUAUCHAIUIMHAPHOT MehyHapopHor Tea Koje Ou ce daBUIO OBUM IIPOOTIEMOM KOjII Y
nocrojehoj reononutuakoj peaHocTyt foduja cBe Behu sHadaj.

3/IOYIIOTPEBA HAYKE U PA3BO]J BMOJIOHIKOT
OPYJKJA: ETUYKA PASMATPAIbA

Pa3Boj 1 Hampenak y o07acTyl IPMPOSHMX U TeXHOIOLIKUX HayKa, KOju Huje 8110
npaheH mapaseTHyM HaIlpeTKOM Y PYIITBEeHUM HayKaMa, OTBOPHUO je MOTyhHOCTH BUXOBe
370ymoTpede y IM/by yHarpehema omacHOT S10TOIIKOT OpY>Kja I HeroBor KOMOMHOBamba
ca KOHBEHIVIOHATHUM, aiu 1 fipyruM Bpcrama OMY. CekBeHile reHoma BehuHe MUKpo-
OpraHm3ama Cy I03HaTe M PeaTUBHO JIAKO JOCTYIIHE, IITO ONACHOCT Off MaHMITy/IallMje
ucTuM 4uHYU BehoM u peanHujom, a pa3BujeHe Cy U MOhHe TeXHVKe peapamXupama I
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ypebusata renoma. To oTBapa mupoke MOryhHOCTI Pa3IMINTUX MAaHUITY/IALIV)A, A/IN
HOAICTUYE U MIMPOKY ITAJIeTy eTUYKMX U de30eJHOCHNUX IIUTamkba Be3aHNUX 3a CIpoBobheme
CaMJIX UCTPAKIBaba, /I U 32 MyOIMKOBambe IbIIXOBIUX Pe3y/ITaTa i IIPUCTYII MCTIMA, Kao
U TUIVIMA V/VIN TeMMa Koja o ToMe ofrydayjy (Gutmann & Wagner, 2010).

VI3sMeHOM cerMeHaTa reHOMa IIATOT€HNX MIUKPOda MHTEH3MBHO Cy ce daBUIM CTPYY-
Iy Y OKBYPY OMOMOIIKYX ITporpaMa HajMONHMjUX 3eMaba CBETA Y IM/bY YCIOCTaB/bamha
PpesNCTeHIIje HOTeHIMja/THIX OMO/IOIIKMX areHaca Ha (hJaKTope OKOJIVHE, /) U Ha OCTYII-
He aHTIOMOTIKe, BAKI[IHe U aHTUJ0Te, Ka0 U Y Lnby oBeharma BUPy/IeHIMje, OTeXXaBaba
upeHTIUKALYje U IPOMEHe BUXOBOT aHTUTEHCKOT CacTaBa, mTo Ou mocrojehe nexose
U BakKI[He y4nHWiIo HeepukacHnM (Minogue et al., 2019). OBe manunyamuje dure cy
PenaTMBHO jeTHOCTABHE, CBOAIU/IE CY Ce Ha M3MeHe TI0jelMHAYHIX T'eHa U 9eCTO Cy KOpu-
mhene y oaH3MBHMM IporpaMumMa passoja duosonikor opyxja. ITo mcTom npuHIuIy
ydanyBama reHa 3a TOKCHHe OOTY/IN3Ma WM aHTPaKCca Y HellaToreHe dakrepuje, MCTe Cy
IIOCTajasie YCIIeIHY TPOM3Bohaun OBUX CYIICTAHIN, jep je BpeMe reHepanyje dakTepu-
ja kpatko. TexXHOMOTHje MONIEKY/ICKOT MH)KeHepPIMHTa YIMHI/IEe Cy TIOTeHI[jaTHe areHce
ydojuTujuM, anm cy oMoryhmie u cTBapame IOTIYHO HOBUX MUKPOOa Off KOjUX Cy HEK!I
HaCTa/IM YKPIITambeM OHUX KOjii IIOCTOje y IPUpOonu — ,,xudpupa-xumepa’. Tako cy y CAJ]
YKPIITaHY COjeBM BUPYCa HITP. MUIIjUX U KPAaB/bMX OOIMba, IOK je y Benmukoj bpurannjn
pasMeHOM cerMeHaTa I'eHa BUpyca XyMaHor xeratutyca LI ca geHra Bupycom fomuio go
HACTaHKa geHIauifiuc 6Upyca, Koju je, TI0 CBeflOUerbYy eKCIepara, Ouo cMpilioHOCHUjU Heio
XVIB. TlomeHyTa pa3MeHa TeHeTCKOT MaTtepujaa n3mely edose 1 Bapnose goserna je 1o
CTBapara M3y3eTHO IOTeHIIjaIHo onacHor xudpupa — Ebolapox Bupyca (Ristanovié, 2015a).

PaspgBajameM reHeTCKOr MaTepujanma MUKp0oOa U BUXOBYM IIOHOBHYM CIIajabeM
10 M3MemeHOM penocieny (gene shuffling) sHauajHo je ydp3aHo cTBapame HOBUX Ka-
paxTepuctuka (Ristanovi¢ 2009, 2018). [TosHaBame CTPYKType T€HOMA, KaO U T€HCKOT
nomMopdu3Ma, OTBOPUIIO je IIyT pa3Bojy FeHeTUYKOT OpYKja Koje 8y dusto pacHo, Ha-
IIVIOHA/THO M/IM TIOMY/IAI[OHO U YaK IIOPOIMYHO CIennduIHo. Ydanupsame IpUTajeHNX
(crent) Bupyca y onpebene nenose renoma, koju Ou ce y ogpeheHOM TpeHyTKy aKTUBMpaIN
aJIeKBaTHIM MMITy/ICHMa, Takobe je peanna moryhHocr. Taj Bupyc duo du desomacan 3a
ocrarak craHoBHmmTBa (Ristanovi¢, 2015a). 3dor Tora ce Beh HeKOIMKO TOAVHA YHA3a
roBOpH O MOKyIIajuMa npukymwbamwa JTHK marepujana ogpehennx erHndxnx ckynmHa un
nonynanyuja. HemaBHo je amepryka KoMaH/a 3a Ba3gyxonnoBHy odyky (AETS) odjasmma
nonyny 3a kynosyuay JHK u duononikor Tkusa Pyca 1 ocTanmx cJIOBeHCKUX Hapoga.
IToreHujanuy fodaB/bad MOPAO je IIOCIATH y30pKe 1 TOCTaBUTU MHpOPpMalje O 34paB-
CTBEHOM CTamy JoHaTopa. To je HajcTpalIHMje Opy»Kje 3a MACOBHO YHMUIITABAabe LIM/baHe
TIOTIy/TaIMje Ca CAaBPIIEHOM CeNeKI[NjoM, de3 QUSIIKOT YHUINTaBamha MaTepyjaTHIX 10-
dapa. Tencko mpodunncame mojefnHaIA U HOMy/IALMja fAHAC je BayKHA a/IaTKA Ae/I0Bamba
odaBernTajHNX CIyxOu, I1a ce ¢ TUM y Be3n Hamehe 1 moTpeda 3aIuTrTe KaKo MojenHAaIla,
taxo u Harja (Walsh, 2018).

Y TOM KOHTEKCTY MHOTM HayYHM) ayTOPUTETH IIOCTAB/bajy MUTaba 3aLITO Cy TOKOM
IpeTXO/He IBe TOAVHe CITPOBOheHa TaKo MacOBHA TeHCKa TeCTHpama MIPOM CBeTa Ha
HPUCYCTBO BUPYCa KOPOHa, aKo ce Beh 3HasIo [ja je BUpyC pucyTaH y uupKymanuju. JIok je
aTOMCKOj domd1 d1mo moTpedHO BUIIIe Off ieceT FOAVHA [ Off HAyYHOT KOHIIENTa IIOCTaHe
CTBAPHOCT, YMHN Ce [ja Pa3BOj FeHETIIKOT OpY’Xja upe ganeko dpxxe (Atlas & Dando, 2006).
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buoperyaropHe CyIcTaHIle IIPOTEMHCKE IIPYPOJE, VIEHTUYHE VI CIITIHE MOJICKY/IV-
Ma KOjU JeTyjy y Ma/IuM KO/IM4MHAMa M YTy Ha GM3MOJIONIKe IIpoLiece Y OpraHusMy (cas,
TeMIlepaTypa, IJIOGHOCTI, KPBHY IIPUTNCAK), Takohe Mory dutu 3noynorpedpeHe, a mpo-
MEHOM KOHIIeHTpaljyje MICTUX MOTy ce HapymuTy ¢yHKIuje opranusma (Ristanovic, 2009).

Tenetwyxy MOAV(UKOBAHN HHCEKTH Ce TaKohe MOry KOPUCTUTH y OMOJIOLIKOM PaTy
u droTepopncTUKNM akTyMa. OHM MOTY OMTU M3MEHeHI TaKo Jia II0CTaHy IpousBohaun
BJCOKOTOKCMYHMX CYIICTAHIY KOje MOTY HOBECTH JJO OIIACHMX 000Jberba VMM CTEPYIIHO-
CTH, @ MOTY Ce KOPUCTUTH 32 IIVperbe OIMACHUX MHPEKTUBHMX OIeCTI, Kao U BaKIMHA
(»erehe urne”) y umpHOj monymanuju u gp. Y NpOM3BOAEY U IIPMMEHN BAKI[IHA, €H3U-
Ma, XOpPMOHA pacTa MOTy ce KOPUCTUTY U TeHeTn4Ky MompukoBaHe dubke (Ristanovid,
2009). Moryhe je 1 fusajunpasme u ysrajame ,KOHTPALENITUBHIX OM/baka” Koje IIPOXYKYjy
QHTUTeNIA Ha XyMaHy CIIepMY, a/Ii U IIPUIPeMa ,KOHTPALENITBHIX BaKIMHA  d1ja IPU-
M€Ha y KOHTPO/IM IOIIy/Ialj/je MOYKe 3Ha4YajHO Jla IOPEMETH eKOJIOMKY paBHOTeXY. Ha
OCHOBY HaBeJI€HOT, jaCHO je KOJIMKO je Ba>KHO CIIPEYNTH CBe eBeHTYaJIHe 3/10ynoTpede y
oBoj odmactu (Danzig, 2012).

JacHo je ma dmostolIKa MCTpaXKMBara caMa IT0 cedu IIPefICTaB/bajy MUTambe TBOCTPYKe
HaMeHe I JIa ce Ty MOpa YCIIOCTaBUTH jaCHA 3aKOHCKA pery/lIaTiBa, Kao I fia IMa IIYHO IIn-
Tama 3a OMOETHKY, A/l TIpe CBera 3a 0daBemTajHO-0e30efHOCHN CEKTOP KOjI ce ca CBoje
CTpaHe MOpa 03adaBNUTy 0BUM IIpodieMoM. C THM y Be3U BaXKHO je M MUTame jadama
cBecTn 1 yHarnpebema eTuKkor kofekca 1 6e3defHOCHe Ky/IType Hay9HNKA I CTPy4YrbaKa
13 0071acTU NPUPOTHNX, SMOMEIVILINMHCKIX, TEXHIYKO-TeXHO/IOMIKIX HayKa, jep je InHMja
usMeby cTBapasaukux c10dofa U 3710ynoTpede BUXOBOT paja y 0BOj 00IaCTI M3Y3eTHO
tanka. O ToMe Tpeda mocedHO BOAUTY padyHa MMajyhu y BULy UnimbeHNUITY fa HaC Uy
dynyhHocTu ovexyje nHTeH3UBHM pa3Boj OBUX rpaHa Hayke (Ristanovié, 2018).

MebhyHapopHu MyITUCEKTOPCKH AMjaIoL, CTPYYHM KOHCEH3YC ¥ eTUIKY BOSVYY Y
0BOj 0d/1acTN MOpajy OUTH [leo CTpaTertje IpeXXIB/baBaba y CBeTY Y KoMe d1oTepopusaMm I
duoromIKe peTHe MPeCTaB/bajy peaHy U ITIOdaIHY IIPeTHY KOja He IIpelo3Haje IPaHMuIIe.

3AK/bYYAK

V3 cBera mpeTXOQHO PEYeHOT jacHO je Ia IOCTOoju MoTpeda 3a jadarbeM IIaHa KOOp-
IMHUCAHOT 1 leMHICAHOT Mel)yHapomHOT ofroBopa Ha OMOTIOIIKe IPETHE, KOjI YK/bydyje
IIpeBeHTVBHE, Ha/I30pHEe 1 KOHTPOTHE MEXaHN3Me, /I J pearoBame y CIy4ajy OMosonKor
yrpoxkaBama. Y3uMajyhu y 083up fa y mocrojehoj de3demHOCHOj apXUTeKTypy cBeTa pU3UK
of ynorpede OMY, yxpyuyjyhu duonomko opyskje, mocraje cse Behi, kao 1 cBa IIpeTXOIHA
MICKYCTBa, a/u U Moryhe mocresuiie meroBe IpyMeHe Kako y paTy, Tako U 'y SuoTepopu-
CTUYKMM JIejCTBUMA, a/IX ¥ KPO3 eNUIeMuje U IIaH/IEMI]e, jaCHO je JIa je HEOIIXOTHO OjadaTh
IIpe CBeTa capajiiby Koja ce MOpa 3aCHMBATH Ha VICTMHCKOM, HETIPUCTPAcHOM, mocBeheHOM
¥ CTPYYHOM IIPUCTYITY ¥ MOPa IPeICTAaB/baTH 3ajeHIIKY 00aBe3y I OIT0OBOPHOCT CBUX
YMHIIAlA Ha MehyHapoiHOj cueHm.

Cae To MOpa STV KOOPAIVHICAHO Y OKBUPY crcTema desdemroctn Y H umjy je ymory
y OBOM CETMEHTY ITOTPedHO OjadaTy 1 peadupMucaTy y CKIajiy ca 13a3oBrMa BpeMeHa. To
jacHO IIOKa3yje ¥ HeTlaBHO UCKYCTBO ca maHgemujoM COVID-19, kao 1 nmuTama O1O/IOMKIX
MCTPaXMBamba Koja Cy II0CTasIa peMeT OITPYX IToeMIKa 11 cCyKod/baBara Bofiehnx cima

1335



Emmnzabera C. Pucranosnh, My6apax C.A. bypurang An-Haxepu, Cyouasarve ca usazosuma...

cBeTa. Pa3Boj Hayke OTBOPMO je IIyT y pasyMeBambe Ipoljeca KMBOTA Ha (PyH/JaMeHTaTHOM
HIMBOY, pa3yMeBaibe MMYHOIIATOT€HETCKIX ME€XaHl3aMa, Kao I HecnyheHe MOI‘thOCTI/I
y CMUCTTY [UjarHOCTUKE, IIPeBeHIuje U mpoduiakce SpojHIX 000/bemba, A/l je OTBOPIO
myTmy MOI‘yhy 3}IOYHOTP€6y OBUIX 3HaMWA, KOja C€ MOT'y yCMEPUTN Ha HaCTaHaK OIIaCHOT
U yOOJUTOT SVMOIONIKOT OpY>Kja Koje MOKe Je/IoBaTy Ha TeHOM JbY/M, JaK M CeIeKTHBHO
Ha ofpebeny Hanujy, nomynanujy, bRy rpymy. Takobe, pasBoj TexHonOIMje OTBapa He-
orpaHnYeHe MOI‘thOCTI/I 3H0yHOTpe6e JICTe y UMby pa3Boja CUCTEMA 3a IMCEMUHALIN]Y
duonomkux areHaca. 3aTo CIipedyaBame IIOTeHI[MjaTHe 37I0yIoTpede HayKe Mopa duTn
CTBap IIpaBHE pEryjlaTnuBe Ha MebyHapOHHOM U HAIMOHA/THUM HUBOMMa, CaHKLU/Ija, ann
u ofiroBapajyher eTuykor KojeKkca caMux HayJHMKa.

Hajseha ofroBopHOCT y TOM KOHTEKCTY /1)) Ha TeXHOJIOLIKY HajCyIIepMOPHIUjUM
" HajMOhHUjuM fpKaBaMa, aj O1 ce 0Be 0OIACTH MPeUN3HO fAeUHUCATe Y KOHTEKCTY
00aBe3a IIPETXOJHO CIIOMEHYTOT He3aBUCHOT Me)yHapOIHOT eKCIIepTCKOT Tea IIOf, jy-
pucpuxnujom YH. To He uckpydyje motpedy 3a jagarmem CBeCTV O OBOM IIpodIeMy Ha
HUBOY OCTA/IMX 3eMajba KOje MOpajy Ipefy3uMaTy Mepe 3aCHOBAHE Ha Capajiibyl U jauamy
KamanuTeTa 3a OMOMIONIKY OfidpaHy, Kao 1 HEOIXOHOCT effyKaIiyje HayYHNUKa Y IU/by
HOAiM3amba CBECTY O MOryhoj 3710ymoTpedn BUXOBOr pajia.
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(Translation In Extenso)

Abstract. Biological warfare has attracted people since the earliest times. During the
Cold War, bio-weapons were part of the arsenal of both world superpowers. The Convention
prohibiting the production, storage, transfer and use of potential biological weapons (BWC)
was signed 50 years ago. The question arises how sincere the signatory states were in its
implementation. The rapid development of molecular biology has raised awareness about
its potential misuse in terms of creating new and more dangerous bio-weapons, as well as
the question of ethics in biomedical research. The anthrax campaign in the USA represents
a turning point after which the use of weapons of mass destruction (WMD), including bio-
logical ones, has become part of the narrative that accompanies each war conflict. Epidemics
and pandemics of avian and swine flu, Zika virus, SARS, MERS and COVID-19, as well
as their implications, have proved the significance of a multidisciplinary approach to the
study of microorganisms, their epidemiological, microbiological, genetic and antigenic
characteristics, methods of their diagnosis, prevention and treatment, not only from the
biomedical, but also from the security aspect. Perhaps the 50th anniversary is the right
time to ask why the International Expert Body for controlling the implementation of the
BTWC provisions has not been constituted yet.

Keywords: weapons of mass-destruction (WMD), bio-weapons (BW), bioterrorism,
ethics, Biological and Toxin Weapons Convention (BTWC).

INTRODUCTION

The world we live in is changing rapidly and dynamically. In that respect, new se-
curity challenges are emerging. The challenge that is as old as human society refers to the
use of microorganisms and their toxins with the aim of causing disease or death, as well as
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economic, military, socio-political and other problems at the local, regional and/or interna-
tional level. The development of knowledge about the mechanisms of the pathogenic effect
of microorganisms, their interaction with the host’s immune system, as well as progress
in the spheres of biotechnology, nanotechnology and genetic engineering have enabled
manipulations at the level of the genomes of people and microorganisms, as well as work
on the development of effective, even ethnically specific biological weapons. The develop-
ment in the field of military sciences also enables progress in the sphere of modernizing
the possibility of BW dissemination (e.g., unmanned aerial vehicles-drones with canisters
and the like) (Barsen Hansen, 2006). The potential use of such weapons would cause cata-
strophic consequences. The COVID-19 pandemic has reminded us of this, with its health,
but also geopolitical, security, economic, socio-psychological consequences, as well as the
fact that weapons of mass destruction (WMD) - chemical, biological, radiological/nuclear,
represented a red the line for the beginning of all armed conflicts fought in the world after
the anthrax campaign in 2001 (Ristanovi¢ & Zejak, 2020). WMD becomes a real danger
and an adversary that is the most difficult to defeat, because it is relatively easily available,
cheap, effective, difficult to recognize, and by its application in terrorist actions, the effects
of the same can be multiplied by gaining new, unknown and uncontrolled dimensions
(Shang et al., 2021). On the other hand, defence mechanisms are not explicitly and precisely
defined within the national security strategies of most countries, including the obligations
of the competent entities and services responsible for the prevention and management of
the consequences of biological accidents and possible biological attacks. The international
control regimes are not completely elaborated and precise, even presenting the subject to
different, often arbitrary interpretations (Gigi, 2012, Mair & Mair, 2006).

It is estimated that there are about 2-3 million different microorganisms in nature,
and only a small percentage of them have been identified to date. In the underdeveloped
countries of Africa and Southeast Asia, the highest rate of infectious diseases is recorded.
Therefore, migrations from biological risk zones must also be considered from a health
perspective (Ristanovi¢, 2009). Climate change, just like many other factors, has a significant
impact on the occurrence and development of infectious diseases, because, among other
things, it leads to the endangerment of natural habitats and life cycles, thus significantly
affecting microorganisms and their vectors and reservoirs. In the past years, the Arctic
region has been very interesting to the most powerful actors on the world stage related
to the exploration of mineral resources, oil and gas reserves, which can also lead to the
awakening of microorganisms sleeping under the ice cover (Yadav, 2022).

In order to ensure capacities and resources for protection against biological agents, it
is necessary to have a good knowledge of biological laws, characteristics of microorganisms,
ways and methods of their application, ecological and epidemiological situation in the field,
meteorological and biophysical circumstances, as well as methods of their detection and
identification and the procedure in case of possible biological attack, including care for
injured, sick and/or exposed persons, prophylaxis of the healthy ones, decontamination
of the field, but also the entire crisis management in such situations (Eneh, 2012). It is
particularly important to strengthen control mechanisms at the international level, with an
emphasis on the role of the United Nations in the monitoring of potential biological weap-
ons, as well as on more sincere support to the implementation of the BTWC, signed in 1972,
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especially by the most prominent actors on the international scene (Edwards et al., 2022).
The time in which we live, more than ever before, imposes the necessity of constituting an
international body under the auspices of the UN to control the BTWC implementation.
The question arises why this has not been done so far, because such solutions have long
existed in relation to chemical and radiological/nuclear weapons.

THE AIM OF THE PAPER

A comprehensive understanding of biological threats through a historical overview
and perspectives of the BW use, as well as through an overview of current mechanisms to
prevent its proliferation, which would represent a true contribution to international peace
and security.

BIOLOGICAL WARFARE:
HISTORY AND PERSPECTIVES

War and microorganisms are historical allies because hygienic-epidemiological con-
ditions in war favour the development of infectious diseases. In all wars fought until the
20th century, soldiers were more scared of disease than the enemy’s weapons (Barras &
Greub, 2014). For each soldier killed, 2 to 17 of them died from infectious diseases in
past wars, which often decisively influenced the outcome of the conflict. So, for example,
in the war between Athens and Sparta, the so-called plague of Athens killed as many as
47,000 soldiers (Grmek, 1979), while typhus, along with the Russian winter, was one of
Napoleon’s biggest opponents during the failed campaign on Moscow. In addition to the
natural reasons that led to the emergence of infectious diseases in wars, people recognized
early all the advantages of biological warfare itself. Thus, before the new era, the Scythians
dealt with their opponents using arrows soaked in the blood of people suffering from in-
fectious diseases. During the attack on Gaul, Julius Caesar’s soldiers poisoned the water by
throwing the corpses of people who died of cholera into the wells. The corpses of people
and animals dying infectious diseases were catapulted into fortified medieval towns. In
1346, the Mongols brought plague (“black death”) to the port of Kaffa, Feodosia, Crimea, so
that infected European traders spread the disease around the world. More than 25 million
people died (Wheelis, 2002). In 1528, during his campaign against the Incas, Pizarro “gave”
these tribes clothes that were contaminated with the smallpox virus. The British conquerors
gave the natives in North America humanitarian aid in the form of blankets, sheets and
handkerchiefs contaminated with the excreta of smallpox patients.

During WWI, biological agents were often used, and Germany was particularly active
in their production and application. They found zoonosis agents the most attractive (Carus,
2015). The Spanish flu pandemic, caused by the influenza A (H1N1) virus, marked the
period between the two world wars. The pandemic took the lives of around fifty million
people, five times more than WWTI (Robertson & Robertson, 1995). In order to study
the virulence and pathogenicity of this virus, at the beginning of the 21st century it was
reconstructed by experts from the Centers for Disease Control and Prevention (CDC) in
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Atlanta, from samples obtained after the exhumation of a woman, the Spanish flu victim,
who had been buried in the permafrost of Alaska (Kaiser, 2005). This also opened up the
question of what was hidden under the ice sheet and whether its melting would allow many
other viruses to come to the surface.

In the period before WWII, the development of the biological program began in
Japan, with the construction of plants and the formation of the so-called UNIT 731, head-
ed by Major Shiro Ishii, who was soon awarded the rank of general for his work on BW
testing and application, and the terrifying in vivo experiments conducted on the Chinese
population in the occupied territories. After the war, he was granted amnesty by the USA.
It is reliably known that Unit 731 deliberately infected the population of China with bu-
bonic plague - about 400 thousand people died (Barenblatt, 2004). As a matter of fact, the
USA and Japan had not yet ratified the Geneva Protocol from 1925, so they had no formal
obstacles to work in this field. In the same period, Nazi Germany massively distributed
malaria vectors in the Pontic swamps in Italy, and the losses of the Allies then amounted
to 100 thousand people (Robertson & Robertson, 1995). The national biological program
in the USA began to develop in 1942. By the end of the war, more than 250 facilities were
built, employing as many as 6,500 people (Guillemin, 2004). With the aim of attacking
large German cities, Winston Churchill ordered 500,000 bombs filled with anthrax spores
from the USA. Soon cluster bombs with anthrax filling were produced, and the purpose
of their use was supposed to be an attack on the USSR. Possible routes of application of
these agents and their aerosol dispersion are constantly being modernized. Work has also
been carried out on the examination of biological toxins, products of microorganisms, but
also plants and animals (Leitenberg, 2001). Intensive biological programs have also been
developed in other countries (Great Britain, France, China, South Africa), with the use
of cutting-edge technologies, which could lead to an unsuspected BW proliferation and
the outbreak of the first biological war (Cirincione et al., 2005; Heinonen, 2016). As part
of the Soviet biological program, the “Biopreparat” program was established with 60,000
people working on the production of large quantities of pathogenic microbes (i.e., anthrax,
plague, tularemia, smallpox, typhus) and their packaging in ammunition for conventional
and modern weapons, especially in rockets of various ranges, including the intercontinental
ones (Leitenberg et al., 2012). After the collapse of the USSR, a large number of scientists
engaged in the program, led by management staff, emigrated to the USA and other coun-
tries, which raised suspicion about potential transfer of pathogenic biological agents and
production technologies (Wheelis, 2006; Carus, 2015).

The Ebola virus, also attractive to biological program holders, was first described in
1975. The virus is not transmitted by aerosols but through the blood and/or body fluids of
infected people and animals. During the epidemic affecting West Africa in 2014 (Guinea,
Sierra Leone, Liberia), which is considered the largest in history so far, according to official
WHO data, more than 30,000 people fell ill and more than 11,000 people died. Imported cases
were reported in other countries of the world (WHO Ebola Response Team, 2016). This epi-
demic caused numerous speculations regarding a possible bioterrorist background, especially
considering the natural resources of this part of Africa, but also its geopolitical importance,
as well as the lack of professional staff, resources and infrastructure. Although the researchers
then came to promising results, there is still no cure and reliable vaccine for this virus. During
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the Cold War, experiments of recombination and crossing of Ebola with smallpox virus were
also conducted in order to increase the effectiveness and lethality of this weapon.

For the holders of biological programs during the Cold War, the smallpox virus was
extremely relevant. The virus is believed to have arrived in Europe from the Far East, and
during the 20th century alone, it killed between 300 and 500 million people across our
continent. This is precisely why the WHO adopted the smallpox eradication plan and began
its intensive implementation. During this period a smallpox epidemic broke out in former
Yugoslavia, the largest post-war epidemic in Europe. Considering the overall socio-political
context and internal contradictions, there were doubts that it was a bioterrorist attack, al-
though the scientific facts are more in favour of an imported disease. A total of 175 people
fell ill, out of whom 35 people (20%) died. Different clinical forms were recorded. The
efficiency and results of the work of the national laboratory and the entire health system
were highly rated by WHO experts. Excellent organization, equipped capacities, trained
personnel and serious trust of citizens in the state and competent services contributed to
the rapid suppression of the epidemic (Suvakovi¢ U., Baljosevi¢, S., Obradovié, Z., 2014;
Ristanovi¢, 2015b). The lessons learned from that period still serve today as a valuable
guide for the effective response of the state in such crisis situations.

Today, according to official data, the smallpox virus is kept only in laboratories of
CDC, Atlanta, USA, as well as in the Russian State Center for Virology and Biotechnology
(VEKTOR) in Koltsovo, near Novosibirsk. There is a fear of its potential BW use, due to
its contagiousness, because one infected person in direct contact can infect 10 to 20 oth-
ers (as many as 38 during the epidemic in Yugoslavia), so it is necessary to ensure special
protection measures in patient care. The virus also creates stable aerosols (Ristanovi¢ et all,
2016). Considering that at the end of the 20th century intensive production of the vaccine
against smallpox started in the USA and some other countries of the world, it is clear that
its appearance and eventual use as a biological agent is being seriously counted on.

Although officially no one is engaged in the BW production today, it is certainly ex-
tremely difficult to prove it, because BW possession can be justified by using it for defense
purposes (Pearson, 2020), for the purpose of examining the epidemiological situation in
the field, as well as developing the possibility of prevention, protection, immunization and
other preventive measures. According to Henry Kissinger, “it does not exclude the exami-
nation of the offensive aspects of biological agents, as this is necessary to establish protective
measures” (Alberque, 2022). The possibility of using biological agents in biocriminal and/
or bioterrorist acts certainly seems to be the most realistic, as evidenced by numerous
examples from the not-so-distant past (Carus, 2001). We should certainly mention the
so-called anthrax campaign that was launched immediately after the terrorist attack in the
USA in 2001. On the basis of the achieved effects, consequences and subsequent actions,
this act represents a kind of a turning point in relation to bioterrorism. We may wonder
what actually happened at the time. Namely, numerous congressmen, senators, and media
magnates received letter envelopes containing some white powder with a particularly large
number of carefully prepared anthrax spores. According to official data, 22 people fell ill.
There were five deaths, while millions of citizens were gripped by panic (Loch, 2002). In fact,
the anthrax bacterium has always been in the focus of interest of the holders of biological
programs and potential terrorists, due to its characteristics, primarily due to the creation of
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resistant spores that survive for a long time in the external environment and the possibility
of simple aerosolization, which would easily cause the so-called inhalation anthrax. In this
connection, we should mention the 1979 epidemic in Sverdlovsk, when 79 people died
(Suvakovi¢, V., 2001a), For a long time this was the subject of an intelligence-propaganda
war waged by the USA, accusing the USSR that of concealing data, because the official
data, confirmed to be credible, were inconsistent with the frightening estimates previously
published in the USA. Nevertheless, taking into account the easy availability of anthrax
spores in our natural environment, as well as the possibilities offered by science regarding
the modification of this agent, as well as the insufficient experience in terms of treating the
mass occurrence of inhalation anthrax, and the wide possibilities of its use in terrorist acts,
it is important to seriously approach the study of this disease and to improve its prevention
and treatment measures (Suvakovi¢, V., 2001b).

The causative agent of anthrax is a zoonosis, that is, the cause of human and animal
diseases. In this respect, it is important to mention the concept of agroterrorism as a form
of bioterrorism, which is the planned and intentional causing of plant and animal diseases,
attacks on sources and food and water supply chains, using viruses, bacteria, fungi or toxins,
with the aim of causing large health, economic losses, socio-psychological consequences,
fear-mongering and the collapse of the stability of the attacked country. The large foot-and-
mouth epidemic in the UK in 2001 took the toll of 6 million heads of cattle; the suppression
of the disease lasted six months, the direct costs it caused amounted to as many as 25 billion
dollars, and the indirect costs were 25 times higher and only in the sphere tourism amounted
to 350 million dollars per week. The overall hysteria and the resulting media effect signifi-
cantly shook the UK industry (Feakes, 2017). African swine fever is an infectious disease that
affects domestic and wild pigs and leads to high mortality rates. It was discovered in Africa
at the beginning of the 20th century. It does not attack humans, but the consequences of this
infectious disease are immeasurable. One of the key causes of concern is the potential ban on
the export of meat products to countries where the disease has been detected, which could
have incalculable economic consequences and contribute to famine (Brown et al., 2021).

A big threat today is certainly the use of genetically modified organisms, but also
herbicides and pesticides, due to potentially unforeseeable consequences. In this context,
we should mention the so-called “terminator technology”. This term refers to the genetic
modifications of plants in order to reduce fertility, so that the seeds have to be bought again
from the same producer every year, thus creating a permanent profit for the companies
(Ristanovi¢, 2009). Controlled impacts on climate change, i.e., to different atmospheric
conditions significant in different stages of crop development (germination, flowering,
ripening, etc.). It is clear that this form of geophysical warfare and agro-terrorism can
only be the privilege of the most economically and technologically developed countries.

The African swine fever in 2007 caused damage worth 600 million dollars in Russia
alone. Therefore, the economic dimension of bioterrorist acts must not be ignored, but it
seems with full right, it can be categorized as economic terrorism in itself (Carus, 2015). In
this regard, it is indicative that the World Bank reacted promptly to the Ebola outbreak in
West Africa in 2014, with the projections of “Low & High Ebola Scenarios” that referred to
possible material costs and ranged between 1.6 and 32 billion dollars. The engaged military
medical services of the leading countries of the world also highlighted the costs of their
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activities in this extremely rich part of the African continent. However, no one mentioned
the infrastructural deficiencies, the lack of professional staff, the insufficiently developed
health care system, nor did they recognize the need to truly help the vulnerable population
in such a way (Ristanovi¢, 2015a).

The economic consequences of the COVID-19 pandemic at the global and national
levels are yet to be analyzed, as are the enormous revenues of pharmaceutical companies
generated during the pandemic. The UN reports say that 77 million people are pushed into
extreme poverty. We should not forget the so-called intangible damage of such events, which
refers to causing stress, fear and panic that threaten everyday life and the functioning of the
society as a whole (Shang et al., 2021). The problem is particularly relevant today, in the era
of social networks that can be misused to generate panic and form public attitudes, which
leads to the impossibility of an adequate response by competent entities, but also to the cre-
ation of distrust. After all, information warfare is part of the totality of modern hybrid wars.

Biological warfare has a rich history, but also certain perspectives in future wars and
conflicts; its possession and application are equally interesting to the poor and the powerful,
who may use it to realize their respective goals (Block, 2001).

PREVENTION AND FIGHT AGAINST BIOWEAPONS

From the above-mentioned, it is clear that prevention and protection against biological
agents would have to be a joint and permanent coordinated task for members of both the
intelligence-security and medical-biological-veterinary sectors, but also for the police and
military, the academic sector and other social subjects, depending on their specific roles
and defined tasks (Rode et al., 2010). The activities of intelligence and security services are
crucial in preventing biological threats and, accordingly, in collecting data on the intentions
of potential enemies, as well as the possible place and time of a biological attack, and the
type of used agents (Petro, 2004). Permanent epidemiological- epizootological surveillance
of infectious diseases, especially zoonotic agents and their reservoirs and vectors, and of the
overall psycho-physical health of the population, as well as the strengthening of professional,
human and material resources in this domain are particularly important for prevention
and adequate response in the event of a bioterrorist attack. However, taking into account
all the listed specific characteristics of such an act, post-exposure protection measures are
considered extremely important, and they refer to the recognition of biological aggression,
as well as to the detection and identification of the potential biological agents themselves
and their features, and the establishing of procedures for care and treatment of injured, sick
and exposed persons, as well as personal and collective decontamination measures (Gigi,
2012). Adequate protection and response measures and strategies must be also applied to
both plant and animal populations, taking into account all the aforementioned risks and
transmission routes (LeClaire & Pitt, 2005).

Since the social-psychological effects of a biological attack generated by the exis-
tential fear of unknown diseases, present ever since the times of plague, leprosy, typhus,
smallpox, to today’s emergence of Ebola, HIV, influenza, COVID-19 and other diseases,
can represent a big problem, but also the sui generis goal of potential terrorists, taking
adequate measures is necessary in this segment as well (Block, 2001). In the time we live
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in, media, communications and social networks shape people’s world and consciousness,
information (as well as misinformation) are transmitted incredibly quickly, and the media
often arrive at the scene before the appropriate services. Therefore, crisis communication
must be only part of a unified, pre-developed and practiced crisis management and inte-
grated multi-sector response (Wrigley et al., 2003).

International cooperation is extremely important here, because microorganisms
and their spread do not stop at administrative borders. It is important to provide vulner-
able countries with adequate help and support, from logistical to medical, knowledge and
experience, which leads to the development of a new branch of medical diplomacy, best
demonstrated by the COVID-19 experience (Danelyan & Gulyaeva, 2022).

It is clear that the deliberate and covert misuse of biological agents has its own histor-
ical continuity. Nevertheless, it can be said that previously biological means and methods
were abused exclusively before or during the war, although as early as the time of the Roman
Empire this way of warfare was known to be shameful. The French-German agreement on
the “prohibition of the use of toxic weapons” was signed in 1675. With further develop-
ment of science and awareness of the dangers of infectious agents, the fear of their possible
consequences grew stronger, so adequate provisions were introduced into the legal acts
prohibiting their use (Leach, 2021).

Due to the terrible consequences of the BW and CW use in WWI, the League of
Nations, the forerunner of the UN, adopted the Geneva Protocol, which prohibited the
use of these weapons (Moore, 1972). Since the aforementioned act did not prohibit the
possession, but only the use of these weapons, work on their improvement continued
and it was even intensified in the Cold War era. The USA signed and ratified the Geneva
Protocol only in 1969, announcing the unilateral abandoning of the BW production, as
well as destroying of all the stocks. The USA also supported Great Britain’s initiative for
adopting the Convention on the Prohibition of the Development, Stockpiling, Acquisition
and Transfer of Biological Agents and Their Toxins. BTWC was signed in 1972. It officially
came into force in 1975 (BTWC).

Until now, this Convention, which has 15 articles, has been ratified by 184 countries,
but an international body or body under the auspices of the UN has never been consti-
tuted for the purpose of dealing with the BTWC implementation control. The signature
depositories of the BTWC were the USA, Great Britain and the USSR. Failure to comply
with its provisions carries the most severe legal condemnation and it is defined as a crime
against humanity (DaSilva, 1999). Despite the obligations arising from this document,
which must be translated into national legal measures and control mechanisms, in the
period after the BTWC signing, not a single facility for the BW production was destroyed,
expert resources were preserved, and the research continued in the “defence- defensive
purposes”. The BTWGC, in fact, foresees (a) consultations and cooperation of member states,
and (b) submitting complaints to the UN Security Council. Although the problem of the
lack of verification measures was noticed a long time ago, all previous attempts to improve
the effectiveness of the Convention have been unsuccessful or have been undermined by
planning, and it can be said that in recent years there have been significant disagreements
between the contracting parties regarding the procedures of further strengthening of ver-
ification measures (Drobysz, 2020).
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The problem of protection against biological threats is also treated by numerous UN
resolutions, and national legislation in the area of protection against infectious diseases,
environmental protection, dual-use goods control, through numerous international regimes,
among which the most significant in this sphere is the so-called Australia Group (AG),
constituted as an informal forum of countries devoted to the ensuring of export control,
through the harmonization of export obligations, ensuring that the export of goods does
not contribute to the BW and CW development and use, and that the transport of sensitive
substances that can be misused for these purposes takes place according to clearly defined
rules (Kelle, 2022).

These are just some of the valid regulations for the control of something that cannot
be absolutely controlled in practice, because biological agents are present in nature, and
people’s consciousness, knowledge and motives represent a zone where it is not possible to
establish complete control (Hersman et al., 2022). However, this does not diminish the need
for revitalization and strengthening of the advisory, independent and executive role of the
UN in monitoring and implementing protection from this global threat and establishing
an objective multidisciplinary international body that would deal with this problem, which
is gaining more and more importance in the current geopolitical reality.

MISUSE OF SCIENCE IN BW DEVELOPMENT:
ETHICAL CONSIDERATIONS

The development and progress in the field of natural and technological sciences,
which was not accompanied by parallel progress in social sciences, has opened the pos-
sibility of their misuse in order to improve dangerous BW and their combination with
conventional and other types of WMD. The genome sequences of most microorganisms
are known and easily accessible, which makes the danger of their manipulation greater
and more realistic. Powerful genome rearrangement and editing techniques have also been
developed. This opens up wide possibilities of various manipulations, but also numerous
ethical and security issues related to conducting research, as well as to the publication of
research results and access to them, as well as to decision-making persons and/or bodies
(Gutmann & Wagner, 2010).

Experts within the biological programs of the most powerful countries in the world
have intensively dealt with the modification of the genome segments of pathogenic microbes
with the aim of establishing the resistance of potential biological agents to environmental
factors, but also to available antibiotics, vaccines and antidotes, as well as in respect of their
increasing virulence, their identification being made difficult and their changing antigenic
composition, which would make existing drugs and vaccines ineffective (Minogue et al.,
2019). These manipulations were relatively simple, reduced to single gene changes, and
were often used in offensive BW development programs. By the same principle of inserting
genes for botulism or anthrax toxins into non-pathogenic bacteria, they became successful
producers of these substances, because the bacteria’s generation time is short. Molecular
engineering technologies have made potential agents more lethal, but have also enabled the
emergence of completely new microbes, some of which have been created by crossing those
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that exist in nature - “hybrid-chimeras”. Thus, in the USA, the strains of the mousepox and
cowpox were recombinated, while in Great Britain, the exchange of gene segments of the
human hepatitis C and Dengue virus led to the emergence of the dengatitis virus, which
was, according to expert testimony, more deadly than HIV. The aforementioned exchange
of genetic material between Ebola and variola led to the creation of an extremely potentially
dangerous hybrid - the Ebolapox virus (Ristanovi¢, 2015a).

By separating the genetic material of microbes and their rejoining in a modified order
(gene shuffling), the creation of new characteristics is significantly accelerated (Ristanovi¢
2009, 2018). Knowledge about the structure of the genome, as well as gene polymorphism,
paved the way to the development of genetic weapons, which would be racial, national
or population-specific and even family-specific. Insertion of latent (stealth) viruses into
certain parts of the genome, which would be activated at a certain moment by adequate
impulses, is also a real possibility. Such virus would be harmless to the rest of the population
(Ristanovi¢, 2015a). For this reason, attempts to collect DNA material from certain ethnic
groups and populations have been discussed for several years. Recently, the US Air Force
Training Command (AETS) has announced an offer to purchase DNA and biological tissue
of the Russians ant other Slavic peoples. The potential supplier had to send samples and
provide information about the donor’s health status. It is the most terrible weapon for mass
destruction of the target population with perfect selection, without the physical destruction
of material goods. Genetic profiling of individuals and populations is an important tool
for intelligence services today, and in connection with this, the need for protection of both
individuals and nations arises (Walsh, 2018).

In this context, many scientific authorities are asking why, during the past two years,
such massive genetic tests have been conducted for the presence of the coronavirus all over
the world, if it was already known that the virus was present in circulation. While the atomic
bomb took more than ten years to go from a scientific concept to reality, the development
of genetic weapons seems to be going much faster (Atlas & Dando, 2006).

Bioregulatory substances, proteinaceous in nature, identical or similar to molecules
that act in small quantities and affect physiological processes in the body (sleep, temper-
ature, fertility, blood pressure) can also be misused, and by changing their concentration,
body functions can be impaired (Ristanovi¢, 2009).

Genetically modified insects can also be used in biological warfare and bioterrorist
acts. Insects can be modified to become producers of highly toxic substances, which can
lead to dangerous diseases or sterility, and can be used to spread dangerous infectious
diseases, as well as vaccines (“flying needles”) in the target population, etc. Genetically
modified plants can also be used in the production and application of vaccines, enzymes,
and growth hormones (Ristanovi¢, 2009). It is also possible to design and grow “con-
traceptive plants” that produce antibodies to human sperm, and to make “contraceptive
vaccines” whose application in population control can significantly disturb the ecological
balance. Based on the above, it is clear how important it is to prevent any possible abuses
in this area (Danzig, 2012).

It is clear that biological research in itself is a matter of dual-use and that clear legal
regulations must be established in this area. There are also many questions for bioethics,
but above all for the intelligence and security sector, which for its part must deal with this
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problem. In this regard, the issue it is also important of strengthening awareness and im-
proving the ethical code and security culture of scientists and experts in the field of natural,
bio-medical, technical-technological sciences, because the line between creative freedom
and abuse of their work in this field is extremely thin. Special attention should be paid to
this, bearing in mind the fact that intensive development of these branches of science is
expected in the future (Ristanovi¢, 2018).

International multidimensional dialogue, expert consensus and ethical guidelines
in this area have to be part of the survival strategy in the world where bioterrorism and
biological threats represent a real and global threat that does not recognize borders.

CONCLUSION

Based on all of the above-mentioned, it is clear that there is a need to strengthen
the plan for a coordinated and defined international response to biological threats, which
includes preventive, surveillance and control mechanisms, as well as response in the event
of a biological threat. Taking into account that in the existing security architecture of the
world, the risk of using WMD), including biological weapons, is becoming greater and
greater, and having in mind all previous experiences, but also possible consequences of the
application of such weapons, both in war and in bioterrorist acts, through epidemics and
pandemics, it is clearly necessary to strengthen cooperation, It must be based on a genuine,
impartial, dedicated and professional approach and must represent a joint obligation and
responsibility of all actors on the international stage. All this must be coordinated within the
UN security system, whose role in this segment needs to be strengthened and reaffirmed
in accordance with the challenges of the times.

This is clearly demonstrated by the recent experience of the COVID-19 pandemic,
as well as the issues of biological research that have become the subject of fierce polemics
and confrontations between the world’s leading powers. Scientific progress has opened the
way to understanding life processes at the fundamental level, understanding immunopath-
ogenic mechanisms, as well as unimagined possibilities in terms of diagnosis, prevention
and prophylaxis of numerous diseases, but it has also opened the way to the possible abuse
of this knowledge directed to the emergence of dangerous and deadly BW, which can act
on the genome of people, even selectively on a certain nation, population, or target group.
Technological progress also opens up unimagined possibilities of development of systems
for the dissemination of biological agents. That is why the prevention of potential science
misuse must be a matter of legal regulation at both national and international levels, as
well as part of corresponding ethical code of the scientists themselves.

The greatest responsibility lies with the most technologically superior and powerful
states, but these areas should be precisely defined in the context of the obligations of the
previously mentioned independent international expert body under the jurisdiction of the
UN. This does not exclude the need to raise awareness of this problem at the level of other
countries, which must take measures based on cooperation and strengthening capacities
for biological defence, as well as the necessity of educating scientists to raise awareness of
the possible misuse of their work.
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